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EXECUTIVE SUMMARY  
This Environmental Assessment (EA) analyzes, in a single comprehensive document, the potential 
for significant environmental impacts from U.S. Department of Homeland Security (DHS) Science 
and Technology Directorate’s (S&T) proposal to test available counter unmanned aircraft system 
(C-UAS) technologies to evaluate their effectiveness in a range of terrains and environments to 
meet DHS mission requirements (the Proposed Action). Five geographical testing areas are being 
considered in this EA: Niagara Falls and Buffalo, New York; the greater Philadelphia, 
Pennsylvania area; Northeastern West Virginia; National Capital Region (NCR), Washington, 
D.C.; and Richmond, Virginia. This EA complies with the National Environmental Policy Act of 
1969, 42 United States Code [USC] §§ 4321 et seq. (NEPA), the Council on Environmental 
Quality (CEQ) Regulations Implementing the Procedural Provisions of NEPA (40 Code of Federal 
Regulations [CFR] Parts 1500-1508), other relevant federal and state laws and regulations, DHS 
Directive 023-01, Revision 01, and DHS Instruction Manual 023-01-001-01, Revision 01, 
Implementing the National Environmental Policy Act.  

In 2018, Congress passed The Preventing Emerging Threats Act of 2018 (PL 115-254), granting 
DHS statutory authority to counter credible threats from unmanned aircraft or unmanned aircraft 
systems (UAS) to the safety or security of a covered facility or asset. UAS have become a security 
concern due to the ease with which they can aid in intelligence gathering against public, federal, 
and state entities and/or as a malicious platform to deliver harmful substances. U.S. Customs and 
Border Protection (CBP), the Federal Protective Service (FPS), the U.S. Coast Guard (USCG), 
and U.S. Secret Service (USSS), are the four DHS Components granted explicit authority by this 
Act to defeat threats from UAS around certain assets and events. Accordingly, the Secretary of 
DHS, in coordination with the Attorney General and the Secretary of Transportation, are charged 
with conducting an assessment and submitting a report to Congress to include the following: 

• An evaluation of UAS threats to critical infrastructure and domestic large hub 
airports; 

• An evaluation of current procedures and resources available to owners of critical 
infrastructure and domestic large hub airports for a UAS threat; 

• An evaluation of existing C-UAS authorities for federal, state, local, or Native 
American tribal law enforcement; 

• An assessment of additional DHS authorities needed to counter UAS threats; and 
• An assessment of additional DHS research and development needed to counter UAS 

threats. 
 
The Homeland Security Act of 2002 (Public Law 107-296), which established the DHS, created 
within DHS a Directorate of S&T, headed by an Under Secretary. S&T provides sound, evidence-
based scientific and technical perspectives to address a broad spectrum of current and emerging 
threats. The increasing availability, affordability, and capability of commercially available off the 
shelf (COTS) small unmanned aircraft systems (sUAS) provide opportunities for legitimate, 
nuisance, and nefarious uses. These challenges have created the need for S&T to systematically 
test available C-UAS technologies, evaluate the state of the market, monitor emerging threats, and 
support efforts to select and pilot suitable C-UAS technologies for a range of applications in a 
variety of terrains.  
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Further, there exists the need to test how well these individual C-UAS technologies can be 
integrated to create a multi-layered, system-of-systems approach to better address the potential 
threat posed by sUAS. 

The Proposed Action is testing by S&T of C-UAS capabilities to detect, track, identify, and 
mitigate (DTI-M) sUAS in the five geographic areas previously mentioned. The Proposed Action 
includes testing of five types of third-party C-UAS technology modalities against sUAS, which 
Department of Defense (DOD) defines as fixed wing or rotocopter sUAS with a maximum takeoff 
weight of less than 55 pounds. The C-UAS systems being tested would be person-portable, affixed 
to a vehicle for mobility, or mounted on a tripod which could be placed on the ground or on a 
building. The C-UAS systems would have a detection range of up to approximately 1.2 miles. The 
Proposed Action evaluates five modalities (or types) of systems (listed below): 

• Radar; 
• Passive radio frequency (RF) (sometimes referred to as electronic surveillance 

measures); 
• Active RF (used for fend or takeover actions when testing mitigation); 
• Electro-Optical/Infrared (EO/IR) cameras; and 
• Acoustic. 

 
All C-UAS test events would be conducted by S&T-authorized personnel in conjunction with a 
participating Component or State partner and may be attended by other DHS Components, and 
other government, state, or local agencies. 

FINDINGS AND CONCLUSONS  

Based upon the analyses for the EA and the Impact Minimization and Management Measures to 
be implemented, the Proposed Action would not have a significant effect on the environment. 
Therefore, no further analysis or documentation (i.e., Environmental Impact Statement) is 
warranted. S&T, in implementing this decision, would employ all practical means to minimize the 
potential for adverse impacts on the human and natural environments. 
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2D Two dimensional 
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EO Executive Order 
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1.0 INTRODUCTION 
This Environmental Assessment (EA) analyzes potential significant environmental impacts from 
S&T’s proposal to test available C-UAS technologies to evaluate their effectiveness in a range of 
terrains and environments in a single comprehensive document to meet DHS mission requirements 
(Proposed Action) (40 CFR 1502.4 (1), (2), (3). Five geographical test areas are being considered 
in this EA: Niagara Falls and Buffalo, New York (NY); Greater Philadelphia, Pennsylvania, (PA); 
Northeastern West Virginia (WV); National Capital Region (NCR), Washington, D.C.; and 
Richmond, Virginia (VA).  

This EA complies with the National Environmental Policy Act (NEPA) of 1969 (42 United States 
Code [USC] §§ 4321 et seq.), the Council on Environmental Quality (CEQ) Regulations 
Implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations [CFR] Parts 
1500-1508), other relevant federal and state laws and regulations, as well as DHS Directive 023-
01, Revision 01 and DHS Instruction Manual 023-01-001-01, Revision 01, Implementation of the 
National Environmental Policy Act. S&T has prepared this EA to assess the environmental impacts 
that would likely occur as a result of the Proposed Action. S&T has developed and incorporated 
measures into this EA that would appropriately and reasonably avoid, minimize, or mitigate 
environmental impacts associated with the project activities.  

1.1 BACKGROUND 
S&T, a research and development Component of DHS, conducts basic and applied research, 
development, demonstration, testing, and evaluation activities relevant to the DHS mission. The 
Homeland Security Act of 2002 (Public Law 107-296), which established the DHS, created within 
DHS a Directorate of S&T, headed by an Under Secretary. S&T provides sound, evidence-based 
scientific and technical solutions to address a broad spectrum of current and emerging threats. S&T 
applies scientific rigor to detect, protect against and counter major threats, and help speed response 
and recovery operations for intentional, accidental, or natural disasters. S&T strives to strengthen 
the nation’s preparedness and resilience through its mission-based portfolio. Under this purview, 
S&T may conduct a variety of functions that contribute the DHS’s homeland security mission, 
including basic research and training, facilitating technology transfer, and advisement on research 
priorities. This authority is paramount to the DHS mission to protect and secure the Homeland 
from evolving threats. 

1.1.1 Applications of sUAS 
Commercially available off the shelf (COTS) small unmanned aircraft systems (sUAS) are an 
evolving threat being monitored by DHS. Unmanned aircraft systems, including sUAS, are defined 
as remotely operated aircraft and associated elements, such as communication links, launch and 
recovery equipment, ground support equipment, and controls, that are required for the system 
command to operate the aircraft safely and efficiently (USCG, 2020; DHS, 2015). Typical sUAS 
have two components: the aircraft, also called the unmanned aerial vehicle (UAV); and the ground-
based control station (GCS), which controls the flight and serves as the human interface (DHS, 
2019). 

The increasing availability, affordability, and capability of COTS sUAS provide opportunities for 
legitimate, nuisance, and nefarious uses (DHS, 2019). Of concern is the additional technology or 
packages, also known as payloads, being added to COTS sUAS. Payloads can be legitimate, such 
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as sensors, medical supplies, or built-in cameras, which are a standard feature included with many 
COTS sUAS. However, payloads may also be nefarious, such as explosives, weapons, or aerosol 
dispersers of chemical, biological or radiological substances. Small unmanned aircraft systems 
may be used to carry hazardous materials, surveillance equipment, radio frequency transmitters or 
receivers, and other cargo. Nuisance incidents include hobbyists operating illegally without 
malicious intent. Malicious applications of sUAS may include unpermitted surveillance, the 
distribution of contraband, or a terrorist attack (DHS, 2019).  

1.1.2 Congressional Mandate For C-UAS Testing 
In 2018, Congress passed The Preventing Emerging Threats Act of 2018 (PL 115-254), granting 
DHS statutory authority to counter credible threats from UAS to the safety or security of a covered 
facility or asset. Unmanned aircraft systems have become a security concern due to the ease with 
which they can aid in intelligence gathering against public, federal, and state entities and/or as a 
malicious platform used to deliver harmful substances (DHS, 2021). U.S. Customs and Border 
Protection (CBP), the Federal Protective Service (FPS), the U.S. Coast Guard (USCG), and U.S. 
Secret Service (USSS), are the four DHS Components granted explicit authority by this Act to 
defeat threats from UAS around certain assets and events. Accordingly, the Secretary of DHS, in 
coordination with the Attorney General and the Secretary of Transportation, were charged with 
conducting an assessment and submit a report to Congress to include the following:  

• An evaluation of UAS threats to critical infrastructure and domestic large hub airports;  
• An evaluation of current procedures and resources available to owners of critical 

infrastructure and domestic large hub airports for a UAS threat; 
• An evaluation of existing C-UAS authorities for federal, state, local, or Native American 

tribal law enforcement;  
• An assessment of additional DHS authorities needed to counter UAS threats; and  
• An assessment of additional DHS research and development needed to counter UAS 

threats. 

1.1.3 S&T C-UAS Program 
S&T’s C-UAS program assesses C-UAS technologies within indoor facilities or within limited 
and defined outdoor geographic areas, as well as real-world operational environments and assists 
DHS Components (Transportation Security Administration, CBP, FPS, USSS, USCG) in: 

• Developing and refining requirements; 
• Completing the Congressionally-mandated U.S.C. Title 6 Section 124n process to test 

and evaluate prototype C-UAS capabilities at a covered asset or mission; and 
• Executing limited-duration C-UAS technology pilots at select DHS Component locations 

(DHS, 2022).  

The program also guides the development of new and innovative technologies to deliver critical 
C-UAS capabilities to DHS Components (DHS, 2022). Furthermore, S&T’s C-UAS Program aims 
to: 

• Advise the Homeland Security Enterprise on the performance and capabilities of state-of-
the-art technology solutions regarding C-UAS; 
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• Ensure a quick reaction capability exists for DHS Components to address urgent needs; 
and 

• Transition C-UAS capabilities to DHS Components by researching, developing, testing, 
and evaluating various C-UAS technologies against their requirements (DHS, 2021).  

1.1.4 C-UAS Technologies 
Various technologies exist to counter the use of sUAS. These technologies, collectively referred 
to as C-UAS technologies, employ a variety of capabilities and processes that account for or exploit 
the physical components of a sUAS and the communications between the aircraft and the GCS, 
which controls the aircraft’s flight (DHS, 2019).  
A C-UAS processing chain is a framework for approaching the potential threat posed by sUAS 
utilizing these four components: Detect, Track, Identify, and Mitigate (DTI-M) (DHS, 2019). The 
fourth component, mitigation, is coordinated through the 6 U.S.C. § 124n process with the Federal 
Aviation Administration (FAA). Table 1 defines the terms identified in the C-UAS processing 
chain stages (from DHS, 2019) and that are included in this EA. 

Table 1. C-UAS Processing Chain Stages 

Process Chain Stage Description 

Detect A detection is a declaration that a sUAS is in the presence of a sensor. 
Some systems, depending on how thresholds are configured, may 
report any object in view as a detection (i.e., birds, commercial planes, 
etc.) or they may attempt to only alert the operator of objects deemed 
to be considered UAS, based on system capabilities and configuration.  

Locate/Track A location is a static estimated report or display of where an UAV is 
located at a given moment. The display to the operator of the C-UAS 
technology can take on many forms, e.g., a heat map display, quadrant 
alert, or circle to indicate estimated center and location error or line of 
bearing. Tracking is a compilation of location reports over a period. 

Classify/Identify Classification is the assignment by the C-UAS technology (either 
autonomously or by an operator) of a potential target sUAS to a high-
level category such as UAS type, group, manufacturer, and/or specific 
communication protocol. Identification is the assignment by the C-
UAS technology (either autonomously or by an operator) of a sUAS 
to a more specific name or category, such as physical address of its 
modem, or the exact make/model of the sUAS. 



Draft Environmental Assessment 
C-UAS Testing at Multiple Sites 

May 2022  4 

Process Chain Stage Description 

Mitigate Mitigate is often used interchangeably with negate, interdict, or 
neutralize. It describes the methods used to remove or reduce the 
threat posed by a sUAS. These methods include technical means, such 
as RF or global positioning system (GPS) jamming, 
spoofing/hijacking and kinetic attack; however, these technical 
methods are not legal for any entity other than DHS, Department of 
Justice, DOD or Department of Energy (DOE) to conduct as of the 
date of publication of this EA. Mitigation may also include any 
capability or action associated with finding the sUAS operator and 
having that person safely land the sUAS, which would likely be 
permissible if the underlying detection system can be lawfully 
operated with Federal surveillance laws, as well as Federal 
Communications Commission (FCC) and FAA regulatory standards 
and requirements. 

1.2 PURPOSE AND NEED 
The purpose of the Proposed Action is to identify capabilities to support the Congressionally 
mandated mission to protect the nation through research, development, testing, and evaluation 
(RDT&E) of best-in-class C-UAS technologies against various sUAS in operationally relevant 
environments (DHS, 2021). S&T developed a proposal that identifies five geographic areas that 
provide suitable conditions to systematically test C-UAS capabilities against various sUAS.  

The need for the Proposed Action is to enhance S&T’s C-UAS capabilities in an operational and 
environmentally diverse context to comply with The Preventing Emerging Threats Act of 2018 
(PL 115-254) and ultimately employ technologies so that DHS Components can effectively protect 
the homeland against sUAS threats. 

1.3 ENVIRONMENTAL LAWS AND REGULATIONS 
A summary of the key environmental laws and regulations that may apply to the Proposed Action 
includes the FAA safety mandate under 49 USC § 40103; Clean Air Act of 1970 (as amended), 
Clean Water Act (CWA) (1972, as amended); Toxic Substances Control Act (1976, as amended); 
Noise Control Act (1972); Endangered Species Act (ESA) (1973, as amended); Migratory Bird 
Treaty Act ([MBTA] – 16 U.S.C. Code703-711); Bald and Golden Eagle Protection Act (16 U.S.C. 
Code668-668d); Coastal Zone Management Act (CZMA) (1972, as amended); National Historic 
Preservation Act (NHPA) (1966); Archaeological Resources Protection Act (1979); Resource 
Conservation and Recovery Act (1976); Executive Order (EO) 11593; Protection and 
Enhancement of the Cultural Environment, dated May 13, 1971; EO 11988, Floodplain 
Management, dated May 24, 1977; EO 11990, Protection of Wetlands, dated May 24, 1977; EO 
12088, Federal Compliance with Pollution Control Standards, dated October 13, 1978; EO 12898, 
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations, dated February 11, 1994; EO 13045, Protection of Children from Environmental 
Health Risks and Safety Risks, dated April 21, 1997; EO 13112, Invasive Species, dated February 
3, 1999; and EO 13834, Efficient Federal Operations, dated May 17, 2018. Note that this list is not 
all-inclusive and other federal, state, and local regulations may apply. 
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1.4 REGULATORY AGENCY AND PUBLIC INVOLVEMENT 
Public participation opportunities with respect to this EA are guided by NEPA, CEQ’s NEPA 
regulations, and DHS NEPA implementing procedures. In addition to public participation, 
interagency and intergovernmental coordination is a federally mandated process for informing and 
coordinating with other governmental agencies regarding federal proposed actions. This 
coordination also fulfills requirements under EO 12372 (Intergovernmental Review of Federal 
Programs; superseded by EO 12416, and subsequently supplemented by EO 13132), which 
requires federal agencies to cooperate with and consider state and local views in implementing a 
federal proposal.  

EO 13175, Consultation and Coordination with Indian Tribal Governments (2000), requires 
federal agencies to invite federally recognized American Indian tribes to participate in the NEPA 
and NHPA Section 106 processes as Sovereign Nations based on their potential ancestral ties to 
the Proposed Action area. 
In addition to the public, S&T has identified stakeholders with interest in this Proposed Action 
including federal, state, and local agencies, Native American tribes, federal and state elected 
officials, and law enforcement agencies. Through the NEPA process, the public and stakeholders 
are presented the opportunity to provide relevant information, express their concerns, and provide 
their inputs. A complete list of agencies and individuals consulted during preparation of this EA 
is included in Appendix H with copies of relevant correspondence. The record of consultation with 
federally recognized tribes is included as Appendix G.  

This EA is published on the DHS website and made available for review and comment during a 
30-day period to receive comments from the public, federal, state, and local agencies, and federally 
recognized tribes. The start of the review period is announced by a notice of availability (NOA) 
published on the DHS website (https://www.dhs.gov/national-environmental-policy-act) and in 
newspapers of record covering each of the C-UAS test geographies in New York, Pennsylvania 
[and New Jersey?], West Virginia, the National Capital Region, and Virginia (see Table 2). The 
NOA will also be distributed to federal, state, and local agencies, and federally recognized tribes 
in those jurisdictions to solicit comment during the 30-day review period. The NOA briefly 
describes the Proposed Action, the NEPA process, how to view the EA, and how to submit 
comments to, or request additional information from, S&T.  

A final EA will be prepared following the public comment period. The final EA will address 
substantive comments and concerns received from all interested parties during the public comment 
period. A NOA announcing the completion and release of the final EA and Finding of No 
Significant Impact (FONSI), if applicable, will be published on the DHS website and in the same 
newspapers in NY, PA, WV, NCR, and VA. 

Table 2. Newspapers of Record Where the NOA is Published 

C-UAS Test Geography Newspaper 
Niagara Falls and Buffalo, NY Buffalo News 
Greater Philadelphia area, PA Philadelphia Inquirer 
Northeastern WV Charleston Gazette Mail 
National Capital Region (Washington, D.C. Area) Washington Post 
Richmond, VA Richmond Times Dispatch 

https://www.dhs.gov/national-environmental-policy-act
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1.5 SCOPE OF THIS ENVIRONMENTAL ASSESSMENT 
The scope of this EA includes analysis of C-UAS technologies’ effects on land use, visual 
aesthetics, air quality, noise, geology, topography, and soils, cultural resources, water resources, 
biological resources, socioeconomics, environmental justice, and public health and safety. This 
EA describes the affected environment as it currently exists and the environmental consequences 
of the Proposed Action and compares the Proposed Action’s potential impact with the no action 
alternative. This EA also presents S&T’s proposed minimization and mitigation measures.  

S&T is required to comply with Section 7 of the ESA, as amended, and Section 106 of the NHPA. 
These statutes have been considered in the preparation of this EA. Additionally, the FAA released 
the Small Unmanned Aircraft Vehicle Rule (14 CFR Part 107) in August 2016 to address sUAS 
operation in the national airspace. All S&T-authorized contracted sUAS operators are required to 
be Part 107 certified. S&T C-UAS testing operates with an FAA Certificate of Waiver or 
Authorization (COA) when flying in controlled airspace (Class A, Class B, Class C, Class D, and 
Class E airspace) and with additional coordination as needed (such as when flying in DOD-
controlled airspace). As part of the Proposed Action, S&T would obtain FAA COAs for testing 
activities at all proposed testing areas that involve operations at or below 400 feet Above Ground 
Level (AGL).  
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND 
ALTERNATIVES 

2.1 PROPOSED ACTION 
The Proposed Action evaluated in this EA is testing by S&T of C-UAS capabilities to detect, track, 
identify, and mitigate sUAS in five separate geographic areas. The five geographic areas are 
Niagara Falls and Buffalo, NY; the greater Philadelphia, PA, area; Northeastern WV; NCR/Greater 
Washington, D.C.; and Richmond, VA. Each of the five C-UAS test areas are described in further 
detail in Section 2.1.1. The Proposed Action includes the utilization of COTS sUAS and five types 
of third-party C-UAS testing systems.  

By definition, sUAS and their associated elements must cumulatively weigh less than 55 pounds 
on takeoff (DOD, 2011). Typical sUAS have two components: the aircraft (i.e., the UAV) and 
GCS, which controls the flight and serves as the human interface. Unmanned aerial vehicles vary 
in size with at least one dimension ranging from about 20 inches to about 6.5 feet and are typically 
powered by an onboard battery with attachable elements such as cameras or other types of sensors. 
There are four primary types of UAVs that can be used as sUAS: fixed wing, rotary wing, tethered 
variants, and hybrid models. Associated sUAS elements include propulsion systems, 
communication links, launch and recovery equipment, ground support equipment, and controls 
that are required for the system command to operate the aircraft safely and efficiently.  

For the Proposed Action, sUAS would be remotely operated by S&T during daylight hours in 
multiple locations with short flight times (regularly scheduled, long flight times are not 
anticipated) for the purpose of testing the effectiveness of the C-UAS technology. The sUAS 
would fly at altitudes up to 400 feet AGL, within sight of operators or designated visual observers, 
and would comply with FAA regulations at 14 CFR Part 107.  

The C-UAS systems being tested may be mounted on a tripod, which could be placed on the ground 
or on a vehicle; affixed to a stationary location like a building; or handheld for mobile or man-
portability. The C-UAS systems would have a detection range of up to approximately 1.2 miles. 
The Proposed Action evaluates five modalities (or types) of sensors (listed below): 

• Radar; 
• Passive radio frequency (RF) (sometimes referred to as electronic surveillance measures); 
• Active RF (used for fend or takeover actions when testing mitigation); 
• Electro-Optical/Infrared (EO/IR) cameras; and 
• Acoustic. 

Each of these types of sensors are described in further detail in Section 2.1.2.  

All C-UAS test events would be conducted by S&T-authorized personnel in conjunction with a 
participating Component or State partner and may be attended by other DHS Components, and 
other government, state, or local agencies. All C-UAS tests would be conducted during daylight 
hours with equipment test durations of one to several hours during test days. C-UAS technologies 
may be tested against one or more sUAS flown in distance and mission profiles designed to test 
specific systems and against individual test objectives.  
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2.1.1 Proposed C-UAS Testing Areas 
S&T would conduct C-UAS testing in five testing areas selected to challenge the C-UAS 
technologies in a variety of terrains, environments, land uses, and development under a range of 
environmental conditions, as described in Sections 2.1.1.1 through 2.1.1.5. Testing would occur 
in one or more locations with the breadth of testing dependent on distance, equipment set-up 
locations, and sUAS target flights limited to line of sight, FAA approvals, and test team 
capabilities. While this section provides an overview of major features within each testing area, 
Section 3 Existing Conditions provides in-depth details about the human and natural environment. 

2.1.1.1 Niagara/Buffalo, New York 
The Niagara Falls and Buffalo, NY, C-UAS test may be set up somewhere within approximately 
12 miles from Niagara Falls in all directions except west and, likewise, 10 miles in three directions 
from Buffalo, NY. Niagara Falls is in Niagara County and Buffalo is in Erie County. The inland 
north-south distance of this C-UAS test area is approximately 37 miles long and 15 miles across 
at its widest point. This 545-square-mile area is on the northern border of the U.S. with Canada. It 
includes two metropolitan areas (Niagara Falls and Buffalo); tribal trust lands (Tuscarora Nation 
and Tonawanda Band of Seneca); suburban, rural and agricultural areas; federal lands and historic 
sites; the Niagara River; and extends four miles north of the Lake Ontario shoreline. Railroad 
corridors intersect the area from the east and west borders.  

2.1.1.2 Greater Philadelphia area 
The C-UAS testing generally centered on Greater Philadelphia, PA. It may be set up predominantly 
within PA but may extend to the southeast portion of the testing area across the Delaware River 
into New Jersey. The 703-square-mile area includes two major metropolitan areas (Philadelphia, 
King of Prussia), suburban, rural, and agricultural areas, the Delaware and Schuylkill Rivers, and 
federal lands. Railroad corridors intersect the area from all cardinal borders. There are no tribal 
trust lands within this C-UAS testing area. 

2.1.1.3 Northeastern West Virginia 
The Northeastern WV testing may be set up somewhere within the Great Appalachian Valley. Just 
over half of the approximately 113-square-mile area is in WV, while the southwestern portion 
extends into VA. The testing area is predominantly rural and agricultural in nature. There are no 
major metropolitan areas, rivers, federal lands, or tribal trust lands within this C-UAS testing area. 
The nearest cities include Winchester, VA, and Martinsburg, WV.  

2.1.1.4 National Capital Region, Greater Washington, D.C. 
The NCR, Washington, D.C., C-UAS test may be set up somewhere within the 275-square-mile 
area that encompasses Washington, D.C., and extends into portions of southeastern Maryland, 
including Silver Spring and Bethesda, and northern Virginia, including Falls Church, Arlington, 
and Alexandria. This testing area is highly urbanized and includes most of the Nation’s capital 
buildings, monuments, and includes other federal, suburban, residential, industrial, commercial, 
military, recreational, and military lands. Major highways intersect the area, two major rivers 
passing through the area. Railroad corridors intersect the area from all cardinal sides. There are 
major airports within the area and federal lands as mentioned in Section 3.1.4. There are no tribal 
trust lands within this area.  
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2.1.1.5 Richmond, Virginia 
The greater Richmond C-UAS testing may be set up somewhere within Richmond County. This 
approximately 314-square-mile area is highly urbanized and includes the city of Richmond, 
surrounding suburban areas, and few agricultural lands. The area includes the Richmond 
International Airport. Numerous railroad lines cross the test area from all cardinal directions and 
intersect near Richmond. Federal lands within this testing area include the Richmond National 
Battlefield Park and the Army’s Defense Supply Center. The James River flows into the area from 
the west, then turns south near the center of the area and exits through the southern boundary of 
the area. There are no tribal trust lands within the area.  

2.1.2 Proposed C-UAS Testing Activities and Technologies 
This section describes the C-UAS technologies to be tested in the Proposed Action. As previously 
described in Section 2.1, the following sensor modalities (Radar, Passive RF, Active RF, EO/IR, 
and Acoustic) would be tested. Sensor modalities are sometimes described as being either active 
or passive (DHS, 2019). A radar is an active sensor since it transmits radio signals—a type of 
directed energy—to elicit a response from the target of interest. The other sensors typically used 
in C-UAS technologies are passive, meaning they only receive a stimulus, for example, in the form 
of radio signals, light, or sound. Some C-UAS technologies use multiple sensor modalities to form 
an integrated system. The following subsections provide greater detail about each technology type 
as described in the Counter-Unmanned Aircraft Systems Technology Guide prepared by the S&T 
National Urban Security Technology Laboratory (DHS, 2019). 

2.1.2.1 Radars 
Radars operate by transmitting a radio signal of known frequency and power in a focused direction 
and then detecting the reflected signal that is bounced back from the target (DHS, 2019). Radars 
are active sensors that transmit electromagnetic energy across a specific range of frequencies. The 
scan rate defines how fast a radar can scan an entire area of interest (usually 360 degrees), specified 
in hertz (Hz). For example, 2 Hz means the radar scans the area twice every second. The radar 
transmit power refers to the amount of radio energy transmitted by a radar antenna every second. 
It is measured in watts (W) and can be as high as several hundred watts. Safe standoff distance is 
highly dependent on specific radar transmission parameters, such as transmit power, and is usually 
specified by the manufacturer (DHS, 2019). The Proposed Action would not exceed the safe 
standoff distances as described and specified in Section 2.2.2. 

Doppler radars are the most common type of radar used in C-UAS technologies (DHS, 2019). 
Doppler radars differentiate the return signal based on a frequency shift from the original 
transmitted frequency, which allows the radar to dismiss the detection of stationary objects.  
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Figure 1. Illustration of Radar Distance Measurement 

 
Source: DHS, 2019 
Note: Image courtesy of Wikimedia, 
(https://commons.wikimedia.org/wiki/File:Sonar_Principle_EN.svg) 

Radars can be two dimensional (2D) or three dimensional (3D) (DHS, 2019). 2D radars provide 
direction and distance to the target, while 3D radars also provide the target’s altitude. Two 
dimensional radars typically use a single antenna that rotates to cover the desired field of view. 
These radars may provide the UAV’s distance from the radar (or the target’s range) and its bearing 
or azimuth (degrees from true North in horizontal plane). Three dimensional radars use phased 
array stationary antenna panels with multiple internal antennas (array) on a single panel. This type 
of radar can change the direction of the RF signal it emits by manipulating the phase of the signal 
emitted by each of the internal antenna elements–like focusing a lens on a camera (DHS, 2019). 

Three dimensional radars provide the target’s elevation angle in the vertical plane and its range 
and azimuth (DHS, 2019). Figure 2 depicts target location coordinates for 2D and 3D radars. 
Figure 3 depicts two 3-D radar panels mounted 90 degrees to each other. 

Detection range for radars describes the straight-line distance at which a radar system can detect a 
UAV (DHS, 2019). This specification is often provided in meters, kilometers or miles. At any 
given instant, radars emit a relatively narrow beam of radio energy. To scan a wide area of interest 
(up to 360 degrees), radar antennas can be mechanically rotated or electronically steered. 

https://commons.wikimedia.org/wiki/File:Sonar_Principle_EN.svg
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Figure 2. Radar Target Location Coordinates 

 
Source: DHS, 2019 

Figure 3. Example of 3-D Radar Antennas 

 
Source: DHS, 2019 

2.1.2.2 Passive Radio Frequency (RF)  
Passive RF sensors rely on antennas to receive, and computers to analyze, RF signals associated 
with communications between the GCS and the UAV (DHS, 2019). Passive RF sensors analyze 
the radio signatures and modulations specific to sUAS signals and can identify certain sUAS 
models as well as locating the signal’s transmission origin–the UAV and/or the GCS. Most C-
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UAS that rely primarily on passive RF sensors use libraries of known sUAS radio signatures and 
compare detected signals to those in the library to classify or identify sUAS. Signature libraries 
may be periodically updated to include additional sUAS signatures and update existing signatures 
(DHS, 2019). An example of two passive RF detection sensors mounted on a pole is shown in 
Figure 4. 

Passive RF sensors can employ different signal processing methods to help locate the source of a 
sUAS associated signal (DHS, 2019). The more common methods are: Direction Finding, 
Received Signal Strength Indicator, Time Difference of Arrival, and Frequency Difference of 
Arrival (DHS, 2019). 

Figure 4. Example of Passive RF Detection Sensor 

 
Source: DHS, 2019 

2.1.2.3 Active RF  
Active RF technology can be used by C-UAS systems to fend or takeover sUAS when conducting 
mitigation operations. These active RF system interdict and disrupt RF signals making up the 
communications loop of sUAS platforms. Active RF jamming works by interrupting command 
and control radio links between the pilot and the sUAS. While some C-UAS systems are designed 
to jam control frequencies and force a sUAS to return to its launch point, other C-UAS systems 
can disrupt the sUAS to enable law enforcement to safely land the sUAS out of harm’s way. An 
example of a handheld active RF mitigation sensor is shown in Figure 5.  
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Figure 5. Example of Active RF Mitigation System 

 
(HSDL, 2019) 

2.1.2.4 Electro-Optical (EO)/Infrared (IR)  
EO/IR sensors are digital video cameras that collect environmental information in the visible and 
infrared light spectrum (DHS, 2019). The data generally incorporates electromagnetic radiation 
with wavelengths between 400 nanometers and one millimeter. IR sensors can be tuned to look 
specifically at short-wavelength IR, mid-wavelength IR, long-wavelength IR or a combination of 
the above. When EO/IR sensors are placed on a rotating gimbal (a pivoted support that permits 
rotation of an object about an axis) and paired with analysis software, these systems can provide 
wide-area coverage by acquiring and processing real-time full panoramic images. When paired 
with the appropriate analysis software, some of these systems are capable of automatically 
detecting and tracking sUAS targets. EO/IR camera sensors are often used as secondary sensors, 
which are cued by location reports from another sensor such as radar or a passive RF antenna 
(DHS, 2019). 

Figure 6 illustrates an example of an EO/IR camera sensor mounted on a rotating gimbal to achieve 
greater area coverage than is available with a fixed camera (DHS, 2019). EO/IR C-UAS systems 
do not emit RF energy and therefore do not require specifications for a safe standoff distance. 

Figure 6. Example of a Rotating EO/IR Camera Mounted on a Tripod 

 
Source: DHS, 2019 
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2.1.2.5 Acoustic  
Acoustic sensors are passive and use high sensitivity microphone arrays with audio analysis 
applications to detect, track and identify sounds produced by UAV motors and propellers (DHS, 
2019). The spinning of different types of UAV propellers produce unique acoustic patterns, which 
makes it possible to create a library of these acoustic signatures to identify different types of UAV 
and determine the general direction of the sound source. Using triangulation methods with multiple 
spatially separated microphone stations, the approximate location of a UAV can be determined 
(DHS, 2019). An example of a microphone array is shown in Figure 7. By analyzing the Doppler-
induced frequency shift of the source signal over a period of time, some C-UAS may be able to 
report the approximate speed and direction of the sound source (DHS, 2019).  

Figure 7. Example of a C-UAS Microphone Array 

 
Source: DHS, 2019 

2.2 NO ACTION 
The No Action alternative does not meet the purpose and need for the Proposed Action, but will 
be carried forward for analysis, as required by CEQ regulations. Under the No Action alternative 
project activities would not occur and DHS would not be able to meet legislative authorities and 
obligations.  

2.3 ALTERNATIVES CONSIDERED AND DISMISSED FROM 
FURTHER ANALYSIS 

No other alternatives would meet the purpose and need for the Proposed Action; therefore, no 
other alternatives beyond the Proposed Action and No Action Alternatives were carried forward 
for analysis in the development of this EA.  
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3.0 AFFECTED ENVIRONMENT 
This chapter describes the natural and human environment that exist within the region of influence 
at the five proposed test area geographies: Niagara Falls/Buffalo, NY; Greater Philadelphia, PA; 
Northeastern WV; NCR, Greater Washington, D.C.; and Richmond, VA and the potential impacts 
of the No Action Alternative and the Proposed Action outlined in Section 2.0 of this document.  

Only those resources that have the potential to be affected are described, per CEQ guidance (40 
CFR § 1501.9 [3]). Some topics are limited in scope due to the lack of potential impact from the 
Proposed Action on the resource or because that resource is not within the project site. In this 
situation, a general baseline of existing environmental conditions is discussed, resources 
considered, and an explanation of their dismissal from further analysis is provided. Resources that 
warranted additional considerations are discussed in Chapter 4.    

Additionally, where appropriate, supporting tables, figures, and maps are provided in separate 
appendices for each test area. Information presented in this Chapter was obtained from publicly 
available sources, as referenced in Chapter 6. 

3.1 LAND USE  
Land use refers to classifications that indicate the types of human activity occurring on a parcel of 
land. A predominant factor affecting land use is compliance with local zoning ordinances. Other 
relevant factors include existing land use and the types of land use on adjacent properties. Land 
use changes occur regularly throughout the U.S. Significant impacts to land would occur if C-UAS 
operations led to permanent incompatible alteration of the characteristics of specific properties or 
if existing land uses would be converted beyond minor changes. The Proposed Action would not 
make any changes to existing, planned, or future land use and is therefore not analyzed further in 
this EA. Under the No Action Alternative, the proposed project would not proceed; therefore, there 
would be no direct or indirect, significant impacts to land use.   

3.1.1 Niagara Falls and Buffalo, NY 
The Niagara Falls and Buffalo, NY, C-UAS test area extends approximately 12 miles from Niagara 
Falls, NY, in all directions except west and, likewise, 10 miles in three directions from Buffalo, 
NY. This 545-square-mile area is located on the northern border of the U.S. with Canada.  

Major land uses are typical for a major U.S. metropolitan area and include general industry, 
transportation (roads, airports, railroads), hospitals, educational institutions, religious institutions. 
Summary tables and maps of these major land uses are provided in Appendix A. 

The major metropolitan areas in the test area include Niagara Falls in Niagara County and Buffalo 
in Erie County. Buffalo serves as the county seat and is the second largest city in the state (NYS, 
2022b). Outside of these cities, land use is primarily rural, agricultural, and residential (MRLC, 
2022). 

Two federally-recognized tribes have reservations in the test area (BIA, 2016). The Tonawanda 
Band of Seneca tribal trust lands span portions of both Niagara and Erie counties (NYS, 2022b) 
and the Tuscarora Nation tribal trust land is in Niagara County (NYS, 2022c).  
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The Niagara Falls Air Reserve Station is the only federal land within Niagara County. There are 
no federal lands in Erie County.  

The test area includes the Theodore Roosevelt Inaugural National Historic Site in Buffalo, NY 
(NPS, 2022). No other National Park Service (NPS) listed sites or parks are present in this test area 
(NPS, 2022).  

The test area contains two National Heritage Areas. National Heritage Areas are designated by 
Congress and administered by the NPS. The Niagara Falls National Heritage Area extends from 
the western boundary of Wheatfield, NY, to the mouth of the Niagara River on Lake Ontario, 
including the communities of Niagara Falls, Youngstown, and Lewiston. The Niagara Falls 
National Heritage Area has natural, cultural, and historic resources that combine to form a 
cohesive, nationally important landscape (NPS, 2019). Additionally, the Erie Canalway National 
Heritage Corridor is present in the southeastern portion of the test area (NPS, 2019b). Land use in 
these large Natural Heritage Areas includes natural features, but also highly urbanized 
development (MRLC, 2022). Other culturally significant properties listed on the National Register 
of Historic Places (NRHP) are present in the test area and are described under Cultural Resources 
in Section 3.6. 

The NY State Office of Parks, Recreation and Historic Preservation manages state parks in NY. 
The NY State Parks, Recreation and Historic site system is divided into eleven regions (NYS 
OPRHP, 2022a). The Niagara region encompasses Niagara and Erie counties. The following state 
parks are near the eastern bank of the Niagara River and within the test area. 

1. Artpark State Park (Earl W. Brydges) 
2. Beaver Island State Park 
3. Big Six Mile Creek Marina 
4. Buckhorn Island State Park 
5. Buffalo Harbor State Park 
6. DeVeaux Woods State Park 
7. Devil's Hole State Park 
8. Evangola State Park 
9. Fort Niagara State Park 

10. Four Mile Creek State Park 
11. Golden Hill State Park 
12. Joseph Davis State Park 
13. Knox Farm State Park 
14. Niagara Falls State Park 
15. Reservoir State Park 
16. Whirlpool State Park 
17. Woodlawn Beach State Park

 
There are no critical habitats or wild & scenic rivers in the test area (NWSRS, 2022). 

3.1.2 Greater Philadelphia area 
The Greater Philadelphia, PA, test area is centered in Montgomery County, PA. The 703-square-
mile test area covers five counties in PA: Chester, Delaware, Montgomery, Philadelphia, and 
Bucks County. Additionally, approximately 20 square miles of the southeastern test area extends 
east across the Delaware River into Camden County, NJ. 

Major land uses are typical for a major U.S. metropolitan area and include general industry, 
transportation (roads, airports, railroads), hospitals, educational institutions, and religious 
institutions. Summary tables and maps of these major land uses are provided in Appendix B. 

The major metropolitan areas within the test area include two major metropolitan areas in PA 
(Philadelphia, King of Prussia) and Camden, NJ. Outside of these cities, land use is heavily 
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suburban, serving primarily as a suburb of greater Philadelphia (MRLC, 2022). There are few rural 
and agricultural areas in the western portion of the test area. The Schuylkill River passes through 
the central portion of the area, while the Delaware River passes through the southeastern boundary.  

There are no tribal trust lands in the test area (BIA, 2016). 

Federal lands include the Valley Forge National Historic Park in Valley Forge, PA, and the Naval 
Air Station Joint Reserve Base Willow Grove in Horsham Township, Montgomery County, PA. 
The John Heinz National Wildlife Refuge at Tinicum, a 1,010.25-acre National Wildlife Refuge 
managed by the U.S. Fish and Wildlife Service (USFWS), is near the Philadelphia International 
Airport and the southeastern boundary of the test area.  

The northern portion of the test area is within the Schuylkill River Greenways National Heritage 
Area, which Congress recognized in 2000 for the culture and history of the Schuylkill River 
watershed and the role that its people, places, and events played in the American, Industrial, and 
Environmental Revolutions (SRGA, 2022). The boundaries cover the Schuylkill River watershed 
in Schuylkill, Berks, Chester, Montgomery, and Philadelphia counties. 

The test area includes the 3,500-acre Valley Forge National Historic Park in King of Prussia, PA, 
and the Independence National Historical Park, a 55-acre, federally-protected historic district in 
Philadelphia, PA. Independence Hall is also considered a United Nations Educational, Scientific 
and Cultural Organization (UNESCO) World Heritage site (UNESCO, 2022). The Washington-
Rochambeau Revolutionary Trail passes through the southeastern portion of the test area (NPS, 
2019-WashRO). Other culturally significant properties present in the test area are described under 
the Cultural Resources heading in Section 3.6. 

The test area includes four state parks managed by the PA Department of Conservation and Natural 
Resources (PADCNR, 2022b). Ridley Creek Park encompasses more than 2,606 acres in Newton 
Square, PA. Fort Washington State Park consists of 493 acres in Fort Washington, PA. Norristown 
Farm Park consists of a 690-acre working farm in Norristown, PA. Evansburg State Park is a 
3,349-acre park in Collegeville, PA. 

There are no critical habitats or wild & scenic rivers in the test area (NWSRS, 2022). 

3.1.3 Northeastern WV 
The Northeastern WV test area is in Jefferson County, WV. This test area is in the Great 
Appalachian Valley in the eastern panhandle of WV. Just over half of the 113-square mile test area 
is in Jefferson County, WV, while the remaining southwestern portion extends into Clarke County, 
VA, and extends into Berkeley County, WV, and Frederick County, VA. 

Major land uses are predominantly rural and agricultural (MRLC, 2022). Land uses in this area 
also include transportation (roads, railroads), educational institutions, and religious institutions 
(USEPA, 2022). Summary tables and maps of these major land uses are provided in Appendix C. 

The nearest cities include Winchester, VA, and Martinsburg, WV. There are no major metropolitan 
areas, airports, hospitals, federal lands, tribal trust lands, state parks, critical habitats or wild & 
scenic rivers in the test area (USEPA, 2022). 
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Culturally significant properties present in the test area are described under the Cultural Resources 
heading in Section 3.6. 

Rail lines crossing through the test area are operated by CSX and Norfolk Southern (VDOT, 2019). 

3.1.4 National Capital Region, Greater Washington, D.C. 
The NCR, Greater Washington, D.C., test area covers a 275-square-mile area that is bounded by 
Interstate (I)-495 to the north, west, and south, and I-95 to the east. The test area includes all of 
Washington, D.C.; portions of Fairfax and Arlington counties, VA; Falls Church, VA; and 
Montgomery and Prince George’s counties, MD. 

Major land uses are typical for a major U.S. metropolitan area and include general industry, 
military installations, transportation (roads, airports, railroads), hospitals, educational institutions, 
religious institutions, and major suburban communities. The test area is dominated by high and 
medium intensity development (MRLC, 2022). Summary tables and maps of these major land uses 
are provided in Appendix D. 

The test area encompasses the Nation’s capital. As a result, major land uses within the test area 
include those for the federal government, 25 National Parks (NPS, 2022), and over 230 memorials 
and museums in the city and surrounding environs (NCPC, 2016). The federal government is the 
single largest owner and occupant of real property in the region. Within Washington, D.C., national 
parks, military property, and other land controlled by the federal government totals approximately 
18-square miles, or 29% of the city's total land area.  

Land use in D.C. is dictated by the NCR Comprehensive Plan Section 4(a) of the National Capital 
Planning Act of 1952 requires that NCPC prepare and adopt a “comprehensive, consistent, and 
coordinated plan for the national capital.” The Comprehensive Plan's Federal Elements are the 
blueprint for the long-term development of the national capital and are the decision-making 
framework for Commission actions on plans, proposals, and policies submitted for its review. The 
Federal Elements are shaped by three guiding principles: accommodate federal and national capital 
activities; reinforce smart growth and sustainable development planning principles; and support 
local and regional planning and development.  

The General Services Administration (GSA) NCR Region manages approximately 95.6 million 
rentable square feet of space in 190 federally-owned buildings, including 70 historic buildings 
(seven are national landmarks), and 500 leased buildings. Additionally, in 2014, the U.S. 
Department of Defense controlled approximately 75-million square feet in more than 3,204 
buildings in the NCR (NCPC, 2016).  

Open space and parkland are important resources for residents, visitors, and workers as the region 
continues to experience growth. These federal open spaces are significant settings for important 
monuments, grand public promenades, major federal buildings, public open spaces, and quiet 
gatherings. Other culturally-significant properties present in the test area are described under the 
Cultural Resources heading in Section 3.6. 

The major highways intersecting this area include the Baltimore-Washington Parkway, the George 
Washington Memorial Parkway, Route 66, I-295, I-395, and I-695, with the 64-mile I-495 beltway 
circumscribing the test area border. The Potomac and Anacostia are the two major rivers passing 
through the area.  
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Railroad corridors for Amtrak and national freight carrier CSX intersect the area from the north, 
southwest, and east (VDOT, 2019). 

Airports within the area include the Ronald Reagan Washington National Airport, the South 
Capitol Street heliport, the College Park airport, and Bolling Air Force Base (USEPA, 2022). Joint 
Base Anacostia Bolling also has takeoff and landing space for military aircraft. 

National parks within the test area include East and West Potomac Parks, Fort Dupont Park, 
Anacostia Park, Greenbelt Park, Rock Creek Park, National Capital Parks East, Arlington National 
Cemetery, National Cathedral, the National Mall, and Memorial Parks (NPS, 2022).  

There are no state parks managed by the Maryland Department of Natural Resources within the 
test area (MD DNR, 2022). Likewise, there are no state parks managed by the Virginia Department 
of Conservation and Recreation within the test area (VDCR, 2022). The six-acre Cabin John Local 
Park in Cabin John, Montgomery County, MD, is managed by the Maryland-National Capital Park 
and Planning Commission (M-NCPPC, 2022).  

There are no tribal trust lands within this area (BIA, 2016). There are no critical habitats or wild 
& scenic rivers in this area (NWSRS, 2022).  

3.1.5 Richmond, VA 
The Richmond, VA, test area is in Richmond County, VA and covers an approximately 314-square 
mile area in portions of Chesterfield, Goochland, Henrico, and Hanover counties, VA.  

Major land uses are typical for a major U.S. metropolitan area and include general industry, 
transportation (roads, airports, railroads), hospitals, educational institutions, religious institutions.  
The test area is dominated by high and medium intensity development and few agricultural lands 
(MRLC, 2022). Summary tables and maps of these major land uses are provided in Appendix E. 

The major metropolitan area includes the city of Richmond and major suburbs in Mechanicsville, 
Glen Allen, Highland Springs, Sandston, and Bellwood. The James River enters the test area from 
the west, turns south near the city of Richmond, and exits through the southern boundary of the 
area. The Chickahominy River enters the test area from the north, then flows northeast where it 
exits the eastern boundary of the test area. 

There are no tribal trust lands within the area (BIA, 2016). 

Federal lands within this test area include the Richmond National Battlefield Park and the Army’s 
Defense Supply Center (USEPA, 2022).  

The NPS-managed sites include the Richmond National Battlefield Park, the Captain Jon Smith 
Chesapeake National Historic Trail, the Maggie L Walker National Historic Site, the 
Chickahominy Bluff, and the Richmond National Battlefield Parks (NPS, 2022-VA). Other 
culturally significant properties present in the test area are described in under Cultural Resources 
in Section 3.6. 

The test area includes the Pocahontas State Park and the City of Richmond James River Park 
System (VDCR, 2022). 
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The area includes the Richmond International Airport (USEPA, 2022). Amtrak, as well as freight 
railroad lines, cross the test area from all cardinal directions and intersect near Richmond; freight 
lines are owned and/or operated by CSX Corporation and Norfolk Southern (ACWR, 2022) 
(VDOT, 2019). 

There are no critical habitats or wild & scenic rivers in the test area (NWSRS, 2022). 

3.2 VISUAL AESTHETICS 
Visual aesthetics, or viewsheds, can be defined as the visible areas, points, or objects in a 
landscape, as seen from certain viewing locations at a specific point in time (Sheppard, 2004).  

For this EA, the visual aesthetics within a test area vary widely and are influenced by the land uses 
present. Additionally, because testing would occur at different locations and times within a given 
test area, the visual receptors of C-UAS activities within those areas would also vary. This section 
describes how major land uses (described in Section 3.1) at a broad scale influence the viewshed 
within each test area. This section also identifies the sensitive receptors—that is, the viewers who 
would most likely be impacted by a short- or long-term change in the viewshed. Further discussion 
and analysis on visual aesthetics can be found in Section 4.1. 

3.2.1 Niagara Falls and Buffalo, NY 
The visual aesthetics in the test area geographies are dominated by land uses including cities, 
residential areas, rural areas, national and state parks, tribal trust lands, supporting infrastructure 
including roads, rail lines, and airports, and undeveloped land that may include forests and open 
space. These different landscape features are concentrated in distinct areas, such that the viewshed 
is dominated by that one landscape feature. 

Federal, state, local parks, Natural Heritage Areas, properties listed in the NRHP (see Section 3.6), 
and areas with other natural or scenic features may have many sensitive receptors who may be 
visitors, workers, and/or residents living adjacent to those areas. For example, the Niagara Falls 
National Heritage Area has over eight million visitors annually (NPS, 2019). Additionally, the 
Tuscarora Nation and the Tonawanda Band of Seneca have tribal trust lands with sensitive 
receptors which may include Native Americans and non-Native Americans who are residents, 
workers, or visitors of these sovereign nations. UNESCO identified features within Niagara Falls, 
NY, as world heritage sites. 

Additionally, the U.S. Department of Transportation (DOT) has designated portions of roadways 
located along the northern and western borders of the test area as National Scenic Byways within 
the Chautauqua/Niagara Section of the Great Lakes Seaway Trail (USFHA, 2022). This byway is 
also recognized as a state scenic byway. The primary receptors along this byway would be a 
combination of visitors to and residents of the local areas through which the byway extends. 

3.2.2 Greater Philadelphia area 
The visual aesthetics in this test area are dominated by land uses including cities, large suburban 
areas, national and state parks, supporting infrastructure including roads, rail lines, and airports, 
and undeveloped land that may include forests and open space. These different landscape features 
are concentrated in distinct areas, such that the viewshed is dominated by that one landscape 
feature. 
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Federal, state, local parks, properties listed in the NRHP (see Section 3.6), and areas with other 
natural or scenic features are likely to have a large number of sensitive receptors who may be 
visitors, workers, and residents living adjacent to those areas. For example, the Valley Forge 
National Historical Park is visited by approximately two million people annually (NPS, 2021) and 
the Independence National Historic Park is visited by approximately one million people annually 
(NPS, 2022). 

Additionally, the U.S. DOT has designated portions of roadways passing through the test area as 
part of the Brandywine Valley Scenic Byway, a 37.3-mile National Scenic Byway that is at the 
juncture of Delaware and Pennsylvania (USFHA, 2022). There are also five recognized state 
scenic byways in the test area. The primary receptors along these byways would be a combination 
of visitors to and residents of the local areas through which the byways extend. 

3.2.3 Northeastern WV 
The visual aesthetics in the test area are dominated by land uses that are primarily limited to rural, 
agricultural, and undeveloped land that may include forests and open space. Visual aesthetics in 
the few suburban developed areas would be influenced by common features including commercial 
and residential buildings and roadways. 

The test area does not include parks. However, U.S. DOT has designated portions of roadways 
passing through the central portion of the test area as part of the Washington Heritage Trail, a 136-
mile National Scenic Byway that circles through West Virginia’s eastern panhandle (USFHA, 
2022). The primary receptors along this byway would be a combination of visitors to and residents 
of the local areas through which the byway extends. 

3.2.4 National Capital Region, Greater Washington, D.C. 
The visual aesthetics in the test area are dominated by land uses including the hundreds of federal 
buildings, national monuments and parks that make up the Nation’s capital, as well as other highly 
developed urban areas throughout the greater Washington, D.C., area all of which abide by the 
L’Enfant Plan for the city. City Planning, Viewsheds and the L’Enfant Plan are reviewed by the 
NCPC and Commission of Fine Arts. The visual aesthetics are also influenced by the supporting 
infrastructure including roads, rail lines, and airports. The viewsheds of the many national 
monuments and parks have been designed to limit the influence of the surrounding developed areas 
(NPS, 2018). Outside of these NPS-managed areas, the viewshed would be most influenced by the 
dominant highly developed urban land uses and landscape features. 

Federal, state, local parks, Natural Heritage Areas, properties listed in the NRHP (see Section 3.6), 
and areas with other natural or scenic features are likely to have a large number of sensitive 
receptors who may be visitors, workers, and residents living adjacent to those areas. For example, 
the National Mall and Memorial Parks has over 25 million visitors annually (NPS, 2022-facts). 

There are no National Heritage Areas in the test area. However, D.C. is home to one National 
Scenic Byway and three District Byways (USFHA, 2022). The George Washington Memorial 
Parkway runs through the greater Washington, D.C., area. As a landscaped, commemorative road, 
the George Washington Memorial Parkway is dotted with memorials and places with nationally 
significant history (NPS, 2022). The primary receptors along this byway would be a combination 
of visitors to and residents of the local areas through which the Parkway extends. 
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3.2.5 Richmond, VA 
The visual aesthetics in the test area are dominated by land uses including the highly urbanized 
developments throughout the City of Richmond and in the surrounding suburban areas, as well as 
supporting infrastructure including roads, rail lines, and airports. This test area has few 
undeveloped forest or open space areas. These different landscape features are concentrated in 
distinct areas, such that the viewshed would be dominated by that one landscape feature. 

Parks and properties listed in the NRHP (see Section 3.6), and areas with unique natural or scenic 
features are likely to have a large number of sensitive receptors who may be visitors, workers, and 
residents living adjacent to those areas. For example, the Richmond National Battlefield Park has 
approximately 100,000 visitors annually (NPS, 2016). 

There are no National Heritage Areas or National Scenic Byways in the test area. The 52-mile 
Virginia Capital Trail is shared-use and runs from Richmond to Jamestown along scenic and 
historic Route 5 (DCR, 2022). The primary receptors along this trail would be a combination of 
visitors to and residents of the local areas through which the trail extends. 

3.3 AIR QUALITY AND CLIMATE CHANGE 
The U.S. Environmental Protection Agency (USEPA) established National Ambient Air Quality 
Standards (NAAQS) for specific pollutants determined to be of concern with respect to the health 
and welfare of the public. Ambient air quality standards are classified as either "primary" or 
"secondary."  The major pollutants of concern, or criteria pollutants, are carbon monoxide (CO), 
sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), particulate matter less than 10 microns 
(PM10), particulate matter less than 2.5 microns (PM2.5), and lead (Pb). NAAQS represent the 
maximum levels of background pollution that are considered safe, with an adequate margin of 
safety, to protect the public health and welfare.  

Areas that do not meet these NAAQS standards are called non-attainment areas; areas that meet 
both primary and secondary standards are known as attainment areas. The Federal Conformity 
Final Rule (40 CFR Parts 51 and 93) specifies criteria and requirements for conformity 
determinations of federal projects. The Federal Conformity Rule was first promulgated in 1993 by 
the USEPA, following the passage of Amendments to the Clean Air Act in 1990. The rule 
mandates that a conformity analysis be performed when a federal action generates air pollutants 
in a region that has been designated a non-attainment or maintenance area for one or more 
NAAQS.  

Table 3. Attainment Status by Location  

Location Status  

Niagara/Buffalo, NY  
Erie County   full attainment 
Niagara County  full attainment 

Greater Philadelphia, PA  
Bucks County, PA  marginal for 8-hour ozone (2008 and 2015) 

 moderate for PM2.5 (2006) 
Chester County, PA  marginal for 8-hour ozone (2008 and 2015) 

 moderate for PM2.5 (2006) 
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Location Status  

Delaware County, PA  marginal for 8-hour ozone (2008 and 2015) 
 moderate for PM2.5 (2006 and 2012) 

Montgomery County, PA  marginal for 8-hour ozone (2008 and 2015) 
 moderate for PM2.5 (2006) 

Philadelphia County, PA  marginal for 8-hour ozone (2008 and 2015) 
 moderate for carbon monoxide (1971) (for the portion that includes 

Camden, NJ) 
 moderate for PM2.5 (2006) 

Camden County, NJ  marginal for 8-hour ozone (2008 and 2015) 
 moderate for carbon monoxide (1971) (for the portion that includes 

Philadelphia, PA) 
 Former Subpart I for PM2.5 (2006) 

Gloucester County, 
Delaware 

 full attainment 

Northeastern WV  
Berkeley County, WV  full attainment 
Jefferson County, WV  full attainment 
Clarke County, VA  full attainment 
Frederick County, VA  full attainment 
NCR, Greater Washington, D.C.  
District of Columbia  marginal 8-hour ozone (2015) 
Prince George's County, MD  marginal 8-hour Ozone (2015)      
Montgomery County, MD  marginal 8-hour Ozone (2015)    
Alexandria County, VA  marginal 8-hour Ozone (2015)    
Falls Church (city), VA  marginal 8-hour Ozone (2015)    
Fairfax County and City, 
VA 

 marginal 8-hour Ozone (2015)    

Arlington County, VA  marginal 8-hour Ozone (2015)    
Richmond, VA  
Richmond County  full attainment 
Chesterfield County  full attainment 
Goochland County  full attainment 
Henrico County  full attainment 
Hanover County  full attainment 

 
Greenhouse gases (GHG) are gases that trap heat in the atmosphere. An accumulation of GHGs 
has been shown to contribute to global warming which results in climate change. GHGs include 
carbon dioxide, methane, nitrous oxide, ozone, hydrocarbons, and chlorofluorocarbons. The global 
warming potential of a particular gas provides a relative basis for calculating the amount of carbon 
dioxide equivalent to the emissions of that gas. Carbon dioxide has a global warming potential of 
one and is, therefore, the standard by which all other GHGs are measured.  

Impacts to air quality and climate change were evaluated with respect to the extent, setting, and 
intensity of the impact in relation to relevant statutes, regulations, guidance, and scientific data. 
Significant impacts would occur if there is a change in the attainment status with the NAAQS; or 
if emissions exceed regulatory thresholds. The C-UAS testing technologies would be powered 
either with small commercial batteries that do not generate emissions of criteria pollutants or small 
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gasoline-powered portable generators (under 20 horsepower). Emissions of criteria pollutants from 
the temporary use of small portable gasoline-fueled generators would be below federal or state air 
quality standards. The sUAS proposed for use are powered by small onboard batteries and would 
not result in air emissions during flight. 

Potential GHG emissions would be limited to motor vehicles traveling to and from project sites; 
however, these would be temporary, minimal, and typical of other roadway emissions in the 
surrounding area. Based on the absence of significant emission sources, de minimus effects are 
anticipated and therefore a non-conformity review is not required. Therefore, the air and climate 
change impacts are not further analyzed in this EA. Under the No Action Alternative, the proposed 
project would not proceed; therefore, there would be no significant direct or indirect impacts on 
air quality or climate change.    

3.4 NOISE 
Sound is measured in decibels (dB). The National Institute for Occupational Safety and Health 
(NIOSH) recommends that individuals working in an environment of 85 A-weighted decibels 
(dBA) or louder for an eight-hour workday limit their exposure to this noise level and wear 
protective earwear to help manage and prevent hearing loss due to noise exposure.  

Further, because noise is more objectionable at certain times, Day-Night Average Sound Levels 
(Ldn) have been developed. Ldn is a 24-hour average sound level recommendation. This measure 
is used to determine acceptable noise levels that are standardized by the USEPA. 

Table 4. Sound Levels from Common Sources and Effects 

Sound Level (dBA) Source Effect 
140 Jet engine Painful 
130 Near air-raid siren Painful 
120 Jet plane takeoff, siren Painful 
110 Chain saw, Thunder, Garbage Truck Extremely Loud 
100 Hand drill Extremely Loud 
90 Subway, passing motorcycle Extremely Loud 
85 Backhoe, Paver Very Loud 

80 Blow-dryer, kitchen blender, food processor, cement 
mixer, power saw Very Loud 

70 Busy traffic, vacuum cleaner, alarm clock Loud 
60 Typical conversation, dishwasher, clothes dryer Moderate 
50 Moderate rainfall Moderate 
40 Quiet room Moderate 
30 Whisper, quiet library Faint 

 
Ambient background noise in metropolitan, urbanized areas typically varies from 60 to 70 dBA 
and can be as high as 80 dBA or greater; quiet suburban neighborhoods experience ambient noise 
levels of approximately 45-50 dBA, decreasing to 25-30 dBA at night (USEPA, 1982). In 
wilderness areas, the outdoor level noise level may occur as low as 30-40 dBA. 

https://www.noisequest.psu.edu/communitytools-glossary.html#backgroundnoise
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Many states and municipalities have promulgated ordinances designed to limit obtrusive and 
unwanted noises. Most ordinances have similar requirements that establish maximum prolonged 
sound levels that should not be exceeded at residential and commercial properties during day and 
nighttime periods (NPC, 2022). 

Thus, the existing noise levels described for highly developed urban, suburban, and rural areas 
would be similar where these land uses occur in each of the five test areas. 

Human perception of noise depends on several factors, including overall level, number of events, 
the extent of audibility above the background ambient noise level, and frequency content. None of 
the C-UAS technologies to be tested in the Proposed Action generate noise. Motor vehicles used 
to transport C-UAS equipment would be standard commercial pickup trucks, with sound levels 
like other motor vehicles traveling within the test areas.  

The noise generated by sUAS has high frequency content which can be described as a lawnmower-
type pitch and typically measures under 80 dbA (NASA 2016). Significant noise impacts would 
occur if generated noise is permanently intrusive to nearby sensitive receptors; if it exceeds 
applicable noise limit thresholds; or if it causes harm or injury to people or communities. Use of 
sUAS under the Proposed Action would temporarily (both in frequency and duration) generate 
noise during flight operations, which could be bothersome or intrusive to nearby communities. 
However, sUAS noise is not anticipated to exceed NIOSH limits or federal, state, or local noise 
ordinances or policies. A discussion follows on noise level acceptance criteria for each testing 
area. However, given the temporary nature of the Proposed Action, no significant direct or indirect 
noise impacts are anticipated and are therefore not analyzed further within this EA. Under the No 
Action Alternative, the proposed project would not proceed; therefore, there would be no 
significant noise impacts.   

3.4.1 Niagara Falls and Buffalo, NY 
The soundscape in this urbanized, developed area would be influenced by near constant 
commercial and personal vehicle traffic, industrial/commercial activities, commercial and military 
aircraft, and railroad transport.  

The test area includes dozens of medical, educational, and religious institutions. Tables and maps 
of these locations are presented in Appendix A. 

New York does not have regulations that set community noise exposure criteria. There are state 
statutes and policies for limiting noises from vehicles, setting unacceptable noise levels at between 
72 dBA and 90 dBA, and a nuisance as that above 90 dBA (NYS, 2022-noise). Municipal noise 
ordinances are in place in the cities of Niagara Falls and Buffalo. Additionally, the NPS has noise 
management policies that apply to activities occurring at NPS-managed properties (NPS, 2006-
noise policy). Sound levels from Niagara Falls, within the Niagara Falls National Heritage Area, 
have also been reported at a near constant 95 dBA. 

3.4.2 Greater Philadelphia area  
The soundscape in this highly urbanized, developed area would be influenced by near constant 
commercial and personal vehicle traffic, industrial/commercial activities, commercial aircraft, and 
railroad transport.  
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The test area includes medical, educational, and religious institutions consistent with an urban, 
developed area. Tables and maps of these locations are presented in Appendix B. 

Pennsylvania does not have regulations that set community noise exposure criteria. Municipal 
noise ordinances are in place throughout the test area. Additionally, the NPS noise management 
policies apply to activities occurring at NPS-managed properties (NPS, 2006-noise policy). 

3.4.3 Northeastern WV 
The soundscape in this rural and agricultural area would be influenced by vehicle traffic and 
railroad transport. 

The test area includes educational and religious institutions consistent with a rural and agricultural 
area. Tables and maps of these locations are presented in Appendix C. 

The State of West Virginia does not have regulations that set community noise exposure criteria. 
Municipal noise ordinances at in place in Jefferson County, WV, Clarke County, VA, and other 
towns throughout the test area. 

3.4.4 National Capital Region, Greater Washington, D.C. 
The soundscape in this highly urbanized, developed area would be influenced by near constant 
commercial and personal vehicle traffic, industrial/commercial activities, commercial and military 
aircraft, and railroad transport.  

The test area includes medical, educational, and religious institutions consistent with an urban, 
developed area. Tables and maps of these locations are presented in Appendix D. 

Noise ordinances have been established by Washington, D.C., and all the surrounding cities. 
Additionally, as previously described, the NPS has noise management policies that apply to 
activities occurring at NPS-managed properties (NPS, 2006-noise policy). 

3.4.5 Richmond, VA 
The soundscape in this highly urbanized, developed area would be influenced by near constant 
commercial and personal vehicle traffic, industrial/commercial activities, commercial and military 
aircraft, and railroad transport.  

The test area includes medical, educational, and religious institutions consistent with an urban, 
developed area. Tables and maps of these locations are presented in Appendix E.  

Municipal noise ordinances are in place throughout the test area. Additionally, the NPS has noise 
management policies that apply to activities occurring at NPS-managed properties (NPS, 2006-
noise policy). 
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3.5 GEOLOGY, TOPOGRAPHY, AND SOILS 
Geology is the study of the Earth’s composition and provides information on the structure and 
configuration of surface and subsurface features. Topography and physiography pertain to the 
general shape and arrangement of a land surface, including its height and the position of its natural 
features and human-made alterations of landforms. Soils are the unconsolidated materials 
overlying bedrock or other parent material.  

Significant impacts on geography, topography, and soils would occur if the proposed activity 
exposed people or structures to seismic, landside, erosion, or subsidence hazards. The Proposed 
Action does not include any ground disturbance, land alternations, construction activities, or 
disturbance of soils. As such, there would be no significant direct or indirect impact on this 
resource, and it is dismissed from further analysis within this EA. Under the No Action Alternative, 
the proposed project would not proceed; therefore, there would be no significant direct or indirect 
impacts to geology, topography, and soils.   

3.5.1 Niagara Falls and Buffalo, NY 
The Niagara Region is located on the Canadian Shield which runs approximately 100 miles north 
of Toronto, Ontario to the southern Allegheny Plateau (USGS, 1913). The Niagara land mass 
extends 62 miles east and west from the Niagara River. This plain is a small part of the Great Lakes 
lowlands in which Lake Superior, Lake Michigan, Lake Huron, Lake Erie, and Lake Ontario lie. 

The topography of the Niagara Region is characterized by the three plains which comprise the 
region - Erie, Huron, and Ontario - which form descending steps northward to Lake Ontario (Reck, 
1952). The Erie and Huron plains are separated by the Onondaga escarpment, and the Huron and 
Ontario plains by the Niagara escarpment. The Niagara escarpment, which lies north of Niagara 
Falls, rises abruptly 200 ft above the Ontario plain. The Ontario plain drains northward to Lake 
Ontario and is nearly level in most areas. The Huron plain lies about 600 ft above mean sea level. 
Although nearly level, this plain dips southward to the Onondaga escarpment.  

A topographic feature called the Beach Ridge runs diagonally across Niagara County, representing 
the glacial lake shore which developed during many years of wave action and erosion and formed 
soils such as Alton and Blasdell. Erosion and sedimentation have continued since the ice retreated 
some 10,000 years ago, forming steep, fan- shaped alluvial deposits of Farnham and Chenango 
soils at the mouths of streams. Other deposits parallel major streams in the valleys forming more 
recent alluvium such as Hamlin and Tioga (USDA, Soil Conservation Service, 1978). 

Elevations in Erie County range from a low of 569 feet above mean sea level (msl) at the Lake 
Erie shoreline to a high of 1,935 feet above msl approximately six miles northeast of Springville. 
This is relatively high country for NY where very few areas reach an elevation of 2,000 feet. On 
the Erie-Ontario Plain, elevation ranges from 700 to 1,000 feet. On the Allegheny Plateau, 
elevation rises rapidly to 1,300 to 1,500 feet and then slowly to 1,900 feet or more in the 
southeastern corner of the county (USDA, Soil Conservation Service, 1978). 

The soils in this region are predominantly of the types formed in glacial tills or outwashes and 
those formed by lake or beach deposits. Many of the soils in Niagara and Erie counties are suited 
to a wide variety of farm and nonfarm uses. The main exceptions are the organic soils, very wet 
soils, shallow soils, and steep soils (USDA, Soil Conservation Service, 1978).  
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3.5.2 Greater Philadelphia area 
The test area is located between the Atlantic Coastal Plain and the Piedmont. The Atlantic Coastal 
Plain Province runs across the southeastern corner of the state, a low, flat area that falls to sea level 
where it meets the Delaware River. The eastern border of the Piedmont Province is the fall line, 
where resistant volcanic rock gives way to the sands and clays of the Coastal Plain. To the west, 
the Piedmont ends with the edge of the higher and more rugged Blue Ridge and Ridge and Valley 
regions of the Appalachian Mountains.  

The Mid-Atlantic Piedmont is arbitrarily separated from the Southern Piedmont at the North 
Carolina-Virginia line, and extends north through VA, MD, and PA before terminating in northern 
NJ. The rolling topography of the Piedmont formerly supported an extensive hardwood forest, 
with an oak-hickory type predominant in southern portions and Appalachian oak to the north. 
Large areas in the VA portion were dominated by Loblolly-shortleaf pine or pine-oak forests. 
Today, approximately 45% of the physiographic area is forested, and about an equal portion is in 
agricultural production. 

Montgomery County is predominantly an undulating plain with scattered low hills and ridges. The 
county is drained by the Schuylkill River and by a number of smaller streams and their tributaries.  

This region is comprised of dozens of different soil types of the glacial till variety which are 
moderately deep or deep and are gently sloping with natural fertility and moderately slow internal 
drainage. This region was formerly important for agriculture but rapidly expanded into industrial 
development and residential communities, leading to many problems relating to the use of the soils 
(USDA Soil Conservation Service, 1967). Predominant soil types include Duffield, Howell, 
Beltsville, Glenelg, Chester, Manor, Glenville, Codorus, Hatboro, Lansville, and Penn.  

3.5.3 Northeastern WV 
This test area is comprised of a series of broad, low valleys with intervening steep mountain ridges, 
extending across the area in a general northeast-southwest direction. The valleys range from about 
500 to 800 feet above sea level, and the mountains rise 1,000 to 1,500 feet above the general level 
of the valleys. The streams have cut to depths of approximately 100 feet below the general level 
of the broad limestone valley in the eastern part of the area, and to about 200 feet below the level 
of the shale valleys of the western part. The general slope of the valleys is toward the northeast, 
and the general elevation of the valleys and mountains of the western part is higher than in the 
eastern part of the area. The area is drained mainly by the Potomac River and its tributaries, 
including the Shenandoah River (USDA Bureau of Soils, 1918). 

The soils of Jefferson County predominantly belong to the Limestone Valley province and the 
River Flood Plains province (USDA Bureau of Soils, 1918). The soils of the Limestone Valley 
province are composed of the insoluble or less soluble residue of the limestone formations after 
the calcium and magnesium carbonates have been dissolved and removed through water action. 
The five series of these soils derived from limestone are the Decatur, Hagerstown, Frederick, 
Frankstown, and Colbert. The soils of the River Flood Plains are divided into old alluvial and 
recent alluvial and classified by the Elk, Holston, Pope, Moshannon, and Huntington series.  

3.5.4 National Capital Region, Greater Washington, D.C. 
The topography of the test area is relatively flat and similar to the physical geography of the 
surrounding area. However, Washington, D.C., is situated in a topographic depression. The bottom 
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of the depression, where the White House and Capital are located, is in the floodplain of the 
junction of the Anacostia and Potomac Rivers. Extending out from the floodplain are a series of 
rising river terraces. These high ridges nearly surround the city. The highest of these terraces is 
200 feet above sea level and is fronted by an escarpment that is very prominent along the east side 
of the Anacostia River. Steep-sided ravines and small streams cut through the upper terrace east 
of the Anacostia River at frequent intervals. Examples of these stream valleys can be found at Forts 
Dupont and Stanton. 

The highest point in Washington, D.C., is 410 feet above sea level at Reno Reservoir in 
Tenleytown. The lowest point is sea level, which occurs along all of the Anacostia shore and all 
of the Potomac shore except the uppermost 100 meters (the Little Falls-Chain Bridge area). Some 
areas, especially around the National Mall and parts of Foggy Bottom, were historically marshes 
or parts of the river that have been filled. 

Most of the soils in the NCR, Greater Washington, D.C., area have been altered by urbanization 
and other activities of man. Approximately 81% of the area has been disturbed during urbanization 
or other related activities, and about 14% of this is soils made from various kinds of fill material. 
Approximately 19% of the area is relatively undisturbed. These relatively undisturbed soils are 
mostly in parks. Predominant soil types include Christiana, Sunnyside, Sassafras, and Chillum 
(USDA Soil Conservation Service, 1975). 

3.5.5 Richmond, VA 
The City of Richmond, VA, is located at the head of the navigable part of the James River between 
VA's coastal plains and the Piedmont, beyond which are the Blue Ridge Mountains. Richmond is 
located on the fall line, with the western section on the Piedmont Plateau and the eastern section 
on the Atlantic Coastal Plain (USDA, 2009). 

The Piedmont is a rolling to locally hilly landscape that slopes gradually from a general elevation 
of approximately 1,000 feet near the Blue Ridge to approximately 160 feet at the Coastal Plain on 
its eastern border. Virginia’s Coastal Plain is a low-relief, terraced landscape that slopes gently 
toward the Atlantic Ocean. The Coastal Plain upland ranges in elevation from approximately 90 
to 170 feet above sea level. The Coastal Plain is underlain by a wedge of Cretaceous and Tertiary 
sediments that increases in thickness from a feather edge at the fall line to thousands of meters at 
the offshore edge of the North American continental shelf (VDCR, 2021). 

Soils in the region formed from a broad range of parent materials and, in most cases, developed 
under the influence of vegetation for thousands to millions of years. The soils are dominantly well 
drained and sandy or loamy throughout. Soils of the Coastal Plain tend to be sandy, although 
deposits of terrace gravels, marine clays, silt, and fossiliferous shells are extensive in places. The 
VA state soil is Pamunkey soil, which is very deep and well-drained and found primarily in the 
Piedmont and coastal plain Pamunkey soils are prime agriculture soils in Virginia. Extensive areas 
of Pamunkey soils have been mapped in Hanover, Chesterfield, New Kent, Charles City, Surry, 
Henrico, James City, York, and other Tidewater counties (VDACS, 2022). Other major soil types 
in the Richmond area include Rumford, Emporia, Suffolk, and Tetotum (USDA, 2009).  
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3.6 CULTURAL RESOURCES 
Cultural resources are defined as prehistoric and historic sites, structures, districts, artifacts, or any 
other physical evidence of human activity considered important to a culture, subculture, or 
community for traditional, religious, scientific, or any other reason. Cultural resources include, but 
are not limited to, buildings, structures, prehistoric and historic archaeological sites, Native 
American sacred sites, and cemeteries. 

The NHPA was enacted to prevent unnecessary harm to historic properties (16 U.S.C. Sections 
470 et seq.). It includes regulations that apply specifically to federal land-holding agencies (Section 
106 [36 CFR 800]), but also pertains to all projects funded, permitted, or approved by any federal 
agency that has the potential to affect cultural resources. Provisions of the NHPA establish a NRHP 
(the National Register is maintained by the NPS), the Advisory Council on Historic Preservation, 
State Historic Preservation Officers (SHPO), and federal grants-in-aid programs. The goal of the 
Section 106 process is to identify and avoid, minimize, or mitigate adverse effects on historic 
properties. The process has four basic steps: establish the undertaking, identify and evaluate 
historic properties, assess effects to historic properties, and resolve any adverse effects.  

To identify above-ground historic properties within each test area, a search was performed using 
the NPS NRHP database (NPS, 2022-cgris). Below ground historic properties of a sensitive nature 
are not publicly listed in the database. Properties listed in the NRHP possess historic significance 
and integrity and take the form of either a building, site, structure, object, or district. Additionally, 
a search was performed to identify federally-recognized tribes with interest in areas where tests 
are proposed (HUD, 2022). The following section summarizes the general types and numbers of 
historic properties and Tribes identified for each test area. Detailed figures and tables of known 
historic properties are provided in the separate appendices for each test area. Further discussion 
and analysis of cultural resources is discussed in Section 4.2. 

3.6.1 Niagara Falls and Buffalo, NY 
The test area contains 185 NRHP-listed properties (see Appendix A for a map of these properties). 
Niagara and Erie counties contain 53 historic districts. This test area also includes the Niagara 
National Heritage Area, which has significant historical associations with American Indians, early 
European exploration, the French and Indian War, the American Revolution, the War of 1812, and 
the Underground Railroad (NPS, 2019).  

Two federally-recognized tribes have reservations in the test area (BIA, 2016). The Tonawanda 
Band of Seneca has tribal lands that span portions of both Niagara and Erie counties (NYS, 2022b), 
while the Tuscarora Nation is located in Niagara County (NYS, 2022c). In addition to the 
Tonawanda Band of Seneca and Tuscarora Nation, federally-recognized tribes that may have an 
interest in activities in Niagara and Erie counties include the Seneca Nation of Indians and Seneca-
Cayuga Nation (HUD, 2022).  

Table 5. Federally-Recognized Tribes in Buffalo/Niagara Area 

Tribal name County Name 
Seneca Nation of Indians Erie, Niagara 
Seneca-Cayuga Nation Erie, Niagara 
Tonawanda Band of Seneca Erie, Niagara 
Tuscarora Nation Niagara 
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3.6.2 Greater Philadelphia area 
The test area contains 658 NRHP-listed properties (see Appendix B for a map of these properties). 
Chester, Delaware, Montgomery, Philadelphia, and Bucks counties in PA contain 253 historic 
districts, while Camden County, NJ contains two historic districts. 

There are no tribal trust lands in the test area, but three federally-recognized tribes with an interest 
in this area of PA include the Catawba Indian Nation, Delaware Nation, and the Delaware Tribe 
of Indians, while Tribes with an interest in the NJ project area include the Absentee-Shawnee Tribe 
of Indians of Oklahoma and the Shawnee Tribe (HUD, 2022). 

Table 6. Federally-Recognized Tribes in Greater Philadelphia Area 

Tribal name County Name 
Catawba Indian Nation Delaware, PA 

Delaware Nation, Oklahoma 
Bucks, Chester, Delaware, Montgomery, 
Philadelphia, PA and Camden, NJ 

Delaware Tribe of Indians 
Bucks, Chester, Delaware, Philadelphia, PA 
and Camden, NJ 

Absentee-Shawnee Tribe of Indians of Oklahoma Camden, NJ 
Shawnee Tribe Camden, NJ 

3.6.3 Northeastern WV 
The test area contains 14 NRHP-listed properties (see Appendix C for a map of these properties). 
Berkeley and Jefferson counties in WV contain 50 historic districts, while Clarke and Frederick 
counties in VA contain 20 historic districts. 

There are no tribal trust lands in the test area, but six federally-recognized tribes with an interest 
in this area include the Eastern Shawnee Tribe of Oklahoma; Tuscarora Nation; Catawba Indian 
Nation; Delaware Nation; and Monacan Indian Nation (HUD, 2022).  

Table 7. Federally-Recognized Tribes in Northeastern WV Area 

Tribal name County Name 
Eastern Shawnee Tribe of Oklahoma Jefferson, WV 
Tuscarora Nation Berkeley, WV 
Catawba Indian Nation Frederick, VA 
Delaware Nation, Oklahoma Clarke and Frederick, VA 
Eastern Shawnee Tribe of Oklahoma Clarke and Frederick, VA 
Monacan Indian Nation Clarke and Frederick, VA 

3.6.4 National Capital Region, Greater Washington, D.C. 
The test area contains 580 NRHP-listed properties (see Appendix D for a map of these properties). 
Additionally, Washington, D.C., includes 81 historic districts, while Montgomery County, MD, 
has 24, Prince George’s County, MD, has 25, Arlington, VA, has 30, Fairfax, VA, has 15, and 
Falls Church, VA, has 19 historic districts. 

There are no tribal trust lands in the test area, but seven federally-recognized tribes with an interest 
in this area include the Catawba Indian Nation; Cherokee Nation; Delaware Nation; Delaware 
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Tribe of Indians; Eastern Shawnee Tribe of Oklahoma; Pamunkey Indian Tribe; and Seneca-
Cayuga Nation (HUD, 2022).  

Table 8. Federally-Recognized Tribes in NCR, Greater Washington, D.C. Area 

Tribal name County Name 
Catawba Indian Nation Arlington and Fairfax, VA 
Cherokee Nation Washington, D.C. 

Delaware Nation, Oklahoma 
Montgomery and Prince George’s, MD 
Arlington, Fairfax, and Falls Church, VA 

Delaware Tribe of Indians Prince George’s, MD 

Eastern Shawnee Tribe of Oklahoma Montgomery, MD 

Pamunkey Indian Tribe 
Washington, D.C. 
Arlington and Fairfax, VA 

Seneca-Cayuga Nation Montgomery, MD 

3.6.5 Richmond, VA 
The test area contains 167 NRHP-listed properties (see Appendix E for a map and list of these 
properties). Additionally, there are seven historic districts in Chesterfield County, four in 
Goochland County, eight in Hanover County, and five historic districts in Henrico County, VA. 

There are no tribal trust lands in the test area, but seven federally-recognized tribes with an interest 
in this area include the Catawba Indian Nation; Chickahominy Indian Tribe; Chickahominy 
Indians – Eastern Division; Delaware Nation; Monacan Indian Nation; Pamunkey Indian Tribe; 
and Upper Mattaponi Tribe (HUD, 2022). 

Table 9. Federally-Recognized Tribes in Richmond, VA Area 

Tribal name County Name 
Catawba Indian Nation Chesterfield, Goochland, Hanover, and Henrico 
Chickahominy Indian Tribe Chesterfield and Henrico 
Chickahominy Indians – Eastern Division Henrico 
Delaware Nation, Oklahoma Chesterfield, Goochland, Hanover, and Henrico 
Monacan Indian Nation Goochland 
Pamunkey Indian Tribe Chesterfield, Goochland, Hanover, and Henrico 
Upper Mattaponi Tribe Hanover and Henrico 

 

3.7 WATER RESOURCES 
Water resources include natural and man-made sources of water that are available for use by and 
for the benefit of humans and the environment. Hydrology concerns the distribution of water-to-
water resources through the processes of evapotranspiration, atmospheric transport, precipitation, 
surface runoff and flow, and subsurface flow. Water resources can influence floodplains, coastal 
zone management, groundwater, surface water, and wetlands.  

Floodplains 
A floodplain is any lowland or relatively flat area adjoining inland and coastal waters that is subject 
to a one percent or greater chance of flooding in any given year. EO 11988, Floodplain 
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Management, establishes requirements for federal agencies with respect to floodplain management 
and protection. If action is taken that encroaches within the floodplain and alters the flood hazards 
designated on a National Flood Insurance Rate Map (e.g., changes to the floodplain boundary), an 
analysis reflecting any changes must be submitted to the Federal Emergency Management Agency. 
Significant impacts would occur if proposed activities induce flooding or impact a floodplain. 
However, the Proposed Action is temporary in nature and does not involve constructing any 
permanent structures. Additionally, there would be no mechanism present to alter a floodplain. 
Therefore, the Proposed Action would not impact floodplains and further discussion of floodplains 
is not included in this EA. Under the No Action Alternative, the proposed project would not 
proceed; therefore, there would be no significant direct or indirect impacts to water resources.    

Coastal Zone Management 
The CZMA requires that federal actions likely to affect any land or water use or natural resource 
within the coastal zone must be consistent to the maximum extent practicable with a state’s Coastal 
Zone Management Program. These actions must also go through a federal consistency review. 
Significant impacts would occur if activities were inconsistent with applicable enforceable coastal 
zone policies. Because the Proposed Action has no mechanisms to utilize coastal zone resources, 
nor reasonably affect any land or water use or natural resource within a coastal zone, federal 
consistency under Section 307 of the CZMA is not required. Therefore, further discussion of 
coastal zone management is not included in this EA. 

Groundwater 
A significant impact on groundwater would occur if there were impacts to the quantity and quality 
of the resource. However, the Proposed Action does not involve or require any interaction with 
groundwater, including withdrawals or injections of substances to aquifers underlying the test 
areas. There would be no direct or indirect impact on groundwater; therefore, further discussion of 
groundwater resources is not included in this EA. 

Surface Water and Wetlands 
The U.S. Army Corps of Engineers (USACE) and the USEPA define jurisdictional wetlands as 
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 (33 CFR § 328.3). USACE regulates the 
discharge of dredged or fill material in jurisdictional wetlands pursuant to Section 404 of CWA 
and regulations contained in 33 CFR §§ 320–330. Executive Order 11990, Protection of Wetlands, 
requires that federal agencies minimize any significant action that contributes to the loss or 
degradation of wetlands and that action be initiated to enhance their natural value. Significant 
impacts on surface waters and wetlands would occur if proposed activities result in an exceedance 
of water quality thresholds, impede navigability of surface waters, substantially increase the 
amount of stormwater entering surface waters and do not comply with wetland protection 
regulations and permits. During planning S&T would review the USFWS National Wetland 
Inventory Map to identify surface water and wetland locations to ensure test events do not occur 
within a wetland or a surface water body. The Proposed Action has the potential to occur in areas 
adjacent to or directly over surface water and wetlands. C-UAS test activities would have no 
mechanism for impact to surface water or wetlands. sUAS flight activities would not result in the 
discharge, fill, or dredging of surface waters or wetlands, and no in-water activities would occur. 
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While no water resource impacts are anticipated and will not be analyzed further in this EA, 
information for surface waters and wetlands is presented in this section at a broad scale. Due to 
the large size of each area, a detailed analysis of surface water and wetland locations at a granular 
level (e.g. square mile) is not practical. Information presented in this section was obtained from 
the USFWS National Wetland Inventory Map and/or state environmental resource maps. 

3.7.1 Niagara Falls and Buffalo, NY 
The test area borders the eastern end of Lake Erie in Buffalo, which is at the head of the Niagara 
River. The western border of the area follows the entire length of the Niagara River, which forms 
the Canadian border with Southern Ontario, and the area extends into a small portion of Lake 
Ontario on its northern edge.  

New York has approximately 51,790 miles of rivers of which 73.4 miles are designated as wild & 
scenic(USFWS, 2022-scenic). There are no designated wild & scenic rivers in the test area 
(NWSRS, 2022). In addition to the Niagara River, Tonawanda Creek is a major river that bisects 
the test area between Niagara Falls to the north and Buffalo to the south. There are several lakes 
present within the area that are 100 acres or less in size. Hundreds of acres of freshwater wetlands 
and surface water bodies are present within the 545-square mile Niagara Falls and Buffalo, NY, 
area (USFWS, 2022). Maps of these resources are presented in Appendix A. 

There are 114 square miles of wetlands present throughout the Greater Buffalo test area (USFWS, 
2008) (CHA, 2008). Forested wetlands account for approximately 70% of wetland types, and 
nearly all of these forested wetlands are dominated by broad-leaved deciduous trees. Deepwater 
wetlands are also present along the shores of Lake Erie. The majority of the inland forested 
wetlands are located between Blairville and Ransomville in the portion of the test area in Niagara 
County and north of Buffalo. 

3.7.2 Greater Philadelphia area 
The test area contains 49 named surface water bodies and 99 named rivers and streams (USEPA, 
2022). Maps of these resources are presented in Appendix B. Pennsylvania has approximately 
83,260 miles of river, of which 409.3 miles are designated as wild & scenic. Although the 
Delaware River (Upper) is designated as wild & scenic the 25-mile segment of the Delaware River 
that flows through the southeastern portion of the test area is not considered wild & scenic 
(NWSRS, 2022). The predominant river is the Schuylkill River which bisects the northern and 
southern portions of the test area. Dozens of smaller rivers and streams, many of which are 
tributaries to the Schuylkill River, are distributed evenly throughout the test area and follow local 
topographic contours. Major surface water bodies include the Springton Reservoir in Delaware 
County; Pickering Creek Reservoir in Chester County; and several large lakes near the 
Philadelphia International Airport. The remaining surface water bodies are smaller than one acre 
and located at the head of, or are fed by, the many small tributary streams located throughout the 
test area (USFWS, 2022). 

Wetlands are located throughout the test area and are co-located with the small tributary streams 
and small ponds (USFWS, 2022). These wetlands are often disconnected from other wetlands and 
range from one to five acres. Wetland types in the test area are freshwater emergent and freshwater 
forested/scrub wetlands. 
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3.7.3 Northeastern WV 
The test area contains 19 named surface water bodies and 35 named rivers and streams (USEPA, 
2022). Maps of these resources are presented in Appendix C. West Virginia has approximately 
32,260 miles of river, of which 10 miles are designated as wild & scenic. There are no designated 
wild & scenic rivers in the test area (NWSRS, 2022). The most significant river in the area is the 
Opequon Creek. Bullskin Run is a narrow stream that discharges into the Shenandoah River. Small 
streams in the test area are tributaries of the Shenandoah River. Surface water bodies in the test 
area are smaller than one acre and many are associated with agricultural land use. 

Wetland types in the test area are primarily freshwater emergent and freshwater forested/scrub 
wetlands (USFWS, 2022). They are co-located with the small tributary streams and small ponds 
(USFWS, 2022).  

3.7.4 National Capital Region, Greater Washington, D.C. 
The test area contains 40 named surface water bodies and 50 named rivers and streams (USEPA, 
2022). Maps of these resources are presented in Appendix D. The most significant water body is 
the Potomac River, which forms the border between Washington, D.C., and VA, as well as 
between MD and VA, and its watershed encompasses the entire greater Washington, D.C., area.  

Two other major rivers include Anacostia River and Rock Creek, which are both tributaries of the 
Potomac River. The confluence of the Potomac and Anacostia Rivers form the historic peninsula 
known as Arsenal Point. The Anacostia River also includes the Washington Channel, which flows 
into the junction of the Anacostia and Potomac Rivers. There are also three artificial reservoirs: 
Dalecarlia Reservoir; McMillan Reservoir near Howard University; and Georgetown Reservoir 
upstream of Georgetown. A fourth, minor reservoir is at Fort Reno in Tenleytown (NPS, 2016). 

There are no designated wild & scenic rivers in the test area (NWSRS, 2022). 

Wetland types in the test area are primarily freshwater emergent and freshwater forested/scrub 
wetlands and range in size from approximately 1-40 acres, with the larger wetlands located along 
the banks of the larger rivers (USFWS, 2022). 

3.7.5 Richmond, VA 
The test area contains 19 named surface water bodies and 35 named rivers and streams (USEPA, 
2022). Maps of these resources are presented in Appendix E. Virginia has approximately 49,350 
miles of river, but no designated wild & scenic rivers. (NWSRS, 2022). The James River is the 
major river in the area. Another major river is the Chickahominy River. Most of the surface water 
bodies are smaller than 20 acres (USFWS, 2022). 

Wetland types in the test area are primarily freshwater emergent and freshwater forested/scrub 
wetlands (USFWS, 2022). Wetlands are most concentrated along the banks of the Chickahominy 
River throughout its length, particularly in the adjacent White Oak Swamp and other swamps that 
drain into the Chickahominy River. Fewer wetlands are located along the banks of the James River. 
Smaller wetlands are generally co-located with the small tributary streams and small ponds, though 
some isolated wetlands exist.  
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3.8 BIOLOGICAL RESOURCES  
Wildlife 
Wildlife species common to the Project area include terrestrial and avian animals that are native 
to the Proposed Action sites and may also include migratory bird species. No unique or sensitive 
wildlife resources were identified within the Proposed Action sites. Impacts on wildlife would 
vary depending on the specific habitat requirements; however, no impacts on vegetation or wildlife 
habitat are anticipated, therefore, wildlife habitat is not discussed further. Potential impacts on 
wildlife species would be limited to radio frequency and sUAS impacts which are further discussed 
in Section 4.3. Maps for Biological Resources are presented in Appendix A-E. 

Federally-Listed Species and Critical Habitat 
The USFWS Information for Planning and Consultation (IPaC) database identifies federally-
protected species within, or affected by, the subject site under USFWS jurisdiction and for critical 
habitat within each test area.  

The following section describes the species and habitat that the IPaC database identified for each 
test area. A summary of these species included for each test area is provided below; several species 
were identified in database results for all test areas. Supporting database outputs and figures are 
provided in the separate appendices for each test area. Further discussion and analysis on biological 
resources including federally-listed species impact determinations is available in Section 4.3.  
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Table 10. USFWS IPaC Species Identified Federally-listed Species with the Potential to Occur in Each Test Area 

Species 

Niagara and 
Buffalo, NY 

Greater 
Philadelphia area Northeastern WV 

NCR, Greater 
Washington, 

D.C. 
Richmond, VA 

Mammals      
Northern Long-eared Bat (Myotis septentrionalis) – 
Federal Threatened 
Species profile: https://ecos.fws.gov/ecp/species/9045 

Included Included Included Included Included 

Indiana Bat (Myotis sodalist) – Federal endangered 
Species profile: https://ecos.fws.gov/ecp/species/5949 

-- Included Included -- -- 

Insects      
Monarch Butterfly (Danaus plexippus) - 
Federal candidate 
Species profile: https://ecos.fws.gov/ecp/species/9743  

Included Included Included Included Included 

Birds      
American Bald Eagle (Haliaeetus leucocephalusas) 
Species profile: https://ecos.fws.gov/ecp/species/1626  

Included Included Included Included Included 

Red Knot (Calidris canutus rufa) – Federal threatened 
Species profile: https://ecos.fws.gov/ecp/species/1864 

-- Included -- -- -- 

Reptiles      
Bog Turtle (Glyptemys muhlenbergii) – Federal 
threatened 
Species profile: https://ecos.fws.gov/ecp/species/6962 

-- Included -- -- -- 

Plants      
Sensitive Joint-vetch (Aeschynomene virginica) – 
Federal threatened 
Species profile: https://ecos.fws.gov/ecp/species/855 

-- Included -- -- -- 

Small Whorled Pogonia (Isotria medeoloides) – 
Federal threatened 
Species profile: https://ecos.fws.gov/ecp/species/1890 

-- Included -- -- -- 

Swamp Pink (Helonias bullata) – Federal threatened 
Species profile: https://ecos.fws.gov/ecp/species/4333 

-- Included -- -- Included 

https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ecp/species/9743
https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/1864
https://ecos.fws.gov/ecp/species/6962
https://ecos.fws.gov/ecp/species/855
https://ecos.fws.gov/ecp/species/1890
https://ecos.fws.gov/ecp/species/4333
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Species 

Niagara and 
Buffalo, NY 

Greater 
Philadelphia area Northeastern WV 

NCR, Greater 
Washington, 

D.C. 
Richmond, VA 

Harparella (Ptilimnium nodosum) – Federal 
endangered (Bishop’s Weed) 
Species profile: https://ecos.fws.gov/ecp/species/3739 

-- -- Included -- -- 

Crustaceans      
Madison Cave Isopod (Antrolana lira) – Federal 
threatened 
Species profile: https://ecos.fws.gov/ecp/species/4162 

-- -- Included -- -- 

Hay's Spring Amphipod (Stygobromus hayiare) – 
Federal endangered 
Species profile: https://ecos.fws.gov/ecp/species/8410 

-- -- -- Included -- 

Clams      
Dwarf Wedgemussel (Alasmidonta heterodon) 
Federal endangered 
Species profile: https://ecos.fws.gov/ecp/species/784 

-- -- -- Included -- 

Note: With the exception of the bald eagle, this table does not include migratory birds. A list of migratory birds identified by USFWS IPaC for each test area is 
provided in the following sections and appendices.

https://ecos.fws.gov/ecp/species/3739
https://ecos.fws.gov/ecp/species/4162
https://ecos.fws.gov/ecp/species/8410
https://ecos.fws.gov/ecp/species/784
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Bald Eagle (Bald and Golden Eagle Protection Act) 
Historically, bald eagles (Haliaeetus leucocephalus) experienced a severe population decline due 
to habitat loss and consumption of food contaminated with the pesticide DDT (dichloro-diphenyl-
trichloroethane). With ESA protection and the banning of DDT, bald eagle populations recovered, 
leading to the delisting of the species from the ESA in 2007. The bald eagle is not a bird of 
conservation concern but remains protected under the Bald and Golden Eagle Protection Act of 
1940, which prohibits the take, possession, transport, or sale of live or dead eagles and their parts, 
nests, or eggs unless authorized by permit, and under the MBTA. “Take” includes pursue, shoot, 
shoot at, poison, wound, kill, capture, trap, collect, destroy, molest or disturb. Activities that 
directly or indirectly lead to taking are prohibited without a permit. “Disturb” is defined by 
regulation 50 CFR§ 22.3 as “to agitate or bother a bald or golden eagle to a degree that causes, or 
is likely to cause, based on the best scientific information available: 

• Injury to an eagle, 
• Decrease in its productivity, by substantially interfering with normal breeding, feeding, or 

sheltering behavior, or 
• Nest abandonment, by substantially interfering with normal breeding, feeding, or 

sheltering behavior.” 
“Disturb” includes immediate impacts such as loud noises around the nest that may cause eagles 
to abandon their eggs or young chicks. A disturbance may also happen if humans change the 
landscape around the eagle nest. Even if these changes happen outside of the eagle nesting season, 
the eagle may have future decreased nest success or may abandon the nest if these changes are 
significant. 

Bald eagles exhibit high nest fidelity. Nesting territories are often used year after year. Generally, 
bald eagles prefer to nest in large trees with a clear view of shoreline foraging areas or, if nesting 
further inland, within one mile of a suitable foraging area. Non-breeding eagles are typically social 
and establish communal roosts (areas where eagles gather and perch overnight). Communal roosts 
are typically positioned near major foraging areas (large bodies of water) which are isolated from 
human disturbance and contain sustainable substrate for roosting, protected from harsh weather, 
and have a clear movement corridor between the roost and primary foraging areas. Bald eagles 
return to their nests, adding reinforcing sticks every year in late winter and laying lay eggs by the 
end of February or the beginning of March. It takes 35 days for the eggs to hatch (usually one or 
two but sometimes three) and 10 to 12 weeks before the eaglets leave the nest. Nest building and 
incubation are critical times for eagles. Bald eagles require water in which to fish and are, 
therefore, typically found anywhere near large bodies of water, including rivers, lakes, reservoirs, 
marshes, bays, and oceans. They also require large trees such as white pine, sycamore, or oak in 
which to nest but occasionally will nest on cliffs or man-made structures. 

The presence of bald eagles has been confirmed in each of the five test areas through publicly 
reported fly over observations (eBird, 2022), surveys conducted in VA and MD by the Center for 
Conservation Biology (CCB, 2022), and observations reported by the Pennsylvania Game 
Commission (PAGC, 2022). 
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Northern Long-Eared Bat  
Northern long-eared bats (NLEB) (Myotis septentrionalis) are 
primarily forest-dependent insectivores (USFWS, 2022). They utilize 
a diversity of forest habitats for roosting, foraging, and raising young. 
In general, any tree large enough to have a cavity or that has loose bark 
may be utilized by NLEB for roosting or rearing young. The federal 
listing was the result of a dramatic population decline throughout most 
of the species' range. These declines have been caused by white-nose 
syndrome, a disease caused by an invasive fungus that ultimately 
causes affected hibernating bats to starve to death over the winter. 
Legal protections afforded by the listing status of the bat are focused 
on minimizing and avoiding direct loss of the remaining individuals by 
protecting the known hibernation sites and limiting forest management 
activities where NLEB are most likely to be present to certain times of 

the year. There is suitable habitat for the NLEB at the 
following locations Niagara Falls and Buffalo, NY; 

Greater Philadelphia area; Northwestern WV; and Richmond, VA.   

Monarch Butterfly 
In recent decades, numbers of North American monarch butterfly (Danaus plexippus) have 
plummeted for both the eastern population (which overwinters in Mexico) and the western 
population (which overwinters in California) (USFWS, 2021). Status reports are based on annual 
counts at overwintering sites. From 1996 to 2020, the eastern monarch population dropped 88 
percent, from an estimated 383 million to just under 45 million. On December 15, 2020, the 
USFWS announced a 12-month finding on a petition to list the monarch butterfly under the ESA. 
After a thorough review of the monarch’s status, the Service determined that listing is “warranted, 
but precluded” at this time because of higher-priority listing actions. USFWS is working with 
federal and state agencies, Native American tribes, and non-government groups to conserve 
monarchs. These efforts involve engaging the public in creating and restoring habitat for monarchs 
and other pollinators. There are generally no Section 7 requirements for candidate species, but 
USFWS encourages all agencies to take advantage of any opportunity they may have to conserve 
the monarch butterfly (USFWS, 2021). 

Monarch butterflies can fly as high as 1,000 feet during their annual fall migration but are 
otherwise typically not found at the 400-foot altitude where sUAS would be flown during test 
events. 

Bog Turtle 
The bog turtle (Glyptemys muhlenbergii) is a reptile that lives in small, discrete population, in 
open-canopy, herbaceous sedge meadows and fens bordered by wooded areas. These species 
prefer wetlands that are typically composed of micro-habitat, including dry pockets, saturated 
areas, and areas that periodically flood. 

Madison Cave Isopod 
The Madison Cave isopod (Antrolana lira) is an eyeless, unpigmented, freshwater crustacean 
roughly 0.5-inches long. It is the only member of its genus and the only freshwater cirolanid isopod 

Figure 8: Northern Long-Eared Bat 



Draft Environmental Assessment 
C-UAS Testing at Multiple Sites 

May 2022  41 

north of Texas. It spends much of its time swimming freely through flooded caves formed in 
ancient limestone.  

Harparella (Bishop’s Weed) is a perennial herb in the carrot family that grows to a height of 36 
inches, smells like dill weed, and is found in riparian zones. 

Dwarf Wedgemussel 
The Dwarf Wedgemussel (Alasmidonta heterodon) is a small freshwater mussel that rarely 
exceeds 1.5 inches in length. Adult mussels are filter-feeders, feeding on algae and other small, 
suspended particles, and spend most of their time buried almost completely in the bottom of 
streams and rivers. 

State Listed Species 
State Departments of Natural Resources for each of the five geographic areas were consulted. 
Communication with each state is presented in Appendix F. State environmental databases were 
also searched to identify state listed species and their habitats within each proposed test area. A 
summary of the results is incorporated in the following sections.  

3.8.1 Niagara Falls and Buffalo, NY 
3.8.1.1 Federally-Listed Species and Critical Habitat 
The USFWS IPaC database identified: 

• One threatened mammal species: NLEB (Myotis septentrionalis); and 
• One candidate insect species: the monarch butterfly (Danaus plexippus) (USFWS, 2022).  

No critical habitats are present (USFWS, 2022). 

3.8.1.2 Migratory Birds and Bald Eagles 
The test area includes dozens of confirmed and observed bald eagle breeding activity (active nests) 
(eBird, 2022). Most nests were near the shorelines of Lake Erie, Lake Ontario, and the Niagara 
River, though several were inland and in vicinity of the city of Buffalo.  

Including the bald eagle, 17 birds protected under the MBTA were identified in the IPaC database 
for the test area (USFWS, 2022). The probability of presence and breeding season for these birds 
is summarized in the USFWS IPaC results provided in Appendix A-E. At least one test area has 
previously established protection zones for Bald Eagles. 

3.8.1.3 State-listed Species   
The NY Natural Heritage Program (NYNHP) provided a list of state-listed species for the proposed 
test area. The list of New York state-listed species is presented in Appendix A.  

The NYNHP does not provide information on NLEB hibernacula as a matter of policy due to the 
sensitive nature of the information (which can lead to illegal collection or disturbance of 
endangered species). 
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3.8.2 Greater Philadelphia area 
3.8.2.1 Federally-Listed Species and Critical Habitats 
The USFWS IPaC database identified: 

• Two threatened mammal species: NLEB (Myotis septentrionalis) and the Indiana Bat 
(Myotis sodalist);  

• One threatened bird species: Red Knot (Calidris canutus rufa);  
• One threatened reptile: Bog turtle (Glyptemys muhlenbergii); 
• Three threatened plant species: Sensitive Joint-vetch (Aeschynomene virginica), Small 

Whorled Pogonia (Isotria medeoloides), and Swamp Pink (Helonias bullata); and 
• One insect species: monarch butterfly (Danaus plexippus) (USFWS, 2022).  

No critical habitats are present (USFWS, 2022). However, as previously described, the John Heinz 
National Wildlife Refuge (NWR) at Tinicum is near the Philadelphia International Airport. Any 
activity proposed on lands managed by the NWR system must undergo a Compatibility 
Determination conducted by the Refuge. The Proposed Action does not involve lands managed by 
the NWR, therefore no Compatibility Determination is needed.    

3.8.2.2 Migratory Birds and Bald Eagles 
The test area includes 15 bald eagle breeding nests (reported to the Pennsylvania Game 
Commission through the Bald Eagle Nest Survey) (PAGC, 2022). Three nests are at the Springton 
Reservoir, two near the Delaware River, and others near surface water bodies throughout the test 
area. In Philadelphia, bald eagles can be seen in Pennypack Park, where bald eagles have been 
nesting for at least 15 years (Croasdale, 2020). Bald eagles also nest at John Heinz National 
Wildlife Refuge at Tinicum and can often be seen in adjacent parts of Philadelphia such as Pulaski 
Park, Glen Foerd on the Delaware, and Wissahickon Valley Park, PA.  

Including the bald eagle, 23 birds protected under the MBTA were identified in the IPaC database 
(USFWS, 2022). The probability of presence and breeding season for these birds is summarized 
in the USFWS IPaC provided in Appendix B. 

3.8.2.3 State-listed Species  
A written request was sent to the PA Natural Heritage Program (PANHP), requesting a list of state 
listed species. However, due to the large site area, PANHP recommended a search of their online 
database for state-listed species by county. The results of the county search for state-listed species 
are provided in Appendix B.  

The PANHP database did not provide information on NLEB hibernacula. 

3.8.3 Northeastern WV 
3.8.3.1 Federally-Listed Species 
The USFWS IPaC database identified: 

• Two threatened mammal species: NLEB (Myotis septentrionalis) and the Indiana Bat 
(Myotis sodalist);  

• One candidate insect species: the monarch butterfly (Danaus plexippus); 
• One threatened crustacean species, the Madison Cave Isopod (Antrolana lira); and 
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• One endangered flowering plant, Harparella (Ptilimnium nodosum), also known as 
Bishops Weed. (USFWS, 2022). 

No critical habitats are present (USFWS, 2022). 

3.8.3.2 Migratory Birds and Bald Eagles 
The test area includes many bald eagle sightings over the past 10 years (eBird, 2022). (There are 
no readily available state or private databases identifying bald eagle breeding nests in WV.)  

Including the bald eagle, a total of 16 birds protected under the MBTA were identified in the IPaC 
database (USFWS, 2022). The probability of presence and breeding season for these birds is 
summarized in the USFWS IpaC provided in Appendix C. 

3.8.3.3 State-Listed Species  
The WV Department of Natural Resources (WVDNR) provided a list of the state-listed species for 
the proposed test area. The list of West Virginia state-listed species is presented in Appendix C.  

The WVDNR confirmed that there are no known NLEB hibernacula within the proposed test area.   

3.8.4 National Capital Region, Greater Washington, D.C. 
3.8.4.1 Federally-Listed Species 
The USFWS IPaC database for the test area identified: 

• One threatened mammal species: NLEB (Myotis septentrionalis);  
• One candidate insect species: the monarch butterfly (Danaus plexippus); 
• One endangered bivalve: a clam, Dwarf Wedgemussel (Alasmidonta heterodon); and  
• One endangered species of crustacean: Hay’s Spring amphipod (Stygobromus hayiare) 

(USFWS, 2022). 

3.8.4.2 Migratory Birds and Bald Eagles 
The test area includes dozens of confirmed and observed bald eagle breeding activity (active nests) 
within Washington, D.C., and MD (eBird, 2022), as well as in the portion of the test area in 
Virginia (CCB, 2022). The majority of nests were near the shorelines of the Potomac and 
Anacostia Rivers and Rock Creek, though several were located in the interior areas of Washington, 
D.C. 

Including the bald eagle, a total of 20 birds protected under the MBTA were identified in the IPaC 
database (USFWS, 2022). The probability of presence and breeding season for these birds is 
summarized in the USFWS IPaC provided in Appendix D. 

3.8.4.3 State-listed Species 
Maryland 
The MD Department of Natural Resources (MD DNR) provided a list of state-listed species in the 
proposed test area. The complete list of the species can be found in Appendix D. 

The MD DNR confirmed that there are no records of NLEB hibernacula in the test area. 
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Virginia 
A review of the VA Department of Wildlife Resources (VADWR) database was performed on 
March 21, 2022 (VADWR, 2022). The complete list of state-listed species for the VA portion of 
the test area can be found in Appendix D. 

The VADWR did not provide information on NLEB hibernacula, however an online map of NLEB 
hibernacula did not identify the presence of NLEB hibernacula in the test area. 

District of Columbia Listed Species 
A review of the District of Columbia Wildlife Action Plan identified species that are federally-
listed and known to occur in the District and targeted for regional conservation; species that should 
be targeted for inventory, but not any formal conservation actions; and species that have never 
been identified in the District or have not been encountered in 75 years, but are included in case 
of discovery (DCDDE, 2015). The complete list of species can be found in Appendix D. 

The District of Columbia Wildlife Action Plan does not provide information on potential NLEB 
hibernacula locations. 

3.8.5 Richmond, VA 
3.8.5.1 Federally-Listed Species 
The USFWS IPaC database identified: 

• One threatened mammal species: NLEB (Myotis septentrionalis);  
• One candidate insect species: the monarch butterfly (Danaus plexippus); and,  
• One threatened species of flowering plant, the Swamp Pink (Helonias bullata) (USFWS, 

2022). 

3.8.5.2 Migratory Birds and Bald Eagles 
The test area includes several observed active bald eagle nests (CCB, 2022).  

Including the bald eagle, a total of 16 birds protected under the MBTA were identified in the IPaC 
database (USFWS, 2022). The probability of presence and breeding season for these birds is 
summarized in the USFWS IPaC provided in Appendix E. 

3.8.5.3 State Listed Species 
A review of the VADWR database was performed on March 23, 2022 (VDWR, 2022). The 
database included species that are state threatened or endangered within the test area. The complete 
list of species can be found in Appendix E. 

The VADWR did not provide information on NLEB hibernacula, however an online map of NLEB 
hibernacula did not identify the presence of NLEB hibernacula in the test area. 
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3.9 SOCIOECONOMICS, PROTECTION OF CHILDREN, AND 
ENVIRONMENTAL JUSTICE 

Socioeconomics 
This section focuses on Socioeconomic resources associated with conducting a test event in each 
test area. The Proposed Action involves temporary and infrequent test events. Expenditures during 
a test event may be for amenities (food, lodging, fuel) in a local area within the larger five 
geographical areas and would likely be less than $25,000. This expenditure level would not impact 
economic trends at the local or regional level. Significant impacts would occur if there are 
substantial changes to the employment, population, or housing availability or if the proposed action 
would disrupt local traffic patterns of nearby communities. Test events would not require 
relocation of populations into or from a test area, and therefore would not induce changes in 
populations, housing, or demands for public services at a local or regional level. Therefore, the 
Proposed Action has no mechanism to impact socioeconomic conditions in any of the test areas 
and is not further analyzed in this EA. Under the No Action Alternative, the proposed project 
would not proceed; therefore, there would be no significant direct or indirect impacts to 
socioeconomics.   

Protection of Children 
EO 13045, Protection of Children from Environmental Health Risks and Safety Risks (April 21, 
1997; as amended by EO 13296), directs federal agencies, to the extent permitted by law and 
appropriate, to make it a high priority to identify and assess environmental health and safety risks 
that may disproportionately affect children and to ensure that policies, programs, activities, and 
standards address disproportionate risks to children that result from environmental health or safety 
risks. Children (youths) are defined as populations 16 years of age or younger. 

Significant impacts would occur if products or substances through contact, ingestion, exposure, 
use or other methods could disproportionately affect children’s health and safety. The Proposed 
Action involves temporary and infrequent test events. Test events could occur at controlled-access 
facilities or publicly accessible locations that are not schools, daycare facilities, or similar locations 
with high concentrations of children. Additionally, the C-UAS technology systems involving 
active radar emit energies below levels that could impact the health or safety of test participants; 
these energies further decrease with distance from the radar source. Thus, active radar would not 
pose a hazard to children. Therefore, the locations of test events and the C-UAS technology 
systems themselves would not disproportionally affect children. Because of this, this topic is not 
further analyzed in this EA. Under the No Action Alternative, the proposed project would not 
proceed; therefore, there would be no significant direct or indirect impact to child health or safety. 

Environmental Justice 
Environmental justice is a term used to describe the fair and equitable treatment of minority 
communities and low-income communities with regard to federally-funded projects and activities. 
Fair treatment means that no population should be forced to shoulder a disproportionately adverse 
and high share of negative environmental effects. Fair treatment also includes meaningful 
involvement and opportunities for communities to participate in the decision-making process. 

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations was enacted in 1994 to focus federal agencies’ attention on the environmental 
and human health conditions in minority communities and low-income communities with the goal 
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of achieving environmental protection for all. Under this EO, federal agencies must identify and 
address any disproportionately high and adverse impacts on human health or the environment of 
its actions on minority populations and low‐income populations. Significant impacts would occur 
should these environmental justice communities be disproportionately impacted. Consideration of 
environmental justice concerns include race, ethnicity, and the poverty status of populations in the 
vicinity of a proposed action. 

S&T used the USEPA environmental justice data (i.e., EJScreen) to plan the location of test events 
to ensure that events are not disproportionally located in environmental justice communities. This 
section presents a summary of the USEPA-identified environmental justice communities located 
within each proposed test area based on the USEPA Demographic Index, which is a combination 
of percent low-income and percent minority, the two demographic factors that were explicitly 
named in EO 12898 on Environmental Justice. The assessment of the Proposed Action does not 
identify any construction or significant impacts on socioeconomic, infrastructure, air quality, water 
quality, or health and public safety. The potential introduction of additional noise predominately 
into environmental justice communities located within one of the five geographical areas could be 
possible but is not anticipated to be disproportionate. Additionally, noise impacts would not exceed 
safety or regulatory thresholds. As there are no anticipated disproportionately high and adverse 
impacts on low-income populations and minority populations, no further analysis is provided 
within this EA. Under the No Action Alternative, the proposed project would not proceed; 
therefore, there would be no significant direct or indirect impact to environmental justice 
communities.   

3.9.1 Niagara Falls and Buffalo, NY 
The USEPA EJScreen identified environmental justice communities in areas concentrated in and 
surrounding the cities of Niagara Falls and Buffalo, within the Tuscarora Nation Reservation and 
the Tonawanda Band of Seneca tribal lands, and the town of Lockport, NY. Additional 
environmental justice communities are present in localized areas throughout the Niagara Falls and 
Buffalo, NY, test area. The USEPA environmental justice communities generally align with those 
identified by the New York State Department of Environmental Conservation (NYSDEC) 
(NYSDEC, 2022). 

See Appendix A for the NYSDEC Niagara Falls and Buffalo, NY, environmental justice map. 

3.9.2 Greater Philadelphia area 
The USEPA EJScreen identified environmental justice communities in areas concentrated in and 
surrounding Norristown, PA, Philadelphia, PA, and Camden, NJ. Additional environmental justice 
communities are present in localized areas north and southwest of the Philadelphia International 
Airport, and near Phoenixville and Roversford, PA.  

In addition to environmental justice communities identified by USEPA, the Pennsylvania 
Department of Environmental Protection (PADEP) environmental justice screening tool identifies 
environmental justice communities within Norristown, King of Prussia, and Montgomeryville, PA 
(PADEP, 2022-EJ). See Appendix B for the USEPA Greater Philadelphia, PA, environmental 
justice map. 
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3.9.3 Northeastern WV 
The USEPA EJScreen identified environmental justice communities in the northwestern portion 
of the test area, within and surrounding the communities. An environmental justice community 
was also identified in Berryville, VA. See Appendix C for the USEPA Northeastern WV, 
environmental justice map. 

3.9.4 National Capital Region, Greater Washington, D.C. 
The USEPA EJScreen identified environmental justice communities in areas located to the east 
and south of the District of Columbia, as well as within and surrounding College Park, MD. 
Additional localized environmental justice communities are present throughout the area. See 
Appendix D for the USEPA National Capital Region, Greater Washington, D.C. environmental 
justice map.  

3.9.5 Richmond, VA 
The USEPA EJScreen identified environmental justice communities in areas located within 
Richmond, to the north of Highland Park, and within and west of Clopton. The Virginia 
Environmental Justice Collaborative, which is supported by the Virginia Department of 
Environmental Quality, identified communities with the highest cumulative EJ impact as being 
located along the I-95 corridor, from Glen Allen in the northern portion of the test area, throughout 
Richmond, and within and west of Montrose, Bensley, and Bellwood (VEJC, 2022). See Appendix 
E for the USEPA Richmond, VA, environmental justice map. 

3.10 PUBLIC HEALTH AND SAFETY 
The C-UAS technologies evaluated in this EA include radar with active RF (active radar), passive 
RF detectors, EO/IR, and acoustic (passive listening devices) methods. Technologies that emit RF 
may also be similar to the RF emitted between an sUAS and a controller. Active RF is the only 
technology with potential to emit energies that could potentially impact living organisms. 

For the Proposed Action, C-UAS active radar systems would not exceed maximum exposure 
limitations for the public as referenced in Occupational Safety & Health Administration (OSHA) 
29 CFR 1910 and would comply with FCC 47 CFR 1.1307(b), IEEE C95.7, and International 
Commission of Non-Ionizing Radiation Protection (ICNIRP) 2020.  

Additionally, all C-UAS testing would comply with the limits shown in Table 11 for 
occupational/controlled exposures and Table 12 for general populations/uncontrolled exposures in 
accordance with the FCC 47 CFR 1.1307(b) (FCC, 2007). Furthermore, all testing would not 
exceed the recommended exposures described by IEEE Standards Associates C95.7-214, 
Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 Gigahertz (GHz) 
(IEEE SA, 2014), and International Commission of Non-Ionizing Radiation Protection (ICNIRP) 
RF electromagnetic field (EMF) Guidelines 2020 (ICNIRP, 2020). 

Table 11. Limits for Maximum Permissible Occupational/Controlled Exposures  

Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

0.3-3.0 614 1.63 100 † 6 
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Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

3.0-30 1842/f 4.89/f 900/f2 † 6 

30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 

Table 12. Limits for General Population/Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

0.3-3.0 614 1.63 100 † 30 

3.0-30 842/f 2.19/f 180/f2 † 30 

30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 

1500-100,000 - - 1.0 30 

 
Note: Maximum permissible exposure limits are defined in terms of power density (units of milliwatts per 
centimeter squared: mW/cm2), electric field strength (units of volts per meter: V/m) and magnetic field 
strength (units of amperes per meter: A/m).  
f = frequency in MHz 
† = plane-wave equivalent power density  
NOTE: General population/uncontrolled exposures apply in situations in which the general public may 
be exposed, or in which persons that are exposed as a consequence of their employment may not be fully 
aware of the potential for exposure or cannot exercise control over their exposure. 

3.10.1 Limiting Radiation Exposure from Active RF (Radar) 
Radiation Hazard (RADHAZ) describes the hazards of electromagnetic radiation to fuels, 
electronic hardware, ordnance, and personnel (NAVSEA, 1995). In the military, these hazards are 
identified as follows:  

• Hazards of Electromagnetic Radiation to Personnel (HERP);  
• Hazards of Electromagnetic Radiation to Ordnance (HERO); and 
• Hazards of Electromagnetic Radiation to Fuel (HERF). 

For the Proposed Action, the active RF systems would not exceed the permissible exposure limits 
of HERP, HERO, and HERF guidelines by adhering to the following safe distances:  

• HERP maximum safe distance is 1.6 feet; 
• HERO safe ordnance with a minimum space separation distance of 10 feet; and 
• HERF maximum safe distance is 5.6 inches. 

None of the C-UAS testing systems would exceed maximum exposure limits for workers, as 
referenced in OSHA 29 CFR 1910.97(a)(2)(i). For normal environmental conditions and for 
incident electromagnetic energy of frequencies from 10 MHz to 100 GHz, the radiation protection 
guide is 10 mW/cm2 (milliwatt per square centimeter) as averaged over any possible 0.1-hour 
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period. This guide applies whether the radiation is continuous or intermittent. This means the 
following: 

• Power density: 10 mW/cm2 for periods of 0.1-hour or more; and 
• Energy density: 1 mW-hour/cm2 during any 0.1-hour period. 

3.10.2 HERP  
HERP is the danger to personnel from the absorption of electromagnetic energy by the human 
body. Personnel hazards are associated with the absorption of RF energy above certain power 
levels in certain frequency bands for certain lengths of time. Personnel should avoid touching or 
lingering within a distance of 1.6 feet from any energized transmitter system antenna. It also is 
recommended that RADHAZ warning signs be applied at the tripod area where overexposures can 
occur, including the antenna base. 

Prior to operating RF transmitting equipment, operators shall ensure that the following procedures 
are established: 

• Maintain positive control over areas where potential RF overexposure could occur.  
• Ensure adherence to all posted and published warnings and zones; 
• Obtain proper authorization to commence transmitting; and 
• Provide training to personnel who routinely work with equipment (prior to assignment 

and annually). Training should ensure that personnel are aware of the potential RF 
hazards, established procedures, restrictions to control RF exposures, and the 
responsibility to limit their exposure. 

3.10.3 HERO 
HERO is defined as the danger of accidental actuation of electro-explosive devices or otherwise 
electrically activating ordnance because of radio frequency electromagnetic fields. This 
unintended actuation could have safety or reliability consequences such as duding. It is 
recommended that safe separation distances of 10 feet (three meters) for HERO SUSCEPTIBLE 
ORDNANCE and 25 feet (eight meters) for HERO UNSAFE ORDNANCE be maintained from 
active RF radars. Prior to operating RF transmitting equipment, operators shall ensure that the 
following procedures are established: 

• Coordinate transmissions with personnel working near transmitter systems and/or 
handling ordnance; 

• Obtain proper authorization to commence transmitting; 
• Provide training to personnel who routinely work with equipment (prior to assignment 

and annually). Training should ensure that personnel are aware of the potential RF 
hazards and established procedures; and 

• Verify that the appropriate HERO emission control procedures have been established. 

3.10.4 HERF 
HERF is the hazard associated with the possibility of igniting fuel or other volatile materials 
through RF energy induced arcs or sparks. It is recommended that all transmitter system antennas 
be silenced within 5.6 inches of fuel-handling operations. 

Additional discussions and analysis regarding Public Health and Safety can be found in Section 
4.4.  
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4.0 ENVIRONMENTAL IMPACTS 
This section identifies and evaluates the anticipated environmental impacts associated with 
implementing the Proposed Action and the No Action alternative in accordance with CEQ 
guidelines set forth in 40 CFR Part 1508.8. 

The specific criteria for evaluating the potential environmental impacts of the Proposed Action 
and the No Action alternative are described in the following sections. The significance of an impact 
is also measured in terms of its context and intensity of the action. The context and intensity of 
potential environmental impacts are described in terms of their duration, magnitude, whether they 
are direct or indirect, and whether they are adverse or beneficial, as summarized in the following 
paragraphs: 

• Short-term or long-term. In general, short-term impacts are those that would occur only 
for a limited, finite time with respect to a particular activity and only during the time 
required for the test activities. Long-term impacts are those that are more likely to be 
persistent and chronic. 

• Less-than-significant (negligible, minor, moderate), or significant. These relative 
terms are used to characterize the magnitude or intensity of an impact. Negligible impacts 
are generally those that might be perceptible but are at the lower level of detection. A 
minor impact is slight, but detectable. A moderate impact is readily apparent. Significant 
impacts are those that, in their context and due to their magnitude (severity), have the 
potential to meet the thresholds for significance set forth in CEQ regulations (40 CFR 
Part 1508.27) and, thus, warrant heightened attention and examination for potential 
means for mitigation to fulfill the policies set forth in NEPA. Significant criteria by 
resource area are presented in the following sections. 

• Direct and Indirect. Direct impacts occur as a result of the Proposed Action, at the same 
time and place of implementation (40 CFR 1508.8). Indirect impacts occur as a result of 
the Proposed Action but later in time or farther in distance from the action (40 CFR 
1508.8). 

• Adverse or beneficial. An adverse impact is one having unfavorable or undesirable 
outcomes on the human-made or natural environment. A beneficial impact is one having 
positive outcomes on the human-made or natural environment. 

The Proposed Action has no mechanism to impact several of the environmental resources as 
discussed in Chapter 3; therefore, further impact analysis for these resources is not warranted.  
These environmental resources are summarized in Table 13.  

Table 13. Resources Eliminated from Further Impact Analysis 

Environmental Resource Rationale for Elimination from Impact Analysis 

Land Use The Proposed Action would not entail a change or conversion of 
land use, nor prevent the use of private or public lands, nor 
induce short- or long-term changes in land use. Therefore, the 
Proposed Action would have no impact on land use. 
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Environmental Resource Rationale for Elimination from Impact Analysis 

Air Quality and Climate Change The Proposed Action would involve C-UAS technologies 
powered by batteries, shore-power (from the vehicles on which 
they are transported), or small portable gasoline-fueled 
generators (less than 20 horsepower). These power sources 
would not generate emissions of criteria pollutants at 
concentrations above the NAAQS and would not cause a change 
in the attainment status of any of the regions where tests may 
occur. Significant impacts from GHG emissions are not 
anticipated. Therefore, the Proposed Action would have no 
impact on air quality or the sensitive receptors within a test area.  

Noise The Proposed Action would not significantly modify, lessen, or 
increase existing noise levels in any of the highly developed 
urban, suburban, or rural areas where tests may occur. The sound 
from sUAS would be like commercial off-the-shelf UAVs and 
would be intermittent and short-term. Motor vehicles used to 
transport C-UAS equipment would be standard commercial 
pickup trucks, with sound levels like other motor vehicles 
traveling within the test areas. Therefore, the Proposed Action 
would have no impact on the soundscape or noise sensitive 
receptors within a test area. 

Geology, Topography, Soils The Proposed Action would not alter or damage unique or 
recognized geologic features, adversely affect geologic 
conditions or processes, or expose people or property to geologic 
hazards that could result in injury or loss of use. Therefore, the 
Proposed Action would have no impact on geology, topography, 
or soils. 

Water Resources (surface water; 
wetlands) 

The Proposed Action would have no mechanism for impact to 
surface water or wetlands. During planning S&T would review 
the USFWS National Wetland Inventory Map to identify surface 
water and wetland locations to ensure test events do not occur 
within a wetland or a surface water body. As a result, there 
would be no impact to these water resources. 

Environmental Justice Homeland Security responsibilities occur in all communities 
regardless of environmental justice status. Accordingly, the 
Proposed Action does not disproportionally locate or exclude 
test events from occurring within environmental justice 
communities. When test events occur within environmental 
justice communities, the events have no mechanism to impact or 
degrade environmental conditions associated with air or water 
quality, transportation, hazardous materials, wastewater 
discharge, or underground storage tanks. Therefore, the 
Proposed Action would have no impact on environmental justice 
communities. 

 
The four environment resources for which impacts are analyzed include visual aesthetics, cultural 
resources, biological resources, and public health and safety.  
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4.1 VISUAL AESTHETICS 
4.1.1 Threshold of Significance 
The Proposed Action would be considered to have a significant effect to visual impacts if:  

• Long-term alteration of the viewshed would occur that would require mitigation;  
• Negative alterations to the viewshed of a historical resource would be expected; or 
• The action was not compliant with the overall viewshed of adjacent areas. 

4.1.2 Proposed Action and Impacts 
Temporary visual impacts would occur from the presence of sUAS flying within an approximately 
three-mile radius within a given test point within the larger test area. The test events would also 
include the temporary presence of motor vehicles used to transport the tripod-mounted C-UAS 
equipment, which would be operated by S&T-authorized personnel in conjunction with a 
participating Component, and may be attended by other DHS Components, other government, 
State, or local agencies. The Proposed Action would result in transient and temporary activities 
and would have no significant direct or indirect impact on visual aesthetics. However, 
minimization measures have been proposed to ensure the threshold of significance is not exceeded. 
In addition to past, present, and reasonably foreseeable future actions within the test areas, 
incremental cumulative impacts are not anticipated. 

For the Greater Philadelphia, PA, test area, S&T may conduct C-UAS test activities at a contractor 
facility located within an industrial park. For the Northeastern WV, test area, C-UAS test activities 
may be performed at a facility leased to a DHS Component. For both locations, the surrounding 
community may be familiar with sUAS flight that occurs at or near these facilities, as well as the 
presence of vehicles and equipment operated by DHS Components and other security-related 
organizations that utilize these facilities.  

Elsewhere in these test areas and the Niagara Falls and Buffalo, NY; NCR, Greater Washington 
D.C.; and Richmond, VA, test areas, S&T may conduct C-UAS test activities in public, highly 
developed urban and suburban areas where recreational sUAS flights are a common occurrence 
within the viewshed. Additionally, areas with high transient populations, such as popular tourist 
destinations, are routinely supported by local and state law enforcement personnel and equipment 
to which the public is accustomed. In such areas, the temporary presence of S&T operated 
equipment would not substantively change the viewshed. Therefore, the Proposed Action would 
have short-term, negligible, adverse direct impacts on visual aesthetics. 

4.1.3 Minimization Measures 
To further minimize adverse impacts on the viewscape, all C-UAS tests would be conducted during 
daylight hours for one to several hours during test days. The maximum altitude attained by sUAS 
during C-UAS testing would be 400 feet AGL unless higher flight elevations are required and 
approved by FAA. For NCR, Greater Washington D.C., S&T will coordinate with NPS and NCPC 
to minimize adverse impacts on the viewscape. A discussion of measures to minimize visual 
impacts that S&T would implement in NRHP-listed historic districts is presented in Section 4.2.  

4.1.4 No Action 
Under the No Action alternative, S&T would not test C-UAS systems, nor fly sUAS in the area. 
Therefore, there is no potential for significant impact to the human environment. However, DHS 
would not be able to meet legislative authorities and obligations. The No Action alternative would 
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adversely impact the efficiency with which S&T could prepare for and conduct a test event by 
requiring additional documentation, analysis, review, and approvals, but would have no significant 
direct or indirect impact on visual aesthetics. 

4.2 CULTURAL RESOURCES 
4.2.1 Threshold of Significance 
Significant impacts would occur if the integrity of a historic property or archaeological site is 
diminished, even with mitigation and avoidance measures in place, such that it would no longer 
be eligible for listing in the NRHP; if historic viewsheds would be substantially altered; or if tribal 
concerns regarding impacts on sacred sites or sites of traditional and cultural significance are 
identified.  

4.2.2 Proposed Action and Impacts 
No ground disturbance or construction is proposed. C-UAS test events may require temporarily 
transporting C-UAS technology using a pickup truck near a historic property such that the presence 
of the mobile platform temporarily impacts the viewshed of that historic property. Test activities 
do not involve the permanent establishment of C-UAS technologies or supporting infrastructure; 
therefore, the Proposed Action would not physically impact any cultural resources. In the reduced 
possibility of audible, visual, or vibratory indirect effects, it is expected that these would be 
temporary, minor, non-physical, transient, and reversible, thus resulting in no adverse direct effect 
on historic properties, should they be present. When flying any aircraft, crashes are possible. 
However, the potential for a direct effect from a sUAS crash to a historic property is extremely 
low and would not be considered foreseeable.  

Potential impacts on tribal lands, traditional cultural properties, sacred sites, and sites of traditional 
and cultural significance are also low. C-UAS technology or supporting infrastructure would not 
be utilized on these sites. While sUAS typically have surveillance capabilities, this is not the 
Proposed Action’s purpose for utilizing the aircraft. Therefore, the Proposed Action would have 
no significant direct or indirect impact on tribal land, traditional cultural properties, sacred sites, 
or sites of traditional and cultural significance.  

The Proposed Action is temporary and would have no significant direct or indirect impact on 
historic properties or tribal resources. However, minimization measures are proposed to ensure the 
threshold of significance is not exceeded. In addition to past, present, and reasonably foreseeable 
future actions within the test areas, incremental cumulative impacts are not anticipated. S&T has 
determined that this federal action would not have an adverse direct or indirect effect on historic 
properties or tribal resources.  

4.2.3 Minimization Measures 
The Proposed Action incorporates management measures to avoid impacts to cultural resources. 
These measures include pre-coordination with SHPOs and Tribal Historic Preservation Offices 
(THPO), Components, and other stakeholders. Through this coordination, locations of above-
ground historic properties are confirmed, thus allowing DHS to ensure that planned test activities 
that involve temporarily flying sUAS during a C-UAS test event are maintained at a distance of at 
least 200-feet away both vertically and horizontally from any historic building, district, cemetery, 
park, monument, or any other culturally significant area, historic property, sacred site, or 
traditional cultural property. 
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DHS is committed to initiating government-to-government consultation with the federally-
recognized tribes identified in Section 3.6 to determine if sensitive areas reside within the proposed 
testing geographic areas. Should Tribes provide this information, DHS will ensure to keep the 
information confidential upon request, avoid the area if possible, or coordinate with the Tribe prior 
to activities occurring. 

As part of this EA, S&T is consulting with the SHPO and THPO to identify any additional concerns 
or minimization efforts. Section 106 Consultation letters are presented in Appendix H.  

4.2.4 No Action 
Under the No Action alternative, S&T would not test C-UAS systems, nor fly sUAS in the area. 
Therefore, there is no potential for significant impacts to the human environment. However, DHS 
would not be able to meet legislative authorities and obligations. The No Action alternative would 
adversely impact the efficiency with which S&T could prepare for and conduct a test event by 
requiring additional documentation, analysis, review, and approvals, but would have no significant 
impacts on cultural resources or effects on historic properties. 

4.3 BIOLOGICAL RESOURCES 
4.3.1 Threshold of Significance 
The Proposed Action would not involve ground disturbance and would not affect vegetation, 
wildlife habitat, or fish; thus, this EA does not include assessments of the impacts to these 
resources.  

Impacts to biological resources would be considered significant if C-UAS testing actions were to 
result in:  

• long-term loss, degradation, or loss of diversity within unique or high-quality plant 
communities;  

• unpermitted ‘take’ of federally-listed species and local extirpation of rare or sensitive 
species not currently listed under the ESA of 1973;  

• unacceptable loss of critical habitat as determined by the USFWS; or  
• violation of the MBTA of 1918 or the Bald and Golden Eagle Protection Act of 1940, as 

amended. 

4.3.2 Proposed Action and Impacts 
4.3.2.1 Radio Frequency Impacts on Wildlife 
The Proposed Action C-UAS radar technologies utilize radiofrequencies in the range of 0.3-300 
MHz and with energies no greater than 10 watts per square meter, which is below the FCC 
maximum permissible exposure (MPE) limits for humans (these limits are presented in Tables 13 
and 14).  Similar limits have not been established for wildlife. However, based on these limits, a 
human target would need to be within approximately 8.5 feet from the front or side of an operating 
active radar over a six-minute period to exceed the FCC MPE limit. During a C-UAS test event 
utilizing active radar, terrestrial mammals, birds, and bats would not be present within 8.5 feet of 
the equipment because of the common disruptive presence of humans, vehicles, and equipment. 
Additionally, radar units normally operate in search/surveillance mode, except when tracking a 
target or being calibrated. In search/surveillance mode, the main beam of the radar is not aimed at 
any area in space for more than a small fraction of a second (less than 0.02 second). Birds and bats 
are often moving and would not remain in a radar beam for an extended period. Based on these 
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considerations, it is unlikely that birds or bats would be exposed to a radar beam for a sufficient 
length of time because the beam is narrow and pulses rapidly.  

The DOD has analyzed the potential effects of high-powered radar (compared to the C-UAS 
radars) on thermal heating or interference with the navigational ability of migratory birds (MDA, 
2007). The analysis, which was reviewed by both USEPA and USFWS, concluded that none of 
the high-powered radars are likely to pose a threat to migrating birds under most conditions, such 
as when operating in surveillance mode with the direction of the radar beam changing between 
pulses. This analysis applied to bird flights perpendicular to or in the direction of stationary beams, 
as well as beams in surveillance mode. Birds would be at greater risk when flying parallel to, and 
within the elevation of, a radar beam, and less at risk when flying perpendicular to (across) or at 
an angle to the radar beam. Other studies concluded that overexposure of flying animals to radar 
EMF would be a rare occurrence, since any flying animal would have to coincide with the radar 
beam for long durations to experience such overexposure (deciBel Research, 2015) (USASMDC, 
1993). Radio frequency radiation emitted from more powerful radio towers at 4-26 MHz were not 
found to cause impacts to small and medium birds, while large birds were able to eliminate any 
thermal impacts though (S. Kleinhaus, 1995). 

The risk of harm to bats is further reduced because the Proposed Action would occur during 
daylight hours when bats are not active. The risk to migratory birds is further reduced because 
S&T will implement minimization measures (discussed below in Section 4.3.3) to limit impacts to 
migratory birds and bats in the test areas.  

Thus, the energy from an active radar that might reach a bird would be negligible, and the potential 
to cause harm during a short exposure period is also negligible. As a result, operation of the C-
UAS active radar systems would have a short-term, negligible adverse direct impact on terrestrial 
mammals, birds, and bats from exposure to non-ionizing radiation. 

4.3.2.2 sUAS Impacts on Wildlife 
Impacts on biological resources could occur from flying sUAS near wildlife and the presence of 
motor vehicles used to transport the tripod-mounted C-UAS equipment near wildlife habitat. Flight 
times of sUAS are typically brief and not fixed in one location for a prolonged period (would not 
hover). The potential impacts from sUAS would occur primarily to avian species unaccustomed 
to the temporary presence of this equipment. For birds that leave an active nest, mortality of chicks 
is unlikely because the bird would return to the nest once the sUAS disturbance is gone. The 
Proposed Action would have no direct or indirect impact on bats (i.e., NLEB and Indiana bat) 
which are both nocturnal. The Proposed Action test activities would occur during daylight hours 
and, therefore, would not impact bats that are roosting either in caves (hibernacula) or tree cavities, 
buildings, or other human-made structures. Additionally, no ground disturbance would occur as 
part of the Proposed Action. 

4.3.2.3 Federally-Listed Species and Critical Habitat 
There is no critical habitat present in the test areas and therefore no direct or indirect impacts on 
critical habitat are anticipated. In March 2022, S&T utilized the USFWS IPaC system to obtain a 
list of federally threatened and endangered species (see Table 10) for each testing area. S&T 
identified seven federally threatened species (the NLEB, Red-Knot, Bog Turtle, Sensitive Joint-
Vetch, Small Whorled-Pogonia, Swamp Pink, and Madison Cave Isopod), four federally 
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endangered species (the Indiana bat, Harparella, Hay’s Spring Amphipod, and Dwarf 
Wedgemussel), one candidate species (monarch butterfly), and the American Bald Eagle species 
as species with the potential to occur within the Proposed Action area.  

Niagara Falls and Buffalo, NY 
The USFWS IPaC database identified one threatened mammal species and one candidate insect 
species for the test area: NLEB and the monarch butterfly (USFWS, 2022). The Proposed Action 
is not within 0.25 miles of known occurrences of NLEB or 150 feet of a summer roost occurrence 
(NYSDEC, 2018). Although there is potential suitable habitat within the Proposed Action area, 
the test activities would occur during daylight hours, no ground disturbance would occur or is 
proposed. Additionally, S&T would establish a one-mile buffer from known bat hibernacula 
during breeding and nesting seasons. As such, no direct or indirect impacts on bats or hibernacula 
are anticipated as stated in Section 4.3.2.2. Therefore, the Proposed Action would have no effect 
on the NLEB.  

Monarch butterflies can fly as high as 1,000 feet during their annual fall migration but are 
otherwise typically not found at the 400-foot altitude where sUAS would be flown during test 
events. Monarch butterflies are federal candidate species not subject to Section 7 of the ESA 
consultation; however, no adverse direct or indirect impacts are anticipated on monarch butterflies. 

Greater Philadelphia area 
The USFWS IPaC database identified two mammals: The NLEB and the Indiana Bat (USFWS, 
2022). The Proposed Action is not within 0.25 miles of known occurrences of NLEB or 150 feet 
of a summer roost occurrence. As previously stated, there is suitable habitat for the NLEB no direct 
or indirect impacts on bats or hibernacula would occur from the Proposed Action activities and 
therefore would have no effect on the NLEB. 

One threatened bird species, the Red Knot (Calidris canutus rufa) was identified in the IPaC 
database with the potential to occur in the Proposed Action site location. No other activity types 
are expected to affect Red Knots in this area. Although there is suitable habitat in the Project site 
for the Red Knot, the Proposed Action activities would have no direct or indirect impacts on 
suitable habitat for this species. Additionally, S&T would cease all activity if a bird protected 
under the MBTA is present during test activities (see Section 4.3.3. for further discussion) and 
therefore the Proposed Action activities would have no effect on the Red Knot. 

One threatened reptile, the Bog turtle (Glyptemys muhlenbergii) was identified in the IPaC 
database (USFWS, 2022). While suitable habitat may be present the Proposed Action would have 
no ground disturbance and therefore would avoid impacts on wetlands. The Proposed Action 
avoids impacts on wetlands and therefore would have no effect on this reptile. 

The IPaC database identified three plant species, which are listed as threatened wherever they are 
found: Sensitive Joint-vetch (Aeschynomene virginica), Small Whorled Pogonia (Isotria 
medeoloides), and Swamp Pink (Helonias bullata) (USFWS, 2022). All three plants thrive in 
wetland environments, which would be avoided by the test events. While there is suitable habitat 
present no ground disturbance, including clearing, would occur as part of the Proposed Action. 
Therefore, the Proposed Action would have no effect on these federally-listed plant species. 
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Northeastern WV 
The USFWS IPaC database identified two mammals: the NLEB and the Indiana Bat (USFWS, 
2022). One insect, the federal candidate monarch butterfly, was identified in the IPaC database 
(USFWS, 2022). The Proposed Action is not within 0.25 miles of known occurrences of NLEB or 
150 feet of a summer roost occurrence. As previously stated, no suitable habitat impacts on the 
NLEB or known hibernacula are anticipated and therefore the Proposed Action would have no 
effect on the NLEB or potentially suitable habitat. No direct or indirect impacts on the monarch 
butterfly habitat or the species itself are anticipated and therefore the Proposed Action would have 
no adverse effects on the monarch butterfly. 

The USFWS IPaC database identified one crustacean species, the Madison Cave Isopod 
(Antrolana lira), which is threatened wherever it is found. The Proposed Action would not impact 
or utilize flooded caves which is the suitable habitat for this species and therefore the Proposed 
Action would have no effect on the Madison Cave Isopod. 

The USFWS IPaC database identified one endangered flowering plant, Harparella (Ptilimnium 
nodosum), also known as Bishops Weed. The Proposed Action avoids wetlands which is the 
suitable habitat for this species and therefore would have no effect on the Harparella. 

National Capital Region, Greater Washington, D.C. 
The USFWS IPaC database identified one mammal and one federal candidate insect species: the 
NLEB and the monarch butterfly. The Proposed Action is not within 0.25 miles of known 
occurrences of NLEB or 150 feet of a summer roost occurrence. The Proposed Action would not 
impact NLEB habitat or known hibernacula and therefore would have no effect on the NLEB. 
Impacts on the monarch butterfly would be similar to what has already been discussed above in 
other test sites. No adverse effects on the monarch butterfly are anticipated.  

The USFWS IPaC database identified one listed species of bivalve, a clam, which is endangered 
wherever it is found.  The Proposed Action would not take place in streams or rivers the preferred 
habitat for this species and therefore the Proposed Action would have no effect on Dwarf 
Wedgemussel. 

The USFWS IPaC database identified one species of crustacean which is also endangered 
wherever it is found. Hay's Spring amphipod (Stygobromus hayiare) is one of three amphipods 
that are endemic to Washington, D.C.. Hay’s Spring amphipod lives underground in one of five 
springs along a 3-mile stretch of Rock Creek, a tributary to the Potomac River. Measuring 0.39 
inches in length, it is white in color and eyeless due to its subterranean lifestyle. This species is 
threatened by the degradation of its urban habitat by heavy metals, oil spills, sewer leaks, fertilizer 
runoff, flooding, and nearby construction, all of which threaten Rock Creek. The Proposed Action 
would not occur in Rock Creek; therefore, there would be no direct or indirect impact on this or 
other amphipods. 

Richmond, VA 
The USFWS IPaC database identified one threatened species of flowering plant, the Swamp Pink 
(Helonias bullata) (USFWS, 2022). The Proposed Action avoids wetlands and therefore would 
not impact this plant. 
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Bald Eagles 
S&T identified multiple bald eagle nests within the Proposed Action area in the Greater 
Washington D.C. test area. Impacts on bald eagles would be similar to impacts discussed under 
Section 4.3.2.2. and 4.3.2.3. Noise associated with the C-UAS test event would be temporary 
(testing events may take several hours). Although noise may temporarily disturb birds, there is an 
abundance of adjacent habitat and some species may become acclimated. Additionally, the 
Proposed Action does not propose any ground disturbance. In the event that a bald eagle is 
encountered, S&T would conduct test activities in compliance with the USFWS National Bald 
Eagle Management Guidelines and personnel will be stationed to observe the current conditions 
of the evaluation area and will inform operators of potential interactions. S&T proposes to maintain 
a 330-foot "primary buffer" where human activities are considered to be detrimental to breeding 
pairs of bald eagles (e.g. residential/commercial development), and a larger 660-foot "secondary 
buffer" where human activities are considered to impact the integrity of the "primary buffer" (e.g. 
construction, multi-story buildings, new roadways); the likelihood of birds returning immediately 
following temporary disruption; and S&T would follow established guidelines when conducting 
testing events in the presence of bald eagles. Therefore, S&T concludes the Proposed Action would 
not significantly impact bald eagles. 

4.3.3 Minimization Measures  
To further avoid and prevent adverse impacts on wildlife, S&T would implement the following 
impact minimization measures: 

Listed Species and Critical Habitat. S&T has reviewed the USFWS IPaC database for a list of 
species and critical habitats that could exist within a test area being considered for C-UAS testing 
(See Appendices A-E in this EA for the IPaC completed in March 2022). During test events, should 
S&T personnel observe a federally-listed bird species, the sUAS will not be flown until either the 
listed species has moved away from the area of operation, or the sUAS flight path is relocated to 
an area where the listed species would not be disturbed.  

The project proponent would determine whether the project site is located within 0.25 miles of a 
known NLEB hibernaculum or within 150 feet of a known occupied maternity roost tree. If 
activities occur within known NLEB hibernaculum or within 150 feet of known occupied 
maternity roost trees, S&T would obtain a USFWS verification letter determination key results on 
the NLEB. Per the ‘1/5/2016 Programmatic Biological Opinion (PBO) on Final 4(d) rule for the 
Northern Long-Eared Bat and Activities Excepted from Take Prohibitions’ if the proposed 
activities may affect the NLEB in a manner consistent with the description of activities addressed 
by the USFWS PBO, any taking that may occur incidental to this action is not prohibited under 
the final 4(d) rule. Therefore, the PBO would satisfy consultation under the ESA Section 7 relative 
to the NLEB. However, S&T anticipates avoiding and minimizing proposed activities beyond 
these distances and limiting activities to daytime hours when bats are not active. 

Migratory Birds and Bald Eagles. S&T reviewed the USFWS IPaC database for migratory birds 
listed under the MBTA, as well as reviewed the known locations of bald eagle nests available from 
eBird and state natural resources agencies (see Appendices A-E in this EA).  

Management measures to avoid impacting bald eagles include: maintaining a 330-foot "primary 
buffer" where human activities are considered to be detrimental to breeding pairs (e.g. 
residential/commercial development), and a larger 660-foot "secondary buffer" where human 
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activities are considered to impact the integrity of the "primary buffer" (e.g. construction, multi-
story buildings, new roadways). S&T commits to these listed mitigative measures. 

Additionally, S&T personnel will conduct a pre-flight check for birds including bald eagles in the 
flight area immediately before launch. Should S&T personnel observe a migratory bird or bald 
eagle within approximately 100 feet of the sUAS launch site or flight area, the sUAS flight will be 
delayed or relocated to another location until the bird leaves the area on its own accord. If birds 
exhibit signs of distress (e.g., wing flapping, crouching, fleeing, or flushing) in response to the 
presence of an sUAS, then the sUAS operator will increase the altitude of the sUAS (but not above 
FAA-approved heights) and move the sUAS away from the disturbed animal. The USFWS IPaC 
for each test area with known bald eagle nests is provided in Appendices A-E. 

Seasonal Restrictions. In areas that are known to contain bird nesting colonies, or areas that are 
known to contain listed species during their breeding season, as identified in the USFWS IPaC 
migratory bird frequency charts (see Appendices A-E in this EA), S&T will implement seasonal 
restrictions, such as changing flight area or seasonally restricting flights, to reduce any potential 
impact to the species.  S&T commits to conducting testing activities outside of the migratory bird 
nesting season (April 15 through August 1). In the event that unforeseen schedule changes result 
in testing to occur during the migratory bird nesting season, S&T commits to conducting pedestrian 
nest survey of the project area to avoid and minimize potential impacts on migratory birds. 

4.3.4 No Action 
Under the No Action alternative, S&T would not test C-UAS systems, nor fly sUAS in the area. 
Therefore, there is no potential for direct or indirect significant impact to the human environment. 
However, DHS would not be able to meet legislative authorities and obligations. The No Action 
alternative would adversely impact the efficiency with which S&T could prepare for and conduct 
a test event by requiring additional documentation, analysis, review, and approvals, but would 
have no significant direct or indirect impact on biological resources and no effect on protected 
species or critical habitat. 

4.4 PUBLIC HEALTH AND SAFETY 
4.4.1 Threshold of Significance 
Impacts to human health and safety would be considered significant if they resulted in public and 
occupational health and safety hazards, introduced new health or safety risks, or overwhelmed 
safety-related plans, procedures, or facilities. 

4.4.2 Proposed Action and Impacts 
The Proposed Action would not result in any construction or development, or any physical 
disturbances of the ground. Additionally, no impacts are anticipated to facilities. Therefore, the 
potential for significant impacts in relation to hazardous materials, pollution prevention, and solid 
waste is not anticipated.  

The C-UAS technologies evaluated in this EA include radar with active RF (active radar), passive 
RF detectors, EO/IR, and acoustic (passive listening devices) methods. Active radar is the only 
technology that emits RF. 

Numerous studies have shown that environmental levels of RF energy routinely encountered by 
the public are typically far below levels necessary to produce significant heating and increased 
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body temperature and are generally only associated with workplace environments near high-
powered RF sources. In such cases, exposure of human beings to RF energy could be exceeded, 
thus requiring restrictive measures or actions to ensure their safety (Classic, 2022).  

Additionally, the C-UAS active radar systems are below the MPE limits for public exposure as 
referenced in OSHA 29 CFR 1910 and comply with FCC 47 CFR 1.1307 (b), IEEE C95.7, and 
International Commission of Non-Ionizing Radiation Protection (ICNIRP) 2020. The systems do 
not exceed the permissible exposure limits of HERO, HERP, and HERF guidelines.  

Proposed sUAS activities would not require the use of hazardous materials and would not generate 
substantial hazardous or toxic waste. Batteries used to operate sUAS would be rechargeable and 
would not be disposed of following flight activities. In the unlikely event of a sUAS crash, a level 
of risk to health and safety not already present would be present.  

The Proposed Action is temporary and would have no significant direct or indirect impact on 
public health and safety. However, minimization measure have been proposed to ensure the 
threshold of significance is not exceeded. In addition to past, present, and reasonably foreseeable 
future actions within the test areas, incremental cumulative impacts are not anticipated. 

4.4.3 Minimization Measures 
To further avoid and prevent adverse impacts on public health and safety, S&T would implement 
the following impact minimization measures: 

End of life batteries would be disposed of in accordance with all applicable laws and regulations. 
sUAS would not require frequent replacement and are usually recoverable due to onboard GPS, 
thus minimizing the potential generation of electronic waste or debris.  

By default, if the sUAS loses its link to the pilot, the aircraft is programmed to return to base. All 
aircraft have a tracker to locate in the event of a catastrophic loss. The ground control station 
records the track and will know in real time, the last known location.  

Prior to operating RF transmitting equipment, operators will provide training to personnel who 
routinely work with equipment (prior to assignment and annually). Training should ensure that 
personnel are aware of the potential RF hazards, established procedures, restrictions to control RF 
exposures, and the responsibility to limit their exposure. 

4.4.4 No Action 
Under the No Action alternative, S&T would not test C-UAS systems, nor fly sUAS in the area. 
Therefore, there is no potential for significant direct or indirect impact to the human environment. 
However, DHS would not be able to meet legislative authorities and obligations. The No Action 
alternative would adversely impact the efficiency with which S&T could prepare for and conduct 
a test event by requiring additional documentation, analysis, review, and approvals, but would 
have no significant impact on public health or safety. 
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5.0 CUMULATIVE IMPACTS 
This section analyzes the impact to the human environment which results from the incremental 
impact of the Proposed Action and No Action alternative when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person 
undertakes such actions. These cumulative impacts can result from individually minor, but 
collectively significant, actions taking place over a period of time.  

The impacts on the environment which would result from the incremental impact of the Proposed 
Action, when added to other past, present, and reasonably foreseeable future actions have been 
considered. No significant direct or indirect effects were identified on the resources discussed in 
Chapters 3 and 4. Past, present, and future activities would continue to be temporary and less than 
significant. Additionally, given the type and duration of the proposed project activities and based 
on the information presented in this EA, the Proposed Action would not result in significant 
cumulative effects when considered with other recent past, ongoing, or reasonably foreseeable 
future actions.  

Development patterns in any of the five geographical areas have the potential to impact biological 
resources, as natural wildlife habitat area decreases or becomes fragmented over time. In 
particular, wildlife that require specific habitat resources may experience continued stress as 
suitable habitat becomes harder to find. However, such pressures are independent of the Proposed 
Action and therefore will likely continue over time. The Proposed Action may increase such 
pressure slightly through flights that disturb avian wildlife. However, as noted in this EA, the 
impacts from the Proposed Action are temporary and less than significant. Further, the Proposed 
Action does not require development, ground disturbance, or loss of habitat. Accordingly, neither 
the Proposed Action nor the No Action Alternative would reasonably contribute to cumulative 
adverse impacts on biological resources.  

Under the No Action Alternative, the Proposed Action would not occur; therefore, there would be 
no significant cumulative effects. 
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