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1. INTRODUCTION
1.1. Description of Document

This draft Environmental Assessment (EA) has been prepared by the U.S. Army Corps of
Engineers, Charleston District (USACE), pursuant to the National Environmental Policy Act
(NEPA), as amended, 42 U.S.C. §§ 4321- 4370f, and its implementing regulations, 33
CFR § 230, in coordination with federal and state resource agencies and Tribal Nations.
This EA has been prepared to evaluate the potential environmental impacts of the Brick
Arches Stormwater Project (Project) and serves as the primary analysis of environmental
impact and compliance for the Proposed Action.

This EA addresses the proposed rehabilitation of the historic stormwater system. The
Proposed Action evaluated includes the structural lining of historic brick tunnels with fiber-
reinforced shotcrete, the removal or modification of intrusive utilities, repairs to
compromised sections of the historic drainage system, and the installation of new
manholes to improve maintenance access. For compliance with the National Historic
Preservation Act (NHPA), a Memorandum of Agreement (MOA) will be executed to
describe required mitigation for adverse effects to historic properties. The Proposed Action
is not expected to cause significant effects on the human environment that would warrant
an Environmental Impact Statement; accordingly, the intent is to issue a Finding of No
Significant Impact (FONSI) as the decision document for the Proposed Action under
NEPA.

1.2. Project Authorization

Section 219 of the Water Resource Development Act of 1992 (WRDA 1992), Public Law
102-580, as amended, authorizes the Secretary of the Army to provide assistance to non-
federal interests for carrying out water-related environmental infrastructure and resource
protection and development projects. Such assistance may be in the form of technical and
planning and design assistance.

Section 5158 of the Water Resources Development Act of 2007, Public Law 110-114,
amended Section 219 of WRDA 1992 by adding the following project and authorized
amount to Section 219(f): “(391) CHARLESTON, SOUTH CAROLINA.—$25,583,000 for
wastewater infrastructure, including stormwater management, in the City of Charleston,
South Carolina.”

The Disaster Relief Supplemental Appropriations Act of 2025 (DRSAA25) allocated
$5,625,000 in appropriations for the “Brick Arches Stormwater Project” to initiate and
complete design and construction to rehabilitate the Brick Arches stormwater project.
Public Law 119-74, DIVISION B—ENERGY AND WATER DEVELOPMENT AND
RELATED AGENCIES APPROPRIATIONS ACT, 2026 allocated $3,750,000 for an
additional increment for design and construction of the Brick Arches Stormwater Project.

1.3. Project Description and Location

The Project is located on the Charleston Peninsula within the City of Charleston (the City),
South Carolina. The peninsula is a highly urbanized, low-lying area particularly susceptible
to flooding from both heavy rainfall and coastal high tides. This vulnerability is amplified by
local sea-level rise, which has increased the frequency of nuisance high-tide flooding

events from just a handful of days per year in the 1960s to dozens annually in the present
day (NOAA, 2020). These frequent floods cause significant damage, disrupt daily life, and
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limit access for emergency vehicles, residents, and employees (Woodwell Climate
Research Center, 2023). A significant portion of the City's storm drain system is
susceptible to tidal influence, meaning that during high tides, seawater can push back into
the drainage infrastructure, exacerbating flooding (City of Charleston, n.d.).

Charleston’s underground brick arch tunnels were constructed between the 1850s and
1870s. This infrastructure project was a significant undertaking in response to public health
concerns associated with the devastating epidemics of yellow fever and other waterborne
diseases that afflicted the City (McCandless, 2016). Before this subterranean network was
built, sanitation was rudimentary; sewage and waste were commonly disposed of in the
streets, relying on rain and gravity to wash the refuse overland into the rivers and tidal
creek (Wunderley, 2024). The brick arches established the City’s first comprehensive
subterranean drainage system, creating a method where both rainfall and the daily
flushing action of high tides could convey raw sewage underground and out into
Charleston Harbor (Hill, 2022). This represented a major advancement in the City's
municipal infrastructure and its approach to public sanitation (Fairey, 2014).

After 150 years, the brick arch network has suffered from significant age-related
deterioration. Tidal action has deposited large volumes of sediment, reducing the system's
hydraulic capacity. More critically, the original lime-based mortar has disintegrated due to
constant moisture exposure and chemical weathering, a common failure mechanism in
brick masonry (City Suburb Insights Team, 2025). This decay has led to structural failures,
which often become apparent only when the roadway above a compromised arch
suddenly collapses. The USACE is assisting the City of Charleston in rehabilitating the
arches to restore their stormwater conveyance capacity, extend their operational life, and
reduce the need for costly and disruptive emergency repairs.

The City of Charleston’s stormwater drainage system is a composite of these mid-19th-
century brick arches (typically 3ft wide by 5ft high) and laterals made of various materials
and associated catch basins and manholes. The Project's objective is to repair this historic
system to meet modern operations and maintenance requirements, ensure public safety,
and do so in an environmentally responsible manner.

1.4. Purpose and Need

The purpose of the Project is to address critical stormwater drainage and public safety
issues on the Charleston Peninsula by rehabilitating a vital, yet deteriorating, component
of the City's historic infrastructure. The Project is executed under the USACE mission for
water-related environmental infrastructure and resource protection, as authorized by
Section 219 of WRDA 1992.

The need for the Project is driven by the ongoing structural failure of the historic brick arch
stormwater system. Constructed in the mid-19th century, this system is now well beyond
its original design life. The primary drivers of the need for action are:

1. Structural Deterioration and Public Safety Hazard: After 150 years of service in a
saline, tidally-influenced environment, the system's original lime mortar is
disintegrating, leading to loose bricks and a loss of structural integrity. This
deterioration has resulted in sudden and catastrophic collapses of the arches,
creating sinkholes in the public right-of-way and posing a significant and immediate
hazard to public safety.



2. Increased Flooding and Property Damage: The structural decay, combined with the
accumulation of sediment, has reduced the hydraulic capacity of the stormwater
system. This diminished capacity is insufficient to manage stormwater runoff from
heavy rainfall, a problem that is exacerbated by the area's low elevation and the
increasing frequency of high-tide flooding events. The resulting floods cause
significant damage to public and private property and limit access for residents and
emergency services.

3. Preservation of a Historic Resource: The brick arch system is a contributing
element to the Charleston Old and Historic District, a National Historic Landmark
(NHL). Without intervention, this unique historic resource will continue to degrade,
leading to its eventual loss through a cycle of emergency failures and patchwork
repairs.

Therefore, the Project is needed to restore the structural integrity and conveyance capacity
of the stormwater system, which will mitigate flood risks, protect public safety, and
preserve an essential historic resource in a planned and systematic manner.

1.5. Scope of the Environmental Assessment

USACE has prepared this EA in compliance with NEPA and associated implementing
regulations to evaluate the potential environmental impacts of the proposed Project. This
EA evaluates environmental impacts to the following resources, which were identified as
potentially being affected by the Project:

e Cultural Resources: Evaluated due to the project's location within a NHL and the
direct modification of a contributing historic structure.

e Terrestrial Biological Resources (including Threatened and Endangered Species):
Evaluated to assess potential impacts on species of concern identified within the
urban project area.

e Water Quality: Evaluated due to ground-disturbing activities and the management of
dewatered effluent from the storm drains, which ultimately discharge into coastal
waters.

e Public Safety, Traffic, and Socioeconomics: Evaluated due to the project's purpose
of mitigating public safety hazards (road collapses) and flood risk, and the
temporary construction-related impacts on traffic and community access.

e Air Quality and Noise: Evaluated to assess the temporary impacts from construction
equipment emissions and noise in a dense, mixed-use urban environment.

e Hazardous, Toxic, and Radioactive Waste (HTRW): Evaluated due to the potential
to encounter contaminated materials during excavation for new manholes and utility
repairs within historic urban fill.

Resources that were not considered relevant to the evaluation of the Proposed Action or
otherwise requiring detailed analysis were identified through a preliminary screening
process. The following describes resources not carried forward for a detailed analysis,
along with the rationale for their elimination.

e Aesthetics: The Project involves the repair of a subterranean system. While
construction equipment and laydown areas will be temporarily visible, these are
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common sights in an urban environment and will be removed upon project
completion. The long-term visual character of the streets and neighborhood will be
unchanged. Therefore, a detailed analysis is not warranted.

e Aquatic Biological Resources: The Project involves no in-water work in any natural
aquatic habitat. Potential effects are limited to the indirect impact of treated
dewatering effluent discharging into Charleston Harbor. As analyzed in the Water
Quality section (Section 4.3), mandatory contractual controls will ensure this
discharge meets all state water quality standards before release. Therefore,
impacts on aquatic biological resources are determined to be insignificant and do
not require further detailed analysis in a separate section.

e Geology and Soils: The Project involves minor, localized excavation for manhole
installation within previously disturbed urban fill. This action will not alter regional
geology, topography, or soil profiles in any meaningful way. Therefore, this resource
was not carried forward for detailed analysis and the effects are determined to be
insignificant.

e Land Use: The Project occurs entirely within the existing public right-of-way. No
changes in land use, zoning, or property ownership will occur as a result of the
Project.

e Navigation: The Project is related to stormwater infrastructure and has no
components that would affect maritime or waterway navigation.

e Recreation: The Project does not occur within a designated park, recreational
facility, or public open space. Minor, temporary detours for pedestrians are
appropriately addressed under Public Safety, Traffic and Socioeconomics.
Therefore, recreation as a resource is unaffected by the action..

2. ALTERNATIVES

This chapter describes the alternatives considered to address the purpose and need for
the Project. These alternatives were evaluated for consistency with sound engineering
practices, cost-effectiveness, environmental compliance, and their ability to meet the
Project objectives.

2.1. Alternatives Analysis

In developing alternatives, USACE considers technical feasibility, cost-effectiveness, and
compliance with applicable environmental laws, regulations, and executive orders. For this
Project, alternatives were evaluated based on their ability to restore the structural integrity
and hydraulic capacity of the stormwater system while minimizing impacts on the historic
fabric of the City, public access, and the environment. The No Action Alternative is
included in this evaluation as required by NEPA to provide a baseline for comparing the
impacts of the action alternative.

2.2. Alternative A (No Action Alternative)

Under the No Action Alternative, USACE would not provide federal funding for the
systematic rehabilitation of the brick arches. The City of Charleston would continue to
address the deteriorating system through its own means, likely continuing a cycle of
reactive emergency repairs in response to roadway collapses or severe blockages. The
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underlying structural decay would not be addressed comprehensively. This would result in
continued degradation of the historic arches, an increasing frequency of dangerous
sinkholes, progressively worsening street flooding, and escalating emergency repair costs.
The No Action Alternative would not meet the Project's purpose and need, as it fails to
protect public safety, mitigate flood risk, or preserve the historic infrastructure.

2.3. Alternative B (Proposed Action)

The Proposed Action is the comprehensive rehabilitation of specific segments of the
historic brick arch stormwater system using a structural lining method. The federally
funded work to be undertaken by USACE will be located along the following street
segments:

e Calhoun Street from approximately Meeting Street to East Bay Street (Figure 1)
e Coming Street from approximately Spring Street to Calhoun Street (Figure 2)
e Tradd Street from approximately Colonial Street to Meeting Street (Figure 3)

This alternative is designed to restore the arches' structural integrity and stormwater
conveyance capacity in these locations with minimal surface disruption. The key
components of the rehabilitation work will include:

1. Cleaning and Inspection: The arches will be thoroughly cleaned of accumulated
sediment and debris. A detailed inspection will document the condition and identify
areas of significant damage or utility conflicts.

2. Utility Modification: Existing utilities that improperly penetrate the arches will be
removed, relocated, or modified to restore the structural and hydraulic integrity of
the drainage system.

3. Structural Lining: The interior of the brick arches will be lined with a layer of fiber-
reinforced shotcrete. This technique allows for the creation of a new, monolithic,
and structurally independent pipe within the historic arch, conforming to its irregular
shape and bridging voids or areas of brick loss.

4. Manhole Installation: Approximately twenty-three new manholes will be installed
from the street surface to provide permanent, safe access for future inspection and
maintenance activities.

This approach was selected to minimize traffic disruption, noise, and excavation-related
impacts in the dense urban environment of the Charleston Peninsula.
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2.4. Alternatives Considered but Eliminated

During the planning process, several alternatives were considered but were eliminated
from detailed study because they did not meet the Project’s purpose and need, were not
technically feasible, or were associated with unacceptable impacts. These alternatives
included complete replacement, Cured-in-Place Pipe (CIPP) lining, and several traditional
preservation-focused repair methods.

e Complete Replacement (Open-Cut Method): This alternative would involve
excavating the city streets to remove the historic brick arches and replace them with
modern culverts (e.g., precast concrete box culverts). This alternative was
eliminated due to the extensive and unacceptable impacts on the historic
streetscape, vehicle and pedestrian traffic, and adjacent utilities within the City of
Charleston. This method would also result in the complete loss of the historic
resource.

e Cured-in-Place Pipe (CIPP) Lining: This method involves inserting a flexible liner
into the existing arches and curing it to form a new, smooth-surfaced pipe. While
effective for restoring hydraulic flow and sealing leaks, this alternative was
eliminated because it does not provide the comprehensive structural reinforcement
required to mitigate the risk of catastrophic collapse under active roadways. This
alternative addresses stormwater conveyance but does not provide adequate
structural integrity.

e Lime Mortar Repointing: This traditional preservation method involves the manual
replacement of deteriorated mortar joints. This alternative was eliminated because it
is technically insufficient for this Project. While it addresses surface-level decay, it is
a surface treatment only and cannot provide the comprehensive structural
reinforcement needed to counteract systemic failure across the entire arch system.

e Consolidation Grouting: This method involves injecting grout to fill voids behind the
brick. This alternative was eliminated as not scalable or effective for the Project's
needs. Grouting is suitable for filling isolated voids but is not an appropriate method
to address the widespread, systemic failure of the original mortar matrix throughout
the 10-mile system. It is not feasible to grout the entire system, nor would it provide
a uniform, cohesive structural lining.

e Mechanical Pinning / Anchoring: This alternative involves installing anchors or pins
to secure the brick. This alternative was eliminated because pinning is designed to
secure a fagade to a structure behind it, not to create a new, cohesive structural
ring capable of replacing the function of failing mortar throughout an entire tunnel.

After a thorough review, these alternatives were found to be incapable of meeting the
fundamental Project purpose: ensuring public safety by providing the necessary structural
reinforcement to the failing arch system at a city-wide scale.

3. EXISTING CONDITIONS

This chapter describes the existing environmental, social, and cultural conditions of the
area that may be affected by the alternatives described in Chapter 2.



3.1.

Cultural Resources

The Project is located entirely within the boundaries of the Charleston Old and Historic
District, a NHL consisting predominantly of 18th and 19th-century properties (DOI, 1977).
The management of cultural resources for this undertaking is guided by Section 106 of the
NHPA. The Area of Potential Effect (APE) is defined as three distinct areas—the Calhoun
Street APE (Figure 1), Meeting Street to East Bay Street), the Coming Street APE (Figure
2), Spring Street to Calhoun Street), and the Tradd Street APE (Figure 3), Meeting Street
to Colonial Street)—including the footprint of the arches and a 50-meter radius
surrounding these areas to encompass any historic properties that may exist near these
areas and within the viewshed of the undertaking.

Historic Districts: The APE is located within the downtown Charleston Old and
Historic District NHL consisting predominantly of 18" and 19" century historic
properties. The brick arch system, constructed in the 1850s in response to a yellow
fever epidemic, is not individually listed but dates to the period of significance for
the historic district. It is considered an integral part of the City's historic
infrastructure and serves as a contributing element to the Charleston Old and
Historic District.

Historic Properties: The APE contains numerous important historic properties.

o Within the Calhoun Street area of the APE, these include the Emanuel AME
Church (NRHP Listed), Citadel Square Baptist Church (NHL Contributing
Element), Connelley House and Funeral Home (NHL Contributing Elements),
and Buist Elementary, which is considered historically important for its
association with the Brown v. Board of Education Supreme Court decision.

o Within the Coming Street area of the APE, historic properties include the
Coming Street Cemetery (NRHP Listed), the oldest Jewish burial ground in
the South, and the Spring Street Methodist Church (NRHP Listed).

o Within the Tradd Street area of the APE, historic properties include the
Bowles-Legare House (NHL Contributing Element) and the Richard Morris
House (NHL Contributing Element).

Archaeological Resources: Numerous cultural resources surveys have been
performed within the APEs (Brockington, 2002; Morgan, 2017; Brockington, 2021,
HDR, 2024). These and other investigations have identified six known
archaeological sites within the project's APE. Two of these sites are eligible for the
NRHP:

o Site 38CH83: Located in the Tradd Street APE, the site is associated with
the Branford-Horry House (NRHP listed).

o Site 38CH105: Located in the Tradd Street APE, the site is associated with
the Colonel John Stuart House (NRHP listed).

o Site 38CH106: Located in the Tradd Street APE, the site is associated with
the Sword Gate House (NRHP listed).

o Site 38CH1586: Located in the Calhoun Street APE, the site contains
evidence of a historic fort and military earthworks from the 1750s to the
1920s and is a contributing element to the NHL.
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o Site 38CH1744: Located in the Tradd Street APE, the site is associated with
the Dewar-Lee-Pringle House (NRHP listed).

o Site 38CH1871: Located in the Coming Street APE, the site is associated
with an urban homesite and cemetery of Charleston's 19th and 20th-century
Free African American community.

Given the density of known resources, there is a high potential for encountering additional
intact, important archaeological deposits during any project-related excavation. For more
information, reference Appendix B Cultural Resources Documentation.

3.2.

Terrestrial Biological Resources

The project area is a highly developed, dense urban environment. This analysis is based
on the official species list obtained from the U.S. Fish and Wildlife Service's (USFWS)
Information for Planning and Consultation (IPaC) system, as well as a review of state-level
resources identifying species of conservation concern.

Federally Listed Species:

An official species list generated by the USFWS IPaC system (see Appendix C) on
January 23, 2026, identified several federally listed species and species proposed
for listing with the potential to occur in Charleston County.

o The primary species of concern for this project is the Tricolored Bat
(Perimyotis subflavus), which is proposed for listing as endangered. While
the urban surface provides no foraging habitat, the subterranean brick
arches could potentially serve as temporary or transient roosts. The frequent
flooding of the system makes the arches unsuitable for critical life stages like
hibernation or maternity colonies, but there is potential for temporary use.

o Other federally listed species identified require marine, beach, wetland, or
forest habitats, none of which exist within the terrestrial, paved project action
area.

o The IPaC report confirms that there is no designated critical habitat for any
federally listed species within the project action area.

State Species of Concern:

Review of state-level resources (South Carolina Natural Heritage Program, 2026)
(see Appendix C), including the State Wildlife Action Plan (SWAP), identified
additional species of concern in the project vicinity.

o Of note is the Rafinesque's Big-eared Bat (Corynorhinus rafinesquii), a high-
priority state species. As with the Tricolored Bat, the brick arches represent
potential, if limited, roosting habitat.

o Other identified state-priority species, such as the Painted Bunting
(Passerina ciris) and Loggerhead Shrike (Lanius ludovicianus), require
dense thicket or scrub-shrub habitat, which is not present in the project's
immediate footprint.

Common Wildlife:

The project area supports wildlife species common to, and well-adapted for, dense
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urban environments. This includes mammals such as the Eastern Gray Squirrel
(Sciurus carolinensis), Brown Rat (Rattus norvegicus), and Virginia Opossum
(Didelphis virginiana), as well as birds like the Rock Pigeon (Columba livia) and
House Sparrow (Passer domesticus). While these species are afforded general
protection under state law, no significant impacts are anticipated. Temporary
displacement from the immediate work zones may occur.

3.3. Water Quality

Watersheds within the project area include the Lower Ashley River (HUC-12
030502010605) and Lower Cooper River (HUC-12 030502010707), both of which drain
into Charleston Harbor. According to the South Carolina Department of Environmental
Services (SCDES) Watershed Atlas, the receiving waters are assigned multiple
classifications: the Ashley River is Class SA', while the Cooper River and the main body of
Charleston Harbor are Class SB? (see Appendix E). While both classifications are
intended to protect for recreational use and aquatic life, the area faces major water quality
challenges.

Charleston Harbor is subject to multiple impairments and regulatory actions:

e Bacterial Contamination: Multiple monitoring stations within the Project's receiving
waters (e.g., AR1, RO-22302, RO-12316) are on the state's 303(d) list of impaired
waters3, which is maintained by SCDES and approved by the U.S. Environmental
Protection Agency (EPA) due to high levels of Enterococcus bacteria. This
impairment impacts the suitability of the water for recreational activities like
swimming and boating.

e Low Dissolved Oxygen: The Charleston Harbor and Ashley River system is subject
to an approved Total Maximum Daily Load (TMDL) for dissolved oxygen (DO). A
TMDL is a regulatory plan developed by SCDES and approved by the EPA to
address a polluted waterbody, indicating that low oxygen levels are a recognized,
long-standing issue affecting the health of the aquatic ecosystem.

e Shellfish Restrictions: The project area falls within Shellfish Management Area 10B.
Due to water quality conditions, this area is currently classified as
Prohibited/Restricted for the harvesting of shellfish by the SCDES Shellfish
Sanitation Program.

The Project involves working within an active stormwater system that conveys urban
pollutants into this sensitive, multi-impaired waterbody. Construction dewatering will
require stringent management of discharge water to prevent further contribution of

! Class SA: A classification for tidal saltwaters in South Carolina designated as suitable for primary contact recreation (such
as swimming), crabbing, fishing, and the support of a balanced aquatic ecosystem. It generally has stricter water quality
criteria than Class SB.

2 Class SB: A classification for tidal saltwaters also suitable for primary and secondary contact recreation and aquatic life,
but with slightly different water quality standards than Class SA.

3303(d) List: Named after Section 303(d) of the federal Clean Water Act, this is a state's list of impaired water bodies that
do not meet the water quality standards set for their designated use. Waters on this list require a pollution reduction plan,
known as a Total Maximum Daily Load (TMDL), to be developed.
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sediment, bacteria, or other oxygen-depleting substances and to ensure compliance with
state water quality standards.

3.4. Public Safety, Traffic, and Socioeconomics

The project area, encompassing segments of Calhoun, Coming, and Tradd Streets, is
located in the heart of the densely populated and heavily trafficked Charleston Peninsula.
These streets serve as critical arteries for residents, commuters, businesses, and a major
tourism industry.

e Public Safety: The ongoing deterioration of the 19th-century brick arches poses a
direct and documented threat to public safety. The structural failure of this aging
infrastructure has led to multiple roadway collapses. For example, in 2021 a
massive sinkhole opened at the intersection of Coming and Bull Streets requiring
emergency repairs by the City (Baldridge, 2021). Incidents like this create an
immediate and substantial hazard for vehicles and pedestrians. Furthermore,
frequent street flooding exacerbates safety issues by creating hazardous driving
conditions and impeding emergency vehicle access, a core problem the City is
actively working to address.

o Traffic: Streets within the project area are integral to the peninsula's traffic network.
This network already operates under constraints due to the historic city layout, and
traffic flow is regularly and severely impacted by tidal and rainfall-induced flooding.
Data from NOAA confirms that Charleston experiences dozens of high-tide flooding
days each year, leading to impassable roads and substantial travel delays (NOAA,
2021).

e Socioeconomics: The high concentration of businesses that depend on reliable
street access represents a major economic engine for the City. Frequent flooding
causes direct damage to property and disrupts the City's vital tourism sector,
leading to substantial economic losses.

3.5. Air Quality and Noise

The project is located in Charleston County, which is designated by the EPA as being in
attainment for all National Ambient Air Quality Standards (NAAQS). This means the
region's air quality meets federal health standards for major pollutants (EPA, 2026). The
existing ambient air quality is typical of a dense urban coastal environment, influenced
primarily by vehicular traffic, commercial activity, and port operations.

The existing ambient noise environment is also characteristic of a downtown urban core. It
is dominated by sounds from vehicular traffic, pedestrians, construction, and commercial
operations. Noise levels are regulated by the City of Charleston's Municipal Code,
specifically Chapter 21, which sets limits on noise levels and restricts the hours for
construction activity to protect residents from excessive sound intrusion (Charleston Code
of Ordinances § 21-16).

3.6. Hazardous, Toxic, and Radioactive Waste

A review of federal and state environmental databases was conducted via the EPA’s
NEPAssist tool and EPA’s Underground Storage Tank (UST) Finder to assess the
potential for encountering subsurface contamination during project excavations (see
Appendix D). The review confirmed a high density of regulated facilities within a 0.25-mile
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radius of the project corridors, confirming the area's mixed commercial and industrial
history.

To analyze the direct risk to project activities, these data were refined to isolate only those
sites located within 150 feet of a project work area. This detailed analysis confirmed the
presence of numerous high-risk sites in immediate proximity to planned excavations,
justifying the project's HTRW contingency plan. Key findings include:

e Tradd Street: The highest-risk site is located here. The Fort Sumter Shell gas
station (39.2 ft), a site with a documented, active ("Open") Leaking Underground
Storage Tank (LUST) case, is directly adjacent to the planned work area.

e Calhoun Street: Excavations on this corridor are directly proximate to a Circle K/
BP Oil site (14.8 ft) and a former Gulf Service Station (0 ft), both registered RCRA
and UST facilities.

e Coming Street: This corridor has multiple sites of concern directly on its alignment,
including a former service station (0 ft) and the Loves Amoco former gas station site
(51.0 ft).

The direct proximity of planned excavations to these active petroleum leak sites and
numerous current or former gas stations creates a tangible and documented potential to
encounter previously unidentified contaminated soil or groundwater.

4. ENVIRONMENTAL CONSEQUENCES

This chapter evaluates the potential environmental impacts of the alternatives described in
Chapter 2 on the resources described in Chapter 3.

4.1. Cultural Resources
411 Alternative A (No Action Alternative)

Under the No Action Alternative, no new construction would occur. However, this
"demolition by neglect" would allow for the continued deterioration and eventual collapse
of the historic arches, resulting in the permanent loss of a contributing element to the NHL.
Therefore, the No Action Alternative would ultimately result in adverse effects on historic
properties (§ 800.5.a.2.vi).

41.2 Alternative B (Proposed Action Alternative)

The Proposed Action will have a direct and permanent adverse effect on the historic brick
arches. The application of a shotcrete liner to the interior of the arches is an alteration that
will conceal the historic brickwork and change the historic integrity and character of the
historic property. This adverse effect will be resolved through mitigation measures
stipulated in a MOA among USACE, the South Carolina State Historic Preservation Office
(SHPO), the City of Charleston, and the National Park Service (see draft in Appendix B).
To mitigate the adverse effect, the following measures will be implemented:

e Recordation: The arches will be fully documented in their pre-construction condition
using high-resolution digital photography and 3D laser scanning to create a
permanent archival record.

e Archaeological Monitoring: A professional archaeologist will monitor all project-
related ground-disturbing activities (e.g., manhole excavations). Should intact
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archaeological deposits be encountered, work will be paused to allow for proper
documentation and recovery in consultation with the SHPO.

e Public Outreach: A professionally designed online exhibit, including a virtual
walkthrough created from the laser scan data, will be developed to educate the
public about the history and importance of the brick arch system.

e Inadvertent Discoveries: The MOA includes a plan for handling any unanticipated
discoveries of archaeological resources or human remains in accordance with state
and federal law.

With the implementation of these mitigation measures, the adverse effect on cultural
resources will be formally resolved.

4.2. Terrestrial Biological Resources
4.2.1 Alternative A (No Action Alternative)

Under the No Action Alternative, no construction would occur. Existing conditions for
wildlife would persist. The brick arches remain in their current state, offering the same
limited, high-risk potential habitat for bats, and there would be no project-related impacts
on terrestrial biological resources.

422 Alternative B (Proposed Action Alternative)

The Proposed Action will have a negligible effect on most terrestrial biological resources
due to the urban setting and lack of natural habitat.

The potential for the project to impact protected bat species is considered highly unlikely.
This conclusion is based on two key factors: 1) the unsuitability of the frequently flooded
arches as stable habitat, and 2) direct information from the City of Charleston confirming
no history of bat presence from their extensive prior work in the same drainage system.

Despite this very low probability, a prudent, low-cost measure will be implemented to
manage the remote possibility of an encounter. The project's contractual requirements will
implement an "Awareness and Response Protocol," which includes mandatory pre-work
"toolbox talks" to educate the crew on the potential for bats and the requirement to
immediately report any observation to the USACE Contracting Officer.

By implementing this low-burden awareness protocol to manage a very low-probability
risk, the potential for adverse effects on bat species is considered not significant. Impacts
to other common urban wildlife will be limited to temporary displacement from the
immediate work area and are likewise not considered significant.

4.3. Water Quality
4.3.1 Alternative A (No Action Alternative)

Under this alternative, no construction would occur, and therefore no new project-related
impacts to water quality would result. The existing stormwater system would continue to
convey urban pollutants into Charleston Harbor, contributing to the ongoing bacterial and
dissolved oxygen impairments. Street flooding would continue to wash untreated surface
pollutants directly into the harbor.

4.3.2 Alternative B (Proposed Action Alternative)
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The Proposed Action has the potential for temporary and minor adverse impacts on water
quality, but these impacts are strictly controlled by project-specific requirements. During
construction, dewatering of the arches could discharge sediment-laden water, and
excavations for manholes could be a source of erosion. There is also a minor risk of
accidental spills associated with use of construction equipment, heavy machinery, fuels,
and industrial fluids. These potential discharges would enter Charleston Harbor, a
waterbody already identified as impaired for bacteria and subject to a TMDL for low
dissolved oxygen. To prevent impacts, the project will be managed through multiple layers
of environmental control. In addition to a Stormwater Pollution Prevention Plan (SWPPP)
as required by the project's NPDES construction permit, stringent contractual obligations
will be enforced. The contractor is required to develop and adhere to a government-
approved Dewatering Work Plan which mandates that all water from cleaning processes is
contained. Crucially, these contractual controls prohibit any discharge until the contractor
demonstrates the water meets state quality standards and receives explicit, written
approval from the Contracting Officer. Standard Best Management Practices (BMPs), such
as silt fences around excavations, will also be required to control surface erosion.

With these measures in place, no significant impacts to water quality are anticipated. The
Project is also expected to provide a minor long-term benefit by improving the stormwater
system's efficiency and reducing the transport of untreated surface pollutants into the
harbor.

4.4. Public Safety, Traffic, and Socioeconomics
4.4.1 Alternative A (No Action Alternative)

Under the No Action Alternative, the ongoing deterioration of the arches would lead to an
increasing frequency of roadway collapses, posing a long-term, significant, and adverse
impact on public safety. Worsening street flooding would continue to disrupt traffic, limit
access for residents and emergency services, and cause economic harm to local
businesses.

4.4.2 Alternative B (Proposed Action Alternative)

The Proposed Action would have both short-term adverse impacts and long-term
beneficial impacts.

e Short-Term Impacts: During construction, there will be temporary, localized, and
minor adverse impacts. These include traffic detours, lane closures, temporary loss
of street parking, and increased noise from construction equipment. These
disruptions may temporarily affect access to local businesses. These impacts will
be minimized through the implementation of a comprehensive traffic control plan
and by limiting construction hours in accordance with city ordinances.

e Long-Term Impacts: The Project will result in a permanent, substantial, and
beneficial impact on public safety by eliminating the risk of catastrophic arch
collapses. By restoring the system's hydraulic capacity, the Project will also reduce
the frequency and severity of street flooding, improving traffic flow and emergency
vehicle access, and reducing flood-related damages to property. In this way, the
project serves as a key component of the City of Charleston's broader strategy to
improve urban resilience, complementing larger-scale efforts designed to protect
against coastal storm surge by specifically addressing rainfall-induced flooding
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4.5. Air Quality and Noise

4.5.1 Alternative A (No Action Alternative)

No impacts to these resources would occur.

45.2 Alternative B (Proposed Action Alternative)

The use of heavy equipment will result in temporary, localized, and minor adverse impacts.
It will temporarily increase ambient noise levels and produce exhaust emissions in the
immediate vicinity of the work areas. These impacts will be minimized by adhering to city
noise ordinances, using well-maintained equipment, and minimizing engine idling times.
Impacts will be short-term and cease upon project completion.

4.6. Hazardous, Toxic, and Radioactive Waste
4.6.1 Alternative A (No Action Alternative)

Under the No Action Alternative, no new excavation would occur. Therefore, there would
be no project-related risk of encountering or disturbing subsurface contamination.

4.6.2 Alternative B (Proposed Action Alternative)

The majority of the project work under the Proposed Action, such as lining the interior of
the existing brick arches, presents no risk of encountering HTRW. A potential for adverse
effects exists specifically during the excavation for new manholes and any necessary utility
repairs. This risk is substantiated by the documented presence of high-risk sites in
immediate proximity to planned excavations.

Specifically, work on Tradd Street will occur just 22.6 feet from the Fort Sumter Shell, a
site with a documented and active ("Open") Leaking Underground Storage Tank (LUST)
case. Similarly, excavations on Calhoun Street and Coming Street are immediately
adjacent to multiple current or former gas stations, including the BP Qil / Circle K site and
the Loves Amoco site, which have a history of petroleum storage and hazardous waste
generation.

The direct proximity to these sites creates a tangible potential to encounter petroleum-
contaminated soil or groundwater. This risk is managed through a specific contractual
requirement for the inadvertent discovery of contamination. The contract specifications
mandate that if petroleum-contaminated soil or suspected hazardous waste is found, the
contractor must:

1. Immediately notify the Contracting Officer.

2. Not disturb the discovered material until explicitly authorized to do so by the
Contracting Officer.

This "notify and await direction" protocol contractually requires that all work impacting the
suspect material cease until a formal assessment and management plan can be
developed in accordance with all applicable EPA and SCDES regulations. By requiring this
procedure, the potential for significant adverse effects from HTRW is avoided. Therefore,
impacts are considered not significant.

5. ENVIRONMENTAL COMPLIANCE

This chapter summarizes the status of the project’s compliance with applicable federal
environmental laws, regulations, and executive orders.
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Table 1 Environmental Compliance Status

Us

T'tlfa?;/?(‘)b"c Code/EO Corsnt;a)ltllzj\:ce Compliance Details
Number
Clean Air Act of | 42 USC
1972, As 7401 et | Full Compliance
Amended seq.
A project-specific Section 401 Water Quality
Certification is not required. Compliance with
Clean Water Act standards is achieved
through mandatory coverage under the
Clean Water Act | 33 USC . statevyide NPDES Constru_ction Qeneral
of 1971, As 1251 et Parﬁal Perr_n_lt. This general permit conta_nns a pre-
Amended seq. Compliance certlfl_ed _Sectlon 401_Water Q}Jallty _
Certification, and all its conditions will be
followed. Full compliance will be achieved
when a NPDES Construction General Permit
is obtained. This permit will be obtained prior
to construction.
Coastal Zone
Management 12;85 Partial
Act of 1972, As seq Compliance
Amended i
While the project is near regulated sites,
Comprehensive including a Superfund program site, the risk
Environmental is limited to new excavations. Compliance is
Response, 42 USC Full Compliance achieved through the contractual
Compensation 9601 requirement to immediately notify the
and Liability Contracting Officer and not disturb any
Act of 1980 inadvertently discovered contaminated
material until directed.
Endangered
Species Act of 16156%810 Full Compliance
1973
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Fish and
Wildlife

Coordination with USFWS, National Marine
Fisheries Services (NMFS) and SCDNR will

Coordination 166léJ1SC Full Compliance | be conducted through the NEPA process.
Act of 1958, As Their feedback will be incorporated into this
Amended EA.
NEUENEL The preparation and circulation of this
Environmental | 42 USC prep
. . Environmental Assessment and a
Policy Act of 4321 et | Full Compliance L N
subsequent Finding of No Significant Impact
1) 2 S€a. (FONSI) will satisfy NEPA requirements
Amended '
Consultation under Section 106 is ongoing
(see Appendix A and B). USACE has
National determined the project will have an adverse
HIStOI‘I(.: 16 USC Partial effect on a historic property. A MOA will be
Preservation 470 Compliance executed to resolve the adverse effect
Act of 1966, As P through mitigation. A draft is included in
Amended Appendix B. Full compliance will be achieved
when all mitigation described in the MOA is
resolved.
Noise Control 42 USC Construction activities will comply with all
Act of 1972, As | 4901 et | Full Compliance | local noise ordinances regarding allowable
Amended seq. hours of operation and decibel levels.
Resource All solid wastes and construction debris
c . 42 USC generated by the project will be managed
onservation : . . )
6901- Full Compliance | and disposed of at a permitted, off-site
and Recovery e :
6987 facility in accordance with state and local
Act of 1976 .
regulations.
The project is located within the 100-year
Floodblain floodplain but is a flood-mitigation action
P 11988 | Full Compliance | designed to reduce existing flood risk to
Management : 2 .
property and life. The project is consistent
with the principles of the Executive Order.
Protection of No wetlands are located within the project
11990 Full Compliance | area; therefore, no impacts to wetlands will
Wetlands
occur.
EO 13112 13112 Full Compliance | Project implementation will include
(Invasive preventative measures, such as cleaning
Species) construction equipment, to avoid the

introduction or spread of invasive species.
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6. ENVIRONMENTAL COMMITMENTS

USACE commits to implementing the following measures to avoid, minimize, or mitigate
potential adverse environmental effects during the execution of the Project:

Cultural Resources:

e Upon finalization, all stipulations of the executed MOA regarding compliance with
the NHPA and the Project's adverse effect on historic properties will be
implemented, including but not limited to:

o Pre-construction archival documentation of the historic brick arches through
high-resolution photography and 3D laser scanning.

o Professional archaeological monitoring of all project-related ground-
disturbing activities.

o Adherence to the post-review discovery plan outlined in the MOA in the
event of an unanticipated discovery of archaeological materials or human
remains.

o Development of a public-facing online exhibit to communicate the history and
significance of the stormwater system.

Terrestrial Biological Resources:

e To proactively manage the low-probability risk of encountering bats, USACE will
ensure the following measures are implemented through the construction contract:

o Contractor Education: The contractor's mandatory Environmental Protection
Plan (EPP) will be required to include a biological resources section that
acknowledges the potential for bats and outlines the "report and await
direction" procedure for any observations.

o Field Crew Awareness: A mandatory pre-work "toolbox talk" will be required
to ensure all site personnel are aware of the potential for bats and the
requirement to report any sightings to their supervisor for immediate relay to
the USACE Contracting Officer.

Water Quality:

e A NPDES permit for construction activities will be obtained, and a SWPPP will be
developed and implemented.

e BMPs, such as silt fences, inlet protection, and filtered dewatering pumps, will be
used throughout construction to control erosion and sediment runoff.

e A spill prevention and control plan will be implemented to minimize the risk of
accidental releases of fuel, oil, or other hazardous materials from construction
equipment.

Public Safety, Traffic and Socioeconomics:

e A comprehensive traffic control plan will be developed and implemented in
coordination with the City of Charleston to minimize disruption to vehicular and
pedestrian traffic.
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e The public will be notified in advance of any street closures or detours.

e Construction activities and equipment staging will be managed to maintain access
for emergency vehicles at all times.

Air Quality and Noise:

e Construction activities will be conducted in full compliance with City of Charleston
noise ordinances regarding hours of operation and noise levels.

e Construction equipment will be equipped with standard modern mufflers, and
unnecessary engine idling will be prohibited to reduce noise and exhaust emissions.

HTRW:

¢ In the event that potentially contaminated soil or other HTRW is encountered during
excavation, work in the immediate area will cease until the material is characterized
and managed in accordance with all applicable federal, state, and local regulations.

7. LIST OF AGENCIES AND PERSONS CONSULTED

Coordination with state and federal agency partners, Tribal Nations, and the non-federal
sponsor has been ongoing throughout the development of this project as part of the NEPA
and NHPA Section 106 processes, beginning in late 2025 (see Appendix A). The agencies
and Tribal Nations listed below will be recipients of this draft EA and a draft FONSI, which
will also be made available for public review on the USACE Charleston District website
(https://www.sac.usace.army.mil/Missions/Civil-Works/NEPA-Documents/). A 30-day
public comment period will coincide with the agency and tribal review. All formal
consultation records and correspondence will be included in Appendix A and all public
comments and responses in Appendix F of the final EA.

Tribal Nations:
e Alabama-Quassarte Tribal Town
e Catawba Indian Nation
e Eastern Band of the Cherokee Indians
e Eastern Shawnee Tribe of Oklahoma
e Kialegee Tribal Town
e Poarch Band of Creek Indians
e Shawnee Tribe (Deferred)
e The Chickasaw Nation
e The Muscogee (Creek) Nation
e Thlopthlocco Tribal Town
Federal Agencies:
e National Marine Fisheries Service (NMFS)
e National Park Service (NPS)
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e The Advisory Council on Historic Preservation (ACHP)
e U.S. Environmental Protection Agency (EPA)
e U.S. Fish and Wildlife Service (USFWS)
State Agencies:
e South Carolina State Historic Preservation Office (SHPO)
e South Carolina Department of Environmental Services (SCDES)
o Bureau of Coastal Management
o Bureau of Water
e South Carolina Department of Natural Resources (SCDNR)
Local Agencies:
e City of Charleston (Non-Federal Sponsor)
e Historic Charleston Foundation
e Lowcountry Land Trust
e Preservation Society of Charleston
e South Carolina Historical Society
e South Carolina Institute of Archaeology and Anthropology
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