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A REGIONAL BLUEPRINT
FOR AN

INTEGRATED AUTONOMOUS 
SYSTEMS NATIONAL HUB

REGIONAL VISION:
Through industry, academic, and governmental agency 

partnerships, create an environment of research, technology, 
commercialization, and educational opportunities to grow 

the spaceflight and autonomous systems industry for 
Hampton Roads Eastern Shore (HRES).

PLAYBOOK GOAL:
Drive growth, acceptance, and adoption of Unmanned and 

Autonomous Systems in the Air, Land, Sea and Space 
domains by transforming Hampton Roads Eastern Shore 

(southeast Virginia and northeastern North Carolina) 
into a nationally recognized epicenter for research, development, 

test, evaluation, and operations through partnerships with 
academia, industry, and government.  
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The Commonwealth of Virginia is a nationally recognized leader in Unmanned Aerial Systems, 
with world class facilities (e.g., Mid-Atlantic Aviation Partnership (MAAP) at Virginia Tech), two 
NASA centers, fifteen military installation, a vibrant base of developers and users, and strong 
state support through the Unmanned Systems Center at Virginia Innovation Partnership 
Corporation (VIPC). This leadership was recognized by Business Facilities Magazine in 2020 when 
it called out Virginia as Number 1 (#1) in its 16th Annual Rankings (as shown in Figure 1) for

• Unmanned Aerial Systems
• Cybersecurity
• Digital Infrastructure

second (#2) for 
• Best Business Climate

and third (#3) in
• Workforce Development. 

Figure 1: Business Facilities’ 2020 State Rankings

Figure 2: Virginia is CNBC’s Top State for Business
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Virginia’s “surge” into third place for 
Workforce Development is due in no small 
part to ”the Commonwealth's new Virginia 
Talent Accelerator Program (VTAP), 
sponsored by the Virginia Economic 
Development Partnership (VEDP) in 
partnership with the Virginia Community 
College System”. As shown in Figure 2, 
CNBC ranked Virginia as “America’s Top 
State for Business” in 2021, citing its 
“strong workforce and… solid education 
systems” as the most significant reasons 
for its overall selection. Virginia has 
captured top honors five times — more 
than any other state — and is the first 
state to achieve back-to-back wins.
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Located 130 miles southeast of Washington, DC, the Hampton Roads Eastern Shore Geographical 
Region is comprised of the Virginia Beach–Norfolk–Newport News, VA–NC Combined Statistical 
Area (CSA) as designated by OMB and includes the Virginia Beach-Norfolk-Newport News, VA-NC 
Metropolitan Statistical Area (2020 population ~1.8M) along with the Elizabeth City and Kill Devil 
Hills, North Carolina Micropolitan Statistical Areas. The addition of the Virginia Eastern Shore 
completes the Hampton Roads Eastern Shore Region as shown in Figure 3.

Figure 3: Hampton Roads Eastern Shore Maps
Left: HRES Geographical Region in green
Top: Southeast Virginia with VT MAAP, Washington DC,   

and VISA locations indicated for references
Right: Regional and City Flags (top to bottom)

Hampton Roads, Virginia Beach, Poquoson, 
Hampton, Suffolk, Newport News, Williamsburg,    
Chesapeake, Norfolk
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 City of Chesapeake
 City of Franklin
 City of Hampton
 City of Newport News
 City of Norfolk
 City of Poquoson
 City of Portsmouth
 City of Virginia Beach
 City of Williamsburg
 Gloucester County
 Isle of Wight County
 James City County
 Mathews County
 Southampton County
 York County

Hampton Roads Eastern Shore (HRES) is made up of sixteen (16) locations in Virginia:
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six (6) locations in North Carolina Hampton Roads:
 Camden County (including Elizabeth City)
 Currituck County
 Dare County (including Kitty Hawk)
 Gates County
 Pasquotank County
 Perquimans County

ORF

PHF

DC

Figure 4: HRES
Hampton Roads Cities and Counties (top left), 
Eastern North Carolina (top right),
the Eastern Shore (middle),
and Virginia Airports (bottom)

and the Virginia Eastern Shore. Covering 
approximately 3730 square miles total, the 
area from Newport News to Norfolk that 
contains two commercial airports (ORF and 
PHF circled in red in Figure 4), over a dozen 
general aviation (GA) airports as indicated 
with green and blue symbols, and fifteen 
military installations representing all five 
military branches.
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As shown in Figure 5, HRES assets include an established commercial/government/DoD base along 
with unique and world class facilities including: 

• A strong federal lab presence with two NASA centers (LaRC, WFF) and 
Department of Energy’s Thomas Jefferson National Accelerator Facility
that houses a new Department of Energy (DoE) Supercomputing Facility.

• Rural Airports (Accomack) and NASA Wallops with dedicated runways and operations for UAS
• Marine ramps and waterways for launch and testing of (sub)surface Autonomous Systems 
• Virginia’s Open Data Cube and Big Data analysis for satellite data
• A commercial space port (MARS) with ongoing mid-latitude orbital launches (1 of 4 in the US)
• A large and growing DoD operational presence (Navy, Marines, Air Force, Army. Coast Guard)
• Headquarters of NATO Supreme Allied Command Transformation, leading innovation for 

alliance forces and capabilities 
• A vibrant commercial industry with America’s largest military shipbuilding company (NNS)
• A world class commercial port system, Norfolk International Terminals
• A strong regional state university and community college system

8Figure 5: Military and Federal Facilities in Hampton Roads
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Each location in the greater HRES region comes with its own local culture as well as complex 
transportation systems (highways, bridges, tunnels, waterways, etc.) including airspace around 
multiple military bases and several airports nestled in and around rural areas across multiple 
states. When viewed as a whole, the Hampton Roads Eastern Shore region and connected  
community represents a “blueprint region” capable of supporting RDT&E in urban, suburban, and 
rural environments and working with industry to institute policies and procedures to enable 
routine operations. By connecting communities around the lower Chesapeake Bay and leveraging 
our existing high-tech environment, Hampton Roads Eastern Shore can serve as a pathfinder for 
smart cities, advance air mobility (AAM), digital transformation, workforce development, while 
contributing to the public good. The “blueprint region” of HRES can stretch beyond its borders by 
serving as an analog for major cities such as New York City, NY or Washington, DC. HRES is not 
unlike the physically disconnected five boroughs of NYC which also includes two commercial 
airports, JFK and LGA, two of the busiest airports in the US. NYC is an an often-chosen location for 
the study of automaton and autonomy technologies and advanced capabilities to improve the 
operation of the National Airspace System (NAS) but does not lend itself to operational flight tests. 
Beyond air, land, and sea, HRES is home to one of only four historical space ports in the United 
States and is ideally located for providing access to mid-latitude orbits. HRES can serve as a 
“blueprint city” analog for major metropolitan areas. These features and assets, combined with 
the need for an integrated approach to autonomous systems growth and the innovation to achieve 
it as laid out in this strategic vision, make the HRES region “the place” and now “the time” for an 
Integrated Autonomous Systems National Hub. 
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AIR  ● LAND  ● SEA  ● SPACE
This strategic plan and playbook leverages ongoing investments and interests on a per location 
basis, identifies synergies, and recommends actionable and achievable “plays” to increase 
integration so that the whole is greater than the sum of the parts across air, land, sea, and space.
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The goal of growing the Hampton Roads Eastern Shore (HRES) Region into an Integrated 
Autonomous Systems National Hub demands developing and maturing multifaceted 
infrastructure across multiple mission types in the domains of air, sea, land, and space. This 
infrastructure can be physical, virtual, digital, educational, operational, economic, humanitarian, 
collegial, etc. but all will play a role in connecting communities in the HRES region. Mission types 
include but are not limited to emergency response, security, surveillance, maintenance, and 
environmental science as well as general RDT&E. The seventeen (17) plays included in this HRES 
Autonomous Systems Strategic Playbook address one or more of the following categories:
 Public Good/Acceptance
 Digital Transformation and Cybersecurity
 Education and Workforce Development
 Research Development Test & Evaluation (RDT&E)

and are presented in a loosely temporal sequence to highlight dependencies. Nearest term 
activities are “just do” followed by “show feasibility” and then “create plan”. Each play is marked 
in the upper right-hand corner with the symbol representing its place on the timeline. 

Just Do Show                                             Create
Feasibility                                     Plan

Several plays are grouped under the “Drones for Good” moniker (see next page) which directly 
impacts social welfare and also foster trust and social acceptance over time.

All plays are part of a near-term roadmap of specific, actionable, and achievable efforts based on 
gaps and barriers identified by the broad unmanned and autonomous systems community in 
HRES through workshops (see Appendix A), surveys, directed committees, general outreach, and 
outside assessments. They are intended as complementary to the four strategies listed in the 
“Commonwealth Of Virginia Unmanned Systems Strategic Plan 2021 | 2022” created by Virginia 
Unmanned Systems Center at Virginia Innovation Partnership Corporation (formerly Center for 
Innovative Technology, CIT):

1. Provide Leadership and Promote the Growth of the Virginia UxS Industry
2. Work with Academia to Support UxS Related Curricula and Strengthen the Workforce and 

Innovation Pipelines
3. Create and Incorporate a Robust Communications / Marketing Plan in Collaboration with 

Virginia Stakeholder Organizations
4. Leverage Virginia Thought Leaders to Identify and Engage in Emerging UxS Industry Trends

This “strategic playbook” is a living document that should be regularly updated as capabilities 
mature, regional needs evolve, and community collaboration increases. 

THE PLAYBOOK

 Access and Mobility
 Community Collaboration
 Policy
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Drones For Good
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To that end, Hampton Roads Eastern Shore (HRES) region of Virginia should:
1. Create a marketing campaign 
2. Conduct at least one “public good” use case with clear potential benefit to the Hampton 

Roads area. Employ social media and local news entities to publicize per the marketing 
strategy.

a. Waterway Health
o Employ UAS technologies to collect visual imagery of local waterways

Invite local businesses to conduct on-demand water sampling on the Chesapeake 
Bay, Elizabeth River, James River, etc. 

o Leverage NASA LaRC’s upcoming proof-of-concept effort on the Back River to 
encourage industry participation as well as continued collaboration with researchers 
at NASA Langley Research Center (LaRC) and Old Dominion University (ODU). 

b. Shellfish Safety
o Leverage UAV and UUV capabilities to monitor, protect, and promote the health of 

commercially valuable marine products such as oysters, clams, and sea scallops.
c. Beach Safety

o Conduct an Emergency Management and Response UAS Demonstration in 
partnership with the Virginia Beach Lifesaving Service or similar.

Additional detail is provided in the play descriptions for each of the four recommendations above.

In its Advanced Air Mobility (AAM) National Blueprint, 
the National Academies of Sciences, Engineering, and 
Medicine (NASEM) acknowledges the importance of 
public acceptance which could be impeded by anything 
from noise pollution to privacy concerns, and current 
public perception about unmanned systems. While the 
aim of this strategic plan is to boost the autonomous and 
unmanned systems industry in the Hampton Roads 
Eastern Shore (HRES) region, some missions may not be 
or become revenue generators. However, some missions 
are important enough that they should be judged (at 
least initially) on their contribution to public good. Once 
performance capability and public acceptable are 
established, we may find that an industry blossoms 
around the public demand, either directly or indirectly.
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THE PLAYS

JUST DO
1. Regional Route/Corridor Study
2. BVLOS UAS Flight Corridor Acceleration
3. Advanced Air Mobility (AAM) Blueprint
4. Drones for Good: Improving Beach Safety
5. Drones for Good: Social Acceptance Campaign
6. Maritime Opportunity Roundtable
7. Small Business Matchmaker
8. Safety and Security Partnership Building
9. Smart Communities Knowledge Sharing

SHOW FEASIBILITY
10. Drones for Good: Waterway Health Monitoring
11. Drones for Good: Hampton Roads Shellfish Safety
12. Offshore Wind (OSW) Research Facilitation
13. Data Infrastructure and Data Fabric

CREATE PLAN
14. Hampton Roads Eastern Shore “Autonomy Advocate” 
15. Infrastructure Check Standard
16. UAS-Collegiate Training Initiative
17. Joint Distributed Small UAS Test Range

12
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Regional Corridor/Route Development

Industry Outreach Rationale: Access and Mobility
Coupled with BVLOS approvals, established “on-demand” routes and corridors 
connecting the entities in the region create the unique opportunity for multi-model 
RDT&E and sustained operations.

Potential Funding Opportunities: Go Virginia Planning Grant

Potential Application Objectives: Create persistent routes for unmanned and autonomous 
vehicles to use for sustained operations. 
Implementation Approach / Timeline: Just Do

Scope / Purpose: Examine the viability of establishing and implementing a UxS route 
network overlying the Lower Chesapeake Bay (LCB) and between local municipalities by 
assessing relevant operational, technological, schedule, and resourcing and economic 
impact feasibility factors.

13

Figure 6: 
Corridor/Route 
Area of Interest

Figure 7: Example Route
Corridor Topography
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BVLOS UAS Flight Corridor Acceleration

Potential Application Objectives: 
• Mitigate exclusive dependency on NASA project support to ensure that HRES region 

is able to “plant the flag” for BVLOS.
• Walmart™ has invested in Virginia Beach’s DroneUp™ to develop a scalable last-mile 

delivery solution. DroneUp™ is partnering with Virginia Beach’s Hush™ Aerospace.
Help make the case that Walmart could place a service center here in HRES. 

Implementation Approach / Timeline: Just Do
Industry Outreach Rationale: Access and Mobility 
An on-demand “BVLOS” solution is critical to aerial RDT&E and operations. Show 
feasibility with early demonstration and make the case for a Walmart™ service center in 
HRES.
Potential Funding Opportunities: GO Virginia, NASA, Industry

Scope / Purpose: Partner with MAAP to build the safety case and accelerate the Beyond 
Visual Line Of Sight (BVLOS) infrastructure installation and test schedule between one or 
more site pairs. Site pairs include but are not limited to:
• NASA ARMD’s Advanced Air Mobility (AAM) High Density Vertiplex (HDV) Subproject

is developing a prototype vertiport and investing in a NASA LaRC demonstration as 
well as two radar systems:

• NASA LaRC/LAFB and Ft. Eustis (shoreline) or Ft. Eustis (I-64 corridor)
• NASA LaRC and Fort Monroe

•  TBD Hampton location and Little Creek
•  TBD Virginia Beach location and Dominion OSW Farm or Package Warehouse
•  NASA LaRC and NASA Wallops

14












Figure 8: 
BVLOS corridor options
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The blueprint should identify the path from where we are today to achieving the plays 
identified as “Just Do” via the identification of  potential investments (infrastructure,  
veritport locations, zoning, licensing, community issues, etc.) to create a compelling 
environment in Hampton Roads for AAM research and early adoption.  These investments 
should include but are not limited to the plays identified as “Show Feasibility”. Identification 
and prioritization of investments should begin with key stakeholder discussions, analysis of 
past market studies and potentially an additional market study, or roundtables such as the 
Maritime Opportunity Roundtable.  The analysis should identify: 
• Current and future demand for investments (corridors, calibrated facilities, etc.)
• Survey of DOD programs, testing and acquisition strategy including where they seek 

synergy with civil developments. Potential synergies may include USAF Agility Prime, 
MAAP, Fort Picket, Fort Eustis, Fort Monroe, Naval Auxiliary Landing Field Fentress, 
NASA LaRC, and NASA Wallops.

Stakeholder voices should include vehicle and service providers from the AAM industry, 
DoD (e.g., Agility Prime), HRMFFA, airport authorities, and community leaders.  With 
appropriate stakeholders, identify AAM pilot projects such as those identified in this 
playbook as well as candidate DoD use cases:
• JBLE flight detachment at Eustis / Langley AFB for VIP (TRADOC and ACC) regional 

transport currently using UH-60 and C-12.
• USSOCOM at Eustis for VIP (DIR SP) transport currently using C-12
• RDT&E chase aircraft safety mission currently using other aircraft assets (NASA 

Langley, NASA Wallops, Army DEVCOM (Eustis)).
• USN ship-to-shore-to-ship movement of people and packages between Naval Station 

Norfolk and USN Ships outside the harbor area.

Create a blueprint to establish a hub of Advance Air Mobility (AAM) RDT&E and operational 
adoption in Hampton Roads Eastern Shore and serves as a blueprint for other communities.  
AAM is defined here as it is within NASA Aeronautics to include sUAS, emergency 
response, package and cargo UAS, and Urban Air Mobility (UAM) where all the vehicle and 
mission types sharing common airspace and many infrastructure investments such as 
communication and data backbones and smart community integration. This blueprint should 
identify the path from where we are today via the identification of potential investments 
(infrastructure, incentives, etc.) and include 
the plays identified as “Just Do” and 
to create a compelling environment in HRES 
for AAM research and early adoption.  These 
investments should include but are not limited 
to the plays identified as “Show Feasibility”. 

Image Credit: SANDAG
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Drones For Good: 
Surf’s Up - Improving Beach Safety

Scope / Purpose:
• Conduct an Emergency Management and Response UAS Demonstration Project to 

illustrate how Virginia beaches could be the safest in the country by utilizing unmanned 
systems for preventative and situational awareness measures and emergency 
response efforts

• Complement Lifeguard/Emergency First Response efforts to improve response time 
and surf assessments

• Improved safety of personnel and potentially reduce operational costs

16

Application Objectives:
• Provide recon / scanning of surf for conditions or hazards (Rip Currents) 

with live streaming video
• Survey and scan surf line during no swimming conditions
• Send message out to swimmers who are out too far or warnings about dangerous 

marine life
• Augment advanced continuous search or monitoring
• Improve swimmer / beach goers rescue time by providing life saving devices quicker

Implementation Approach / Timeline:
• Just Do 

Strive for initial / cursory demo and initial training in early 2021 with goal to conduct full 
demo and potential operational deployment in spring and/or summer 2022. Leverage 
lessons learned from Australia’s NSW UAV Patrol.

Industry Outreach Rationale: Public Good/Acceptance, Drones for Good

Potential Funding Opportunities: CIT, local business participants   

Figure 9: Virginia Beach Lifeguard Stations
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Create a marketing strategy for socialization to the residents of Southeast Virginia. 
Messaging should be around how unmanned and autonomous systems can work for the 
benefit of the public and provide awareness around demonstrations, etc. Branding is 
critical to this effort. Strive for branding continuity across all efforts. Create a friendly 
and easily-recognizable “logo” or color(s) to be applied to all press releases, vehicles, 
infrastructure, etc. For example:

Drones For Good: 
Social Acceptance Campaign

Surf Life Saving in New South Wales Australia introduced drones into their fleet of 
assets three years ago (2018) for shark surveillance and coupled that with branding, 
tourist access to beach drones and pilots, and a local NSW marketing campaign. The 
drone program doubled in size in one year and today about 200 UAV pilots are employed 
at over 50 beaches to spot sharks, rips and other hazards to keep beach users safe.

Application Objectives: Public Good/Acceptance

Implementation Approach / Timeline:
• Just Do - Leverage lessons learned 

from Australia’s NSW UAV Patrol.

Industry Outreach Rationale: Drones For Good
Public Good/Acceptance

Potential Funding Opportunities: VIPC, local business participants (UAVs, sensors, etc.)

Figure 10: Logos from FSV, the American Red Cross, and NSW Lifesaving Services

Figure 11:  Surf Life Saving NSW's “red and yellow” 
branding of Australia’s New South Wales 

(NSW) UAV drone program Patrol Locations 

17
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Maritime Opportunity Roundtable

Industry Outreach Rationale: Community Collaboration - Industry is critical to 
determining emerging needs and must be included along with government organizations.

Potential Funding Opportunities: n/a

Application Objectives: Community Collaboration 
Implementation Approach / Timeline: Just Do

Scope / Purpose: Convene a Maritime Opportunity Roundtable with the appropriate cross 
section of stakeholders to identify emerging opportunities for HRES given emerging 
needs of the port, offshore energy, and U.S. Navy strategy for autonomous naval systems 
and vehicles.  This is a superset of the scope of the recent Maritime Security workshop 
and will include those needs. The stakeholder list requires development and at a 
minimum incudes VISA, VIPC (formerly CIT), VEDP, HRMC, DOD, DHS, regional economic 
development organizations, HRMFFA, maritime industry (Huntington Ingalls, etc.), 
Dominion Offshore Energy, ODU (including VMASC), Hampton University, and William and 
Mary College (including VIMS).

18
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Scope / Purpose: Keep small new-start businesses healthy by connecting them with “small” 
and/or “agile” government R&D needs. Cash is oxygen for a small business so smaller 
purchases that are not competed and allow for quick payment can be the difference 
between success and failure early on. Create a free service that matches government R&D 
groups to small businesses to keep them financially viable and expose them to working 
with the government.

Application Objectives: Connect small regional businesses with government research 
organizations in need of tailored solutions. Unlike large DoD contractors, for example, 
governments researchers are often in need of that “one small thing” at the right price now
that will revolutionize their research, development, evaluation, and testing (RDT&E). For 
example, a research group needs one or two small UAVs with a modular architecture that 
allows for swapping out of hardware and embedded software. These needs (both on the 
government side and the small business side) often occur at a faster pace than existing 
programs such as NASA SBIR and FAA RE&D. Further, most commercial products are 
buttoned-up such that there is no “under the hood” access. Established industry providers 
likely will not see sufficient ROI to justify creating a very few of any product, especially 
while working with a customer that has very specific needs.

Implementation Approach / Timeline: Just Do
Leverage lessons learned and previous progress with similar efforts including but not 
limited to OpenSeas Technology Innovation Hub, National Institute of Aerospace (NIA)  
Accelerator, and TEConomy’s recommendation to create a startup small business 
“incubator”. Connect with 

Industry Outreach Rationale: Community Collaboration

Potential Funding Opportunities: Negligible funding required to start. Simple solution could 
be a website where organizations register and search. Future solution could be someone(s) 
assigned to maintain awareness in the area and make introductions and mentor new 
businesses on government processes. Possible hosts include 757 Alliance, AUVSI, HRMFFA.

Small Business Matchmaker

Government
research

small
business

O2
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Application Objectives: LaRC’s “City Environment Range Testing for Autonomous 
Integrated Navigation” (CERTAIN) capability has the potential to provide unique support to 
the development of use cases and training protocols – and to the 
identification and understanding of enhanced technology needs –
related to public safety and emergency response activities that 
leverage UAVs and UGVs. A recent event that could have benefitted 
from this partnership is the I-95 winter-storm pile-up in January 
2022 that left drivers stranded overnight in freezing temperatures.   

Partnership-Building between Federal Facilities, 
Industry, and the Local First Responder Community

Industry Outreach Rationale: Community Collaboration 
A partnership between government and local public safety organizations has the potential 
to allow for valuable bi-directional information flow and learning to occur, with potential 
benefits ultimately being accrued by local communities as well as U.S. UxS developers 
and manufacturers.  Technologies developed as part of ongoing programs and projects 
may be showcased and identified as useful in supporting a variety of public safety 
missions, some of which may be deemed to be quite novel. 

Potential Funding Opportunities: Local facilities, DHS: State Homeland Security Program 
(SHSP), Port Security Grant Program, Direct S&T, Urban Area Security Initiative (UASI).

Implementation Approach / Timeline: Just Do
Little to no funding is required to conduct local meetings. As a pathfinder, encourage the 
building of partnerships between NASA LaRC and the local first responder community, 
drawing heavily on the knowledgebase that resides within VIPC’s Public Safety Innovation 
Center. Preliminary discussions ongoing between the entities shown in Figure 12. 
Leverage “Drones for Good” demonstration(s). Reach out to include discussions with 
Shipyard, Coast Guard, and AUVSI Hampton Roads Public Safety Committee.

Scope / Purpose: Leverage the connections made during the Virginia Unmanned Maritime 
UxS Industry Summit held on 28 July 2021 and follow-on discussions hosted by NASA 
LaRC to identify opportunities for collaboration around facilities, training, and use cases 
including but not limited to general response, Hazmat, Bomb squad, Search and Rescue 
(SAR), and Maritime/Port Operations. 

Figure 12: Informal conversations between NASA LaRC, York County, and Norfolk 
(as reflected in the logos above) have already taken place as of the date of this document.

20

Image Credit: VDOT
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Smart Communities, Smart Region

Industry Outreach Rationale: Community Collaboration for a “Smart Region”
Local industries may benefit from this knowledge transfer directly (e.g., by electing to 
alter a given strategy related to their use of smart technologies based on information 
gleaned through interactions with LaRC and/or Virginia Beach) and/or more indirectly by 
recognizing the existence of viable business cases that might not have been as readily 
apparent in the absence of these interactions.

Potential Funding Opportunities: NASA LaRC and Virginia Beach activities are ongoing.

Application Objectives: Through identifying and overcoming some key barriers associated 
with the use of various smart technologies, a transfer of knowledge between LaRC, VB, 
and the external community may accelerate the rate at which some are able to realize 
improvements in various measures of efficiency and effectiveness through their own use 
of smart technologies. Focus on cybersecurity will be critical.
Implementation Approach / Timeline: Just Do
To bootstrap, create a regional test application like Waze™ that tracks flooding in real-
time across the region to accompany the million of dollars invested into fixing flooding 
across ten areas within the seven cities of Hampton Roads and the Eastern Shore.

Scope / Purpose: Establish a bi-directional communication mechanism (and sister 
strategy related to engagement, cadence of comm, etc.) to ensure that the HRES 
community benefits from an ongoing, open transfer of operational knowledge and 
lessons learned accumulated by 
(1) NASA LaRC as it pursues its “Smart Center” initiative.  LaRC’s initial efforts

are focused on its “City Environment Range Testing for Autonomous 
Integrated Navigation” (CERTAIN) capability, with the “CERTAIN Smart 
Center Project” tasked with leading the strategic migration of CERTAIN 
to an enhanced capability that transforms Center operations, safety, and research.

(2)Virginia Beach’s “Smart City” partnership with the Waze™ mobile app to share real-
time, crowd-sourced information of current road conditions in the region, which in 
turn has been useful in responding during inclement weather and major traffic events 
such as marathons, festivals, parades and holiday weekends. This data can help 
reduce congestion and better inform transportation infrastructure decisions for city 
government. 

21
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Drones For Good
Autonomous Monitoring of Waterway Health

Industry Outreach Rationale: Public Good/Acceptance, Drones for Good 
The investigation of novel ways to use UxS capabilities to support the collection of 
scientific data may result in the identification of viable business cases not 
considered to date.

Potential Funding Opportunities: ODU, VIPC Pilot, NSF,  GoVirginia

Application Objectives: Evaluating the viability of surface water data collection via 
UAS assets is particularly relevant given that the National Science Foundation 
(NSF) plans to relocate its Pioneer Array to offshore Virginia in 2024 – i.e., there 
may be an excellent opportunity to gather new types of data via UAS to augment 
this major NSF investment. Potential feedback to HRSD Dataflow process. 

Implementation Approach / Timeline: Show Feasibility 
Continue discussions with ODU and NASA to target high incident(s) of red algae 
bloom. There is a strong tie-in to the BVLOS corridors, especially those over water, 
as BVLOS ops will enable fuller potential of UAS to be realized in order to acquire 
large sample size data relatively quickly.

Scope / Purpose: Leverage the proof-of-concept effort related to surface water 
data collection being collaboratively pursued by NASA LaRC, ODU, and HRSD.  
LaRC will collect airborne images of Back River surface water using a UAS 
vehicle's onboard imaging systems while ODU simultaneously collects ground-
based surface water data from the same Back River location.  Images, results of 
water sample data analyses, and recommendations regarding the viability of 
using UAS assets to surveil – and potentially collect samples from – bodies of 
water to monitor harmful algal blooms (HABs) will be available as information to 
be shared with others in the community.

Figure 13: 
Potential site 
for Waterway 

Health 
Monitoring 
Pathfinder
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Drones For Good: Shellfish Safety

Industry Outreach Rationale: Public Good/Acceptance, Drones for Good 

Potential Funding Opportunities: Chesapeake Bay Foundation; Virginia Marine 
Resources Commission (VMRC), VIMS, Chesapeake Oyster Alliance, Shellfish 
Growers of Virginia 

Application Objectives: Virginia Seafood states that “Virginia is the nation’s third 
largest producer of marine products with total landings of 393,065,090 pounds in 
2019 and is only outpaced by Alaska and Louisiana. The dockside value to 
watermen alone was $184,270,303. We also rank as the largest seafood 
production state on the East Coast. As of 2018 Reedville, VA is the fifth largest U.S. 
fishing port based on landings and Hampton Roads was the nineteenth wealthiest 
seafood port in the nation.
Implementation Approach / Timeline: Show Feasibility

Scope / Purpose: Engage with local entities (e.g., Virginia Department of Health, 
Virginia Institute of Marine Science, Virginia Marine Resources Commission, 
Newport News Seafood Industrial Park) to identify opportunities – having 
economically viable businesses cases – to leverage UAV and UUV capabilities to 
monitor, protect, and promote the health of commercially valuable marine 
products such as oysters, clams, and sea scallops.
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Offshore Wind (OSW) Research Facilitation

Industry Outreach Rationale: RDT&E
Clean Energy incentives motivating industry participation

Potential Funding Opportunities: Build Back Better Act

Application Objectives: In addition to energy generation, the OSW Lease Area (Figure 15) 
could be used for experimentation, testing, and certification of autonomous and 
unmanned systems. The creation of a research “broker” to facilitate and coordinate the 
use of the OSW research platform(s) will increase efficiency by establishing a set of 
processes, aligned with, and permitted by, the respective Federal and State agencies, 
which streamline the permitting required to research, experiment, test, and certify 
solutions which improve offshore renewable energy development, while addressing the 
concerns of the various community and industry stakeholders. Research opportunities 
may extend beyond the energy development to marine life monitoring and water quality.
Implementation Approach / Timeline: Show Feasibility

Scope / Purpose: The first two CVOW pilot test turbines are up and running 27 miles off 
the coast of Virginia Beach — an important first step toward offshore wind development 
for Virginia and the United States. Not only are the turbines generating 12 megawatts of 
electricity, they are demonstrating to the world that wind energy works well in the 
Atlantic. The goal is to have 188 wind turbines stretching 800 feet into the air in a 2,640-
megawatt wind farm will be anchored 27 miles off the coast of Virginia Beach, generating 
enough energy to deliver power to 660,000 homes and businesses by 2026.

Coastal Virginia 
Offshore Wind 
Pilot Turbines

Coastal Virginia 
Offshore Wind 

Lease Area

Figure 15: Offshore Wind Area Location
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Data Infrastructure and Fabric
High Bandwidth, Low Latency

Industry Outreach Rationale: Digital Transformation and Cybersecurity
Increasing 5G coverage within the HRES region is, in itself, an attractive prospect.  
However, establishing LaRC, in particular, as a 5G-equipped research facility would 
significantly accelerate the development of robust command and control and vehicle-to-
vehicle links that are required to conduct safe BVLOS flight operations.  Accelerating the 
development of technologies required for BVLOS flight is key to the creation – and 
ultimate use – of BVLOS flight corridors within the HRES region.  Additionally, the use of 
various smart technologies at LaRC would be significantly enhanced by access to 5G, and 
the transfer of knowledge between LaRC and the external community (see “Smart 
Center” Play) may accelerate the rate at which some are able to adopt and subsequently 
realize tangible benefits through their own use of smart technologies.

Potential Funding Opportunities: An entity such as the MITRE Engenuity Open Generation 
Consortium could be approached with a use case related to moving large volumes of high 
bandwidth, low latency data across LaRC’s campus.  LaRC and HRES could provide an 
interesting “challenge” and “test location/facility” while consortium members could 
provide various in-kind contributions (e.g., access to specialized equipment and 
frequency bands) to address and learn from the use case and its problem space. 

Application Objectives: This effort could be 
incorporated into LaRC’s Smart Center initiative 
and would significantly enhance activities related 
to Center operations (e.g., condition-based 
maintenance assessments), safety (e.g., perimeter 
surveillance), and research.
Implementation Approach / Timeline: Show Feasibility
With NASA LaRC as a pathfinder, expand the data coverage from LaRC’s “City 
Environment Range Testing for Autonomous Integrated Navigation” (CERTAIN) range to 
cover the entire HRES connected community. Leverage Open Data Cube to create a “data 
fabric” to support shared access to, among other things, airspace surveillance data 
associated with vehicles operating in the region.

Scope / Purpose: Encourage a key research 
facility to aggressively pursue establishing the 
capability to move large volumes of high 
bandwidth, low latency data across its entire 
campus using a technology such as 5G as a 
pathfinder for the HRES region.  
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HRES Autonomy Advocate

Industry Outreach Rationale: Community Collaboration 

Potential Funding Opportunities: TBD

Application Objectives: Community Collaboration 
Implementation Approach / Timeline: Create Plan

Scope / Purpose: Designate a focal point to serve as an advocate, integrator, facilitator 
for the Hampton Roads Eastern Shore (HRES) UxS ecosystem.  Stakeholder input is 
needed to define the form, but it is likely to be a convener and integrator pulling together 
existing organizations in HRES (community, industry, DOD, locality economic developers, 
universities, Federal labs) and working closely with Commonwealth entities such as 
CIT/VIPC, VEDP. Hampton Roads 757 Alliance, and state cabinet members.  

The focal point will require resources for integration, outreach, project management, 
marketing, funding pilot projects, etc.  This is somewhat analogous to CIT UMS Center 
itself which was formed in response to the UMS Commission recommendation for a 
Commonwealth UMS Advocate.  In this case it is HRES-focused to perform many 
functions working in partnership with CIT/VIPC.  Integrating objectives and capabilities 
across the region’s localities, providing a “shingle” visible to the industry nationally, a 
focal point to call for help, and acting as a chief scientist or innovation officer of sorts 
continually looking for trends to leverage.
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Infrastructure Check Standard
Workforce Development

Industry Outreach Rationale: Education and Workforce Development 
Pilot availability is important to available workforce in this region. Further, the training 
points to training for is the ability of the vehicle to collect the data of interest so also 
supports vehicle/sensor industry. This stands whether mission is remotely by a pilot or 
uses high level of autonomy.

Potential Funding Opportunities: TBD

Application Objectives: Education and Workforce Development, Policy
Federal facilities with significant maintenance costs have expressed interest in hiring in 
this type of “check standard” inspection support. This also holds for general pilot support.
Implementation Approach / Timeline: Create Plan
Work with VEDP, local universities (e.g., HU, ECSU) and colleges (e.g., TNCC and PVCC) to 
leverage existing courses to coordinate and create a training program.

Scope / Purpose: Establish an institution(s) where students could go to conduct training 
flights for infrastructure inspections or other missions.  Airspace and range approvals 
would be in place (given certain limitations) and teams could train at the facility(ies). 
Introduce students to challenges expected in these types of missions:

• GPS-denied locations • strong RFI areas • hard to navigate areas
along with known defects that could present a challenge to see if teams and/or 
individuals can detect them.

Analogous to wind tunnels that use a ‘check-standard’ model to calibrate their 
instrumentation. Models can be shared for calibration agreement and correlative data.

Figure 16: 
UAV inspection of 

OSW turbine blades 
(MDT), pipeline 

(UND), and power 
lines (images: NASA)
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https://www.pvcc.edu/uas
https://www.tncc.edu/programs/small-unmanned-
aircraft-drone-systems-flight-technician-certificate

https://www.ecsu.edu/
aviation/uas.html

http://news.hamptonu.edu/co
nnection/aviation_drones.cfm
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UAS-Collegiate Training Initiative

Industry Outreach Rationale: Education and Workforce Development
Assist with the development of a diverse, highly-trained workforce in the HRES region

Potential Funding Opportunities: FAA, NASA Internships, Fellowships, Scholarships (NIFS)

Application Objectives: Federal facilities have expressed a persistent need for qualified 
and certified UAV pilots.
Implementation Approach / Timeline: Create Plan 

Scope / Purpose: Engage with – and perhaps support increased local membership within 
– the FAA’s Consortium for Small Unmanned Aircraft System Technology Training.  
Potential activities include:
1. Sponsor a conversation to exchange of ideas among smaller institutions (e.g., TNCC 

and ECSU) and larger institutions (e.g., Virginia Tech and North Carolina State 
University) affiliated with the FAA’s UAS Collegiate Training Initiative (CTI). FAA-
approved UAS CTI schools are shown in Figure 17.

2. Create targeted opportunities for “hands on” developmental experiences at NASA 
LaRC and/or WFF (e.g., provide exposure to LaRC’s Operational Readiness Review 
process; provide opportunities to shadow a NASA UAS Range Safety Officer prior 
to/during the conduct of a mission).

Figure 17: 
Approved Unmanned 

Aircraft Systems-
Collegiate Training 
Initiative (UAS-CTI) 
Schools around the 
Virginia and North 

Carolina HRES Region
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Joint Distributed Small UAS Test Range

Industry Outreach Rationale: Public Good/Acceptance, Digital Transformation and 
Cybersecurity, Access and Mobility, RDT&E, Community Collaboration, Policy
Connected regions are critical to demonstrate compelling mobility and test criteria are 
critical to show performance and received certification.

Potential Funding Opportunities: DHS, Build Back Better

Application Objectives: HRES as an Integrated Autonomous Systems National Hub
Implementation Approach / Timeline: Create Plan

Scope / Purpose: Provide “one-stop shop" access to the Commonwealth of Virginia’s 
existing UAS infrastructure, unique research airspace (inland & maritime) and topographic 
diversity suitable for a dynamic combination of resources required for UAS innovation, 
testing, evaluation, and training for Department of Defense (DoD), and Local Responder and 
Security missions. Both have a identified a need for sites for small Unmanned Aircraft 
Systems (sUAS) testing and training to support multiple missions spanning Department of 
Homeland Security (DHS), U.S. Coast Guard, Customs and Border Protection, First 
Responder Groups, and U.S. Secret Service missions. These needs require access to 
suitable restricted or COA airspace for sUAS operations over required surface features, 
access and scheduling, ease of travel to and from the site, and suitable space for 
classrooms, UAS operations and maintenance, and ground control stations. 

As shown in Figure 18, NASA Wallops Flight Facility (WFF) and Virginia Commercial Space 
Flight Authority (VCSFA) along with NASA Langley Research Center (LaRC) and US Army 
Fort Pickett National Air Guard (FPNG) could partner to meet the diverse criteria ranging 
from rural, urban, forest, desert, and sea with access to other Virginia resources (Fort AP 
Hill, Virginia Tech Transportation Institute, MAAP, etc.) as new requirements arise.

Figure 18: Existing Southeast Virginia UAS Infrastructure
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Hampton Roads Public Safety 
Maritime Environment: Exploring 
Opportunities and Requirements

Findings from:

Maritime Safety and Security 
Workshop and Summit

Workshop : 30 June 2021
Summit : 28 July 2021
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On June 30, 2021, CNA’s Institute for Public Research (IPR), Virginia’s Homeland Security Division, 
the Virginia Institute for Spaceflight and Autonomy, and the Virginia Unmanned Systems Center at 
the Center for Innovative Technology hosted a maritime safety and security workshop. The purpose 
of the workshop was to identify public safety activities that lend themselves to unmanned 
technologies to enhance safety and security in the Hampton Roads maritime environment. The 
Workshop Planning Team, led by members of IPR, developed the following objectives:

1. Identify opportunities to improve the operational effectiveness and efficiency of maritime 
safety and security activities in the Hampton Roads area.

2. Identify specific requirements and capabilities to optimize maritime safety and security 
activities in the Hampton Roads area.

Workshop participants developed systems requirements across multiple reference missions:
• Emergency response
• Hazmat
• Bomb squad
• Search and Rescue (SAR)
• Maritime/Port Operations

and identified thirteen (13) mission-specific pain points or operational needs:
1. Conducting hazmat response on the water requires vessels, staffing, and detection 

capabilities, resources that are hard to deploy quickly and are often employed elsewhere 
(e.g., when vessels are used for firefighting missions). Not responding quickly causes hazmat 
situations to quickly escalate and get beyond local capabilities.

2. For wide-area hazmat incidents on land or in water, the lack of resources, personnel, and 
monitoring devices impede the ability to detect hazmat and pollutants.

3. There are no fast, safe ways to do threat identification on land.
4. There are no fast, safe ways to do threat identification on and under water.
5. Safety and security organizations can’t get streaming video to one central location (e.g., video 

at operations centers, command centers, or incident command/unified command areas).
6. The region (including public and private sectors) does not have the ability to quickly assess 

potential damage to critical infrastructure, such as railways, pipelines, etc., because these 
missions are time and personnel intensive.

7. Adverse terrain and geography provide challenges to regional safety and security missions. 
Difficult terrain and geography (such as shallow waters, vegetation-covered terrain) limits 
access of law enforcement, bomb squad, and hazmat responders. In addition, hazardous 
materials can easily enter areas where they are hard to access and track (e.g., storm drains).

8. Crowd control, both on land and in the water, during large events is challenging. Responders 
cannot easily identify hotspots and coordinate response.

9. A lack of underwater mapping of the bottom of the bay and channels leaves responders 
without a ground truth or an ability to detect changes quickly.

10. There is no easy way to monitor the soft and critical infrastructure in Hampton Roads, 
which is a target-rich environment.
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11. The “search” part of “search and rescue” (SAR) remains challenging in wide-search areas, 
especially in water and isolated neighborhoods. Limiting factors include types of terrain and 
adequate resources (including equipment and personnel).

12. Conducting SAR in an environment with active fires is difficult, and it is hazardous for 
personnel to enter burning structures.

13. Responders have difficulty getting a complete picture of air operations, including identifying 
drones (especially civilian) to determine whether they are a threat. Currently, responders 
rely partially on self-reporting by drone operators.

These thirteen “pain points” can be grouped into twelve common technical capability needs or 
requirements. Some mission pain points may include multiple technical needs. These Common 
Findings/Requirements are Solutions that Are/Have/Can:

1. Upgradable and extendable 
2. Swappable and interoperable sensors
3. Adverse weather and environment operations
4. 24-hour (day/night) operations
5. Ruggedized for water, dust, etc. (IPXX)
6. Portability and Maintainability 
7. Secure and persistent comms
8. Easy to use (training, interfaces, ops, etc.)
9. Automation: Autopilot with Detect & Avoid
10. Real-time mapping terrain/sea floor/coast/
11. The “1-3 sweet spot” for miles of range and hours of endurance
12. Mobility/navigation on uneven terrain, in currents, cluttered/confined spaces

These twelve capabilities are graphically represented in Figure A.1. and mapped to one of five 
feature categories (Data/Comms, Ease of Use, Sensors, Operations, and Platforms.

PlatformSensors OpsData/Comm Ease of Use

Findings From Maritime Safety and Security Workshop and Summit

Figure 18: Categorized “pain points” from the Maritime Safety and Security Workshop 
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Virginia Beach
Hampton

Chesapeake
Norfolk

Newport News
York County

Eastern Shore
Dare County
NASA LaRC

NASA Wallops
Mid-Atlantic Regional Spaceport (MARS) 

Virginia Flight Information Exchange (VA-FIX)

All “regional highlight” content derived from government websites, Wikipedia™, 
and personal notes unless otherwise indicated.
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The first ultra-high-speed transatlantic fiber optic telecommunication cable 
(MAREA), owned by Microsoft and Facebook and operated by Telxius, brought the 
first 200 terabit fiber optic cable from Bilbao, Spain, to Corporate Landing in 
Virginia Beach. Stretching 4,000 miles (6,600 km) across from Virginia Beach to 
Bilbao, Spain, the ultra-high-speed transatlantic fiber optic telecommunication 
MAREA cable is capable of transferring data at a 200 terabits per second, making 
it capable of streaming 71 million high-definition videos simultaneously. BRUSA, 
owned and operated by Telxius, brought the second cable (138 Tbps) from Rio de 
Janeiro and Fortaleza (Brazil) to Virginia Beach in 2018. An additional subsea 
cable, Dunant, connected Virginia Beach to Europe in late 2020. 
The cable landing station in Virginia Beach’s Corporate Landing Business Park
provides high capacity, Dominion Energy power certified and reliable connectivity 
options to carriers, data centers and co-location facility operators. The City of 
Virginia Beach Development Authority completed a 2.1 miles diverse conduit 
system on Corporate Landing Parkway. It consists of 2 X 8 (total 16 conduits) 4” 
conduits that include 3 1.25” innerducts located in each conduit. 

  

CONFLUENCE-1 is a proposed undersea cable system 
linking the largest recently installed cable-landing stations 
on the East Coast of the United States. It will serve as a 
diverse, more direct and more secure alternative to 
current linkages via existing terrestrial routes between 
Miami and New York. 
• 24 Fiber Pairs
• 5 Landing Stations
• 2.571 km Total Route Length
• Main Trunk: Wall, NJ to Sunny Isles, FL
• Branches: 

o Virginia Beach, VA, 
o Myrtle Beach, SC, 
o Jacksonville Beach, FL

Regional Highlight:                                                     Virginia Beach: A Digital Port City

34

Figure B-1: Transatlantic telecommunication cables

Figure B-2: East coast cable landing systems
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system businesses, attract additional high-tech companies in the Advanced Air 
Mobility industry and create a collaborative Unmanned System ecosystem in 
Hampton Roads,” he added.
In 2021, the City of Hampton began collaborating with academic partner Hampton 
University (HU) and industry partner Longbow Group and Raytheon Intelligence & 
Space on a project around Beyond-Visual-Line-of-Sight (BVLOS) Unmanned 
Aircraft System (UAS) Flight Corridors for Advanced Air Mobility (AAM) High 
Density Vertiplex (HDV) Flight Tests in Hampton Roads. Longbow and NASA LaRC 
have entered into a Space Act Agreement to expand the project partnership. The 
project partners will also work closely with other regional stakeholders, such as 
Langley AFB, Newport News/Williamsburg International Airport, Norfolk 
International Airport, Naval Station Norfolk in the process of jointly developing a 
Concept of Operations with NASA and which will be presented to the FAA to 
obtain all necessary operational approvals to operate drones in the new BVLOS 
flight corridors in 2022. Raytheon Intelligence & Space will provide Hampton 
University with a special Phased-Array Radar system as part of establishing a 
wide-area, ground-based airspace surveillance system. Data from this radar 
system will provide USRTC at Fort Monroe with local micro-weather and air 
traffic data that will be used in air traffic surveillance applications needed to 
safely operate within the BVLOS corridors. This system will be mounted on a HU 
building in downtown Hampton and is designed to help enable ground-based 
sense and avoid as well as will complementing and extending the radar systems 
installed at NASA LaRC. 

Regional Highlight: Hampton: An AAM City

In 2020, the City of Hampton supported 
the establishment of the Unmanned 
Systems Research and Technology 
Center (USRTC) operations at Fort 
Monroe while collaborating with the 
Fort Monroe Authority. “This exciting 
project will help the City of Hampton 
and the region better prepare for the 
next transportation revolution,” said 
Charles Rigney, Director of Economic 
Development. “We expect this project 
to assist our existing local unmanned Figure B-3: Fort Monroe in Hampton Virginia

Figure B-4: 
Skylar Radar 

(images 
courtesy of 
Raytheon)
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Chesapeake is an independent city in the Commonwealth of Virginia. As of the 2020 
census, it is the second-most populous independent city in Virginia, tenth-largest in the 
Mid-Atlantic, and the 90th most populous city in the United States. It has many square 
miles of protected farmland, forests, and wetlands, including a substantial portion of 
the Great Dismal Swamp National Wildlife Refuge. Extending from the rural border 
with North Carolina to the harbor area of Hampton Roads, Chesapeake is located on 
the Atlantic Intracoastal Waterway and contains more miles of deepwater canals than 
any other city in the country.
Since the arrival of colonial settlers in 1620, Chesapeake has played a major role in the 
birth of the United States of America. Chesapeake is home to the Battle of Great Bridge. 
This Revolutionary War battle helped solidify the Continental Army's reclaim on Virginia 
and drive the British Government from the colony which resulted in the removal of all 
vestiges of the British Government from the Colony of Virginia. 
A few years after the Battle of Great Bridge, Chesapeake came to prominence as a 
commerce center with the construction of the Dismal Swamp Canal in the 1790s. The 
canal has been in service for over 230 years and is the oldest continuously used man-
made canal in the United States. The canal also served an important role in the Civil War 
as it was a vital waterway route for Confederate supplies until it was captured by Union 
forces in 1862.
The Chesapeake African American Heritage 
Trail includes the Cornland School - one of the 
earliest efforts in Virginia to formally educate 
African American children, and Cuffeytown - a 
historic community formed by black people 
who were free in the 1700s.

Figure B-5: Property purchased by the Cuffee family
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The city of Norfolk is a major American naval and world shipping hub, as well as the 
center of the Hampton Roads region, both on the southside and the peninsula to the 
north of the extensive harbor between the James and York Rivers, with the railroad 
terminus and ship construction port of Newport News from the 19th century on the west 
shore and Hampton on the south and east sides, dating back to its founding in the 
colonial era as Virginia's original port. Settlers first came to Norfolk in the early 1600s,

Norfolk, Virginia as a modern settlement began in 1636 and the city formally was 
incorporated in 1736. The city was burned by orders of the outgoing Virginia governor 
Lord Dunmore on New Year’s Day in 1776 during the second year of the American 
Revolutionary War. Approximately two-thirds of the city was destroyed during the 
Revolutionary War but was soon rebuilt. Norfolk is home to Fort Norfolk, one of the last 
remaining forts authorized by President George Washington and to the largest naval 
base in the world. World War II hero, General of the Army Douglas MacArthur and his 
wife are buried in Norfolk, at the monumental rotunda of The MacArthur Memorial. 

Important African-American heritage sites include the Attucks Theatre, The Martin 
Luther King Jr. Memorial and West Point Memorial, dedicated to the contributions of 
African-Americans during the Civil and Spanish-American War.
Eastern Virginia Medical School (EVMS) is a public 
medical school founded by grassroots efforts in 
Hampton Roads. The EVMS campus includes the 555-
bed Sentara Norfolk General Hospital, the region's 
only tertiary level 1 trauma medical care facility, and 
the 212-bed Children's Hospital of The King's 
Daughters, a regional pediatric referral care facility 
and only stand-alone children's hospital in the state. 
EVMS is the first institution in the US to have 
produced a viable fetus through in vitro fertilization. 

Figure B-6: EVMS
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Located on the banks of the Hampton Roads harbor in southeastern Virginia, Newport 
News’ history began shortly after the founding of Jamestown. Settled in 1621, it is 
approximately 23 miles long and three miles wide. It is the fourth largest city in size in 
the state, with its boundaries encompassing 69 square miles. The famous "Battle of the 
Ironclads" took place off the shores of Newport News in 1862.
Collis P. Huntington, a Northern railroad tycoon from Connecticut, brought two magnet 
industries to Newport News: the Chesapeake and Ohio Railroad and Newport News 
Shipbuilding. Newport News Shipbuilding and Dry Dock Company, established in 1886, 
built many of the U.S. super aircraft carriers including the Enterprise, Kennedy, 
Washington, Vinson, and Roosevelt.
Newport News was designated as a Port of Embarkation by the U.S. Army immediately 
after America's entry into WWI. The final major military base during WWI was Camp 
Eustis, which later came to be known as Fort Eustis. Named after the founder of Fort 
Monroe's Artillery School of Practice (and War of 1812 veteran), Brigadier General 
Abraham Eustis, the camp was created in 1918 to meet the need for an artillery firing 
range.
Newport News is home to the USS Monitor Center, historic homes, battle sites, 
fortifications, monuments and many collections of artifacts. Newport News is also home 
to Joint Base Langley-Eustis and Christopher Newport University.
The City of Newport News is a Virginia Green Partner and is recognized for its 
commitment to sustainability and green tourism. 
Among the city's major industries are shipbuilding, military, and aerospace. Newport 
News Shipbuilding, owned by Huntington Ingalls Industries, and the large coal piers 
supplied by railroad giant CSX Transportation. Miles of the waterfront can be seen by 
automobiles crossing the James River Bridge and Monitor-Merrimac Memorial Bridge-
Tunnel, which is a portion of the circumferential Hampton Roads Beltway
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Formed in 1634 as Charles River Shire, one of the eight original shires (counties) of the 
Virginia Colony, and renamed York County in 1643, York County is one of the oldest 
counties in the United States. Yorktown is one of the three points of the Historic Triangle of 
Colonial Virginia. It is the site of the last battle and surrender of British forces in 1781 at 
the conclusion of the American Revolutionary War.
York County and Yorktown are part of an important historical area of attractions known as 
the Historic Triangle of Colonial Virginia, which includes Yorktown, Jamestown, and 
Williamsburg. Yorktown is the northern terminus of the scenic Colonial Parkway operated 
by the U.S. National Park Service which links the three. In 2005, the county completed 
Riverwalk Landing, a successful pseudo-colonial waterfront development at Yorktown to 
revitalize the previously deteriorating beach and town district and complement the 2007 
celebration of Jamestown.
The York County Department of Fire and Life Safety is recognized as a progressive leader 
in the provision of the highest quality of emergency services. In the spring of 2016, the York 
County Department of Fire and Life Safety, along with the York-Poquoson Sheriff’s Office, 
founded a specialized team that utilizes small Unmanned Aircraft Systems (sUAS). 
This team, known as the Remotely Operated Vehicles for 
Emergency Response Team (ROVER Team), provides situational 
awareness and other tactical missions during public safety 
incidents, such as missing persons, hazmat incidents, 
bomb/explosive incidents, hostile/hostage situations, storm 
damage assessment, etc. The team operates multiple aircraft 
for different mission needs. The aircraft capabilities include a 
high-powered zoom camera, Forward Looking InfraRed (FLIR) 
sensor, payload drop, onboard spotlight, and night flight 
capabilities. The aircraft also features remote video recording 
and live streaming of video to a field command post, local and 
state emergency operating center(s), and other places as 
needed. This information allows command staff and other key 
individuals to be better informed and thereby more capable of 
making decisions to protect life, property and the environment.

Figure B-7: The ROVER Team
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The Eastern Shore of Virginia consists of two counties (Accomack and Northampton) on 
the Atlantic coast detached from the mainland of the Commonwealth of Virginia. The 70-
mile-long region is part of the Delmarva Peninsula and is separated from the rest of 
Virginia by the Chesapeake Bay.

Accomack County was established in the Virginia colony in 1634. It was one of the eight 
original counties of Virginia. In 1642, the name of the county was changed to 
Northampton. In 1663, Northampton was divided into two counties. The northern county 
took the name Accomack while the southern retained the name Northampton.

Eastern Shore of Virginia National Wildlife Refuge and Kiptopeke State Park, located at 
the southern end of the county. Northampton County contains two large public parks, 
Eastern Shore of Virginia National Wildlife Refuge and Kiptopeke State Park, located at 
the southern end of the county. 

Today’s Accomack County is home to the Wallops Flight Facility, 
operated by NASA. This flight facility supports NASA’s scientific 
research and provides for the development and launching of orbital 
and sub-orbital payloads. As one of only three commercial rocket 
launch facilities in the United States, Accomack County was recently 
selected by Rocket Lab USA as the location for its first launch site and 
extensive manufacturing and operations facilities, for its 8-ton 
payload class reusable Neutron rocket. The Neutron Production 
Complex and launch pad for its Neutron rocket will be located 
adjacent to and within the NASA Wallops Flight Facility and Mid-
Atlantic Regional Spaceport on Virginia’s Eastern Shore. 
Today’s Northampton County is the southern 35 miles of Virginia's 
Eastern Shore. "The Shore" has remained relatively unchanged over
time. Its pristine condition is a result of the surrounding waters of the 
Chesapeake Bay and the County's isolation to large East Coast 
metropolises. Northampton County contains two large public parks, 
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Dare County was established in 1870 and is named in honor of Virginia Dare, the 
first English child to be born in America. The county is home to much of what is 
known as North Carolina's "Outer Banks" resort and vacation areas, and it contains 
approximately two-thirds of the North Carolina coastline.

Dare County is also the site of the Cape Hatteras National Seashore, the Wright 
Brothers National Memorial, the Fort Raleigh National Historic Site, the Alligator 
River National Wildlife Refuge, the Pea Island National Wildlife Refuge, Jockey's 
Ridge State Park, the Elizabeth II State Historic Site, Roanoke Island Festival Park, 
the North Carolina Aquarium and the Nags Head Woods Nature Preserve.

Six municipalities are located within the county: Duck, Southern Shores, Kill Devil 
Hills, Kitty Hawk, Manteo and Nags Head. Dare County also stretches across all of 
Hatteras Island and contains the unincorporated communities of Rodanthe, Waves, 
Salvo, Avon, Buxton, Frisco and Hatteras Village. The Dare County mainland 
consists of East Lake, Manns Harbor and Stumpy Point, and Roanoke Island is 
home to the famous fishing village of Wanchese. Additional unincorporated areas of 
Dare County include portions of Manteo outside the town limits as well as Martin's 
Point and Colington.

Regional Highlight:                                                        Dare County, NC: First In Flight

Figure B-8: Towns in Dare County
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Dare County is located in 
northeastern North Carolina 
along the Atlantic Ocean and 
stretches along nearly 110 miles 
of shoreline that is known as the 
Outer Banks. The county seat at 
Manteo is situated approximately 
200 miles east of Raleigh, the 
state capital, and 90 miles south 
of Norfolk, Virginia. 

Kitty Hawk is located in Dare County. 
The Wright Brothers spent three years 
in Kitty Hawk while they experimented 
with a means to achieve powered flight. 
They conquered flight in Kitty Hawk on 
December 17, 1903.

Figure B-9: Wright Brothers’ First Flight
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NASA's Wallops Flight Facility provides flight and launch range services to meet 
government and commercial sector needs for accessing flight regimes worldwide from 
the Earth's surface to the moon and beyond. Wallops' flight assets include research 
aircraft, unmanned aerial systems, high-altitude balloons, suborbital and orbital rockets. 

The Wallops rocket launch range supports missions for suborbital and orbital rocket 
vehicles by providing range safety, surveillance, vehicle tracking and communications, 
command systems, meteorological services, optical systems, a range control center, 
payload processing and launch vehicle integration facilities. Wallops also manages 
NASA’s only research airport, which includes three aircraft runways. The airport 
supports testing and operations of a wide variety of NASA, Department of Defense and 
commercial aircraft. In addition, an unmanned aerial systems runway is located on 
Wallops Island for testing small UAS vehicles. 
NASA’s suborbital vehicle program at Wallops Flight Facility support 
Earth and space research and technology development. The programs 
support researchers from NASA, other government agencies, 
educational institutions and international organizations. NASA’s 
suborbital program at Wallops conducts more than 50 missions 
annually not only in the continental United States but at locations 
around the world from the Arctic to the Antarctic.
Wallops’ UAV runway is 3,000 feet long and 75 feet wide with a concrete pad measuring 
130 feet by 120 feet, rated to 5,000 psi for Vertical Take Off and Landing (VTOL) operations.
The airfield is surrounded by 75 square nautical miles of restricted airspace that is 
available 24 hours a day, seven days a week to unlimited altitude. Plans are in place for a 
90-foot-by-50-foot hangar with a 70-foot-tall rollup door, lab space, communications and 
broadband connectivity.
In 1997, Virginia Space entered into a Reimbursable Space Act Agreement with NASA 
providing for permitted use of land on NASA Wallops Island for the MARS launch pads. 
Virginia Space also applied for and was granted an FAA license to launch to orbit. This led 
to establishment of the Virginia Space Mid-Atlantic Regional Spaceport (MARS), located 
on the southern portion of NASA Wallops Island. MARS has two active launch pads: 0A 
(LP-0A) and 0B (LP-0B). Recently, Rocket Lab announced that it had selected MARS as 
its second launch site, called Rocket Lab Launch Complex-2.

Regional Highlight:                                                    NASA WFF: UxS Ranges & MARS

42

Figure B-10: Wallops Island
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Figure B-11: CERTAIN covers all of NASA LaRC and is portable to offsite locations
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NASA's Langley Research Center (LaRC) is located on 764 acres in Hampton, Virginia. 
LaRC works to make revolutionary improvements to aviation, expand understanding of 
Earth’s atmosphere and develop technology for space exploration.. The “City Environment 
Range Testing for Autonomous Integrated Navigation” (CERTAIN) is a NASA Langley 
Research Center capability that covers the entire LaRC campus and provides

• Urban, relevant unmanned test range facility 
• LaRC airspace being utilized as a facility 
• Multi-phase build up of airspace access to facilitate sUAS technological research.

The CERTAIN range is in Class D Airspace and provides operational infrastructure and 
opportunities for flights over people and buildings. 

CERTAIN provides airspace access for:
• Industry Partners: test innovative technologies, new platforms, avionics, software, 

sensors, both for and independent of sUAS platforms
• NASA researchers: LaRC and all NASA Center researchers can access the range 

for testing and research (platforms, payloads or sensors) as well as utilize the 
airspace for their tools (GIS)

• Governance: Knowledge transfer of concepts of operation (CONOPS) into routine 
integration of sUAS in the NAS and urban environments for the public’s benefit and 
guidelines/standards to agencies (e.g., FAA)
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Regional Highlight: Virginia FIX

On August 5th, 2020, the Virginia Department of Aviation
(DOAV) and Virginia Innovation Partnership Corporation
(VPIC) announced the launch of the Virginia Flight Information 
Exchange (VA-FIX) pilot program, a tool that will allow state and local governments to 
share information among unmanned aerial systems (UAS) stakeholders and address key 
safety and policy concerns while keeping the airspace open, secure, and integrated with 
Federal Aviation Administration (FAA) control of the national airspace. 

Per the VA-FIX Concept of Operations, the Pilot Use Cases are:
• Local Government Advisory: Provide local government a voice for local preferences 

(e.g., safety in operations over people, privacy, environmental concerns) while 
providing guidance to industry in a consistent, harmonized manner managed through 
DOAV.

• State or Local Agency Site Data Collection: Make the public and UAS operators aware 
of operations so that we can reduce operational interference which improves safety 
while also reducing public concerns about the use of the UAS through transparency.

• Public Safety Large Audience Events: Provide needed data to UAS operators and USS 
providers to assist in compliance with Federal Rules about operations over people.
Public Safety Hazmat: Inform operators and the public about an area of personal 
hazard or aircraft contamination risk— manage flight in the air and deconfliction on 
the ground.

• Public Safety Emergency Incident and Disaster Management (e.g., Fire, Police 
Operations, Wildfire, Hurricane): Inform operators and the public about an area of 
personal hazard, aircraft contamination risk, or risk of catastrophic damage to UAS—
manage flight in the air, deconfliction on the ground, and help with creating a 
temporary flight restriction (TFR).

The VA-FIX is an information hub focused on providing authoritative state and local data 
to foster collaboration for the benefit of public safety and transparency. FIX is a 
Supplemental Data Service Provider (SDSP) as described in the Federal Aviation 
Administration’s Unmanned Aircraft System (UAS) Traffic Management (UTM) Concept of 
Operations (ConOps). FIX provides authoritative state and local data sharing for local and 
state agencies and to UAS Service Suppliers (USS) and UAS pilots for improved planning 
and safety analysis. FIX is a publicly available platform that gives agencies in the 
Commonwealth the ability to securely publish and share zoning, operational, emergency, 
safety, and quality of life advisory information with each other, with unmanned system 
service providers, unmanned system operators, and the public. 

FIX is administered by the DOAV with partners VIPC, the Virginia Department of 
Transportation (VDOT), and the Virginia Department of Emergency Management (VDEM) 
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