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Introduction 
 
This project aimed to explore the potential of commercial reusable suborbital vehicles to 
enable unprecedented access to the mesosphere lower thermosphere (MLT) region of the 
Earth's atmosphere for in-situ measurements and observations.  
 
The increase in low-cost access to near space presented by these vehicles enables game-
changing opportunities with respect to research and education. A suborbital research 
vehicle will not only grant scientists much more frequent access to in situ investigations in 
near-Earth space but also allow students at all levels to gain hands-on access to space 
science and engineering.  
 
One can envision a model where students can conduct complete end-to-end projects to 
design, build, fly, and analyze data from individual research projects for thousands of dollars 
instead of hundreds of thousands. Such a paradigm will also strengthen ties between 
university researchers, funding agencies and commercial spacecraft companies. 
 
The MLT is a critically important but poorly understood region that plays a crucial role in 
space weather, climate, atmospheric change, and Earth systems modeling. Commercial 
reusable suborbital vehicles and a centralized facility to access them could significantly 
augment current balloons and sounding rocket study of the MLT.  
 
The primary objectives of this effort were to bring together scientists, engineers, educators, 
and commercial operators to discuss missions and instruments that can take advantage of 
frequent, low-cost suborbital vehicle flights to the MLT—supporting new research programs, 
data collection, technology development, and educational opportunities at universities and 
research institutions across the United States. 
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Conference Team 
 

Dr. Dianne DeTurris 
Dr. DeTurris is a professor in the Aerospace Engineering Department. Dr. DeTurris has 
degrees in Aerospace Engineering from Georgia Tech, Penn State, and Virginia Tech, with PhD 
research in experimental hypersonic airbreathing propulsion. Before joining Cal Poly in 1998, 
Dr. DeTurris was a research faculty member at the College of William & Mary. She also held 
the position of a Post-Doctoral Fellow for the National Research Council at NASA Langley 
Research Center and worked on fighter performance analysis for General Dynamics Fort 
Worth Division.  Since coming to Cal Poly, Dr. DeTurris has been interim Co-Chair of the 
Aerospace Engineering Department, Director of Global Technical Education Initiatives, and 
an advocate for DEI in the College of Engineering. Her teaching includes jet and rocket 
propulsion, aerothermodynamics, hypersonics, systems thinking, and launch vehicle 
design. Dr. DeTurris is a faculty advisor for two student rocket development clubs. Her 
current research is in managing complexity in large engineered systems. 
 

Dustin DeBrum 
Dustin DeBrum is the Director Operations for Digital Transformation Hub (DxHub), California 
Cybersecurity Institute, and 5G Innovation Lab at Cal Poly, where he supports cyber 
education initiatives and outreach to build a skilled cyber workforce capable of navigating 
today’s complex threat landscape. His higher-education career spans over 24 years at Cal 
Poly, supporting university commercial operations and enterprise technology services.  
Before Cal Poly, DeBrum worked for multiple dot-com companies in Silicon Valley.  In 
addition to his experience, DeBrum has presented and hosted workshops, conferences, and 
online webinars on space cybersecurity, technology disability policy, credit card security, 
and cloud deployment.  DeBrum holds a bachelor’s degree in Twentieth-Century Science & 
Technology History from San Jose State University and a Master’s in Educational Leadership 
and Administration from Cal Poly. 
 

Dr. Kurt Colvin 
Dr. Kurt Colvin is a retired professor of industrial engineering from Cal Poly, San Luis Obispo. 
His professional interests encompass a range of technical fields, including systems 
engineering, data analytics, data acquisition, cloud computing, and aircraft flight test 
engineering. Dr. Colvin possesses over 25 years of industrial and research experience. His 
career has included work at organizations such as NASA (Ames and JPL), the Air Force Test 
Pilot School, The Boeing Company, Systems Integrators, Inc., Ameridata, Festo, and Frito-
Lay, Inc. Throughout his career in education, he has taught a diverse array of subjects. These 
include systems engineering, mechanical design, manufacturing processes, industrial 
automation, systems simulation, manufacturing systems integration, flight test engineering, 
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and data analytics. Beyond his professional endeavors, Dr. Colvin is a parent and spouse 
and demonstrates a commitment to lifelong learning. His personal interests are varied and 
active; he is a pilot, bicyclist, sailor, and an enthusiastic builder of projects undertaken 
purely for enjoyment. 
 

Anmol Sharma 
Anmol Sharma is a fourth-year Aerospace Engineering student at Cal Poly and has been 
involved in the aerospace industry through internships and projects during her university 
career.  Sharma served as a Spacecraft Integration Engineering Intern for SpaceX, 
Mechanical Design Intern for Payload Integration for NASA, and Systems Engineer Intern for 
the Paso Robles Airport.  Sharma will receive her BS in Aerospace Engineering in June 2025. 
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Conference Summary 
 
The Conference on Atmospheric 
Research Using Suborbital Vehicles was 
hosted at the Allegretto Vineyard Resort, 
February 27-28, 2025.  Planning for the 
event began in 2024, focusing on bringing 
together education, government, and 
commercial partners to discuss how 
commercial suborbital vehicles are being 
used to support research, now and into 
the future. Figure 1 shows the conference 
opening by Cal Poly President Jeffrey 
Armstrong. 
 
 
Seventeen sessions were spread over 1.5 
days and provided participants with time 
for interaction and sharing. Sessions included the state of MLT and atmospheric research, 
existing methodologies for suborbital research (e.g., balloon, drone, sounding rockets, etc.), 
new horizontal lift systems, early student engagement in space research, and community 
support for educational access to space and spaceport development. 
 

The Science of the Mesosphere-Lower Thermosphere (MLT) 
Dr. Todd Smith from JHU-APL set the 
stage for the conference by providing an 
overview of the mesosphere-lower 
thermosphere-ionosphere (MLT-I) 
region (see Appendix C1), which poses 
unique research challenges due to its 
inaccessibility. Too low for satellites and 
too high for balloons, with sounding 
rockets providing only expensive, brief 
data collection opportunities. 
 
The MLT, shown in Figure 2, comprises 

several layers: the mesosphere (50-85km), where meteors burn up and temperatures reach 
-90°C; the thermosphere above it with dramatically increasing temperatures (200-2000°C) 
that marks the boundary to space at 62 miles and features solar UV/X-ray breakdown and 
aurora formation; and the ionosphere (extending to 1000km) with its three layers (D, E, F) of 
charged particles that vary with sunspot cycles and can disrupt power grids. 
 

Figure 1 - Opening welcome from Cal Poly President 
Jeffrey D. Armstrong 

Figure 2 – Range of the 'Ignorosphere' 
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Dr. Smith highlighted the "Catch-22" that experiments need space-testing before 
deployment and advocated for frequent, low-cost flights offering reusable platforms and 
microgravity research opportunities. These would enable crucial studies in multiple areas 
including the global radiation budget (affected by clouds, aerosols, and greenhouse gases), 
atmospheric composition, ionosphere plasma, auroras, electron content mapping for 
improved GPS accuracy, negative ions found on Titan, noctilucent clouds, upper 
atmosphere lightning, and meteors.  
 

Space to Grow 
According to Stan Shull (see Appendix C2), global satellite infrastructure now exceeds 
11,000 craft, with 90% in Low Earth Orbit (LEO, 200-2000 km). This distribution is particularly 
significant for Mesosphere-Lower Thermosphere (MLT) research, as the lower boundary of 
LEO satellites operates in the upper reaches of the MLT region that Dr. Smith described as 
critically important yet challenging to study. 
 
The $300 billion global space economy, with $75 billion from the US alone, is driving 
technological innovations like CubeSats, reusable rockets, and high-volume satellite 
production that could revolutionize MLT research. The shift from "exquisite" production 
models (5-10 years of government-led development) to "standard" models (under 2 years of 
commercial development) aligns perfectly with Smith's call for frequent, low-cost flights to 
overcome the "Catch-22" of space testing. These technological and economic 
developments create new possibilities for deploying specialized instruments to study the 
MLT region and the vehicles needed to support a rapid flight cadence. 
 
Shull's recommendation that an educationally focused spaceport specializing in suborbital 
testing represents a direct opportunity to advance MLT research. Such testing platforms 
could enable studies of the global radiation budget, atmospheric composition variability, 
ionosphere plasma, and other phenomena identified as crucial research areas. The 
expanding capabilities in communications and data services could also enhance real-time 
monitoring of the ionosphere's D, E, and F layers, improving our understanding of how 
sunspot cycles affect their structures and densities. This convergence of atmospheric 
science and satellite technology offers promising pathways to expand our limited knowledge 
of this critical atmospheric region that influences everything from global warming to space 
weather and communications. 
 
 
 

The Next Generation of Suborbital Vehicles 
Building on the discussions of MLT science and satellite technology, Khaki Rodway 
presented Dawn Aerospace's development of next-generation suborbital vehicles (see 
Appendix C3), which offer promising new platforms for researching the difficult-to-access 
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atmospheric region. These rocket-powered aircraft, shown in Figure 3, are designed 
specifically for frequent suborbital research missions, reaching the Karman line at 100km 
(62 miles). Dawn's approach directly addresses the need for frequent, affordable access to 
the MLT region that Smith emphasized is "too low for satellites and too high for balloons." 
 
Suborbital flight history has evolved from the 1961 Mercury Redstone launch and the 1963 
X-15 flights above the Karman line to commercial milestones like SpaceShip One in 2004 and 
Blue Origin's New Shepard in 2015. Dawn Aerospace is positioning itself as a more cost-
effective alternative at approximately $100,000 per flight, significantly less than traditional 
sounding rockets. It offers advantages in turnaround time, risk reduction, and targeted 
testing capabilities. Their current Mk-II Aurora vehicle can reach hypersonic speeds past 
Mach 3.5 with a goal of just 90 minutes between flights, potentially revolutionizing the 
frequency of MLT data collection compared to the "rare, expensive, and not reliable" 
sounding rockets that Smith described. 
 
Dawn's suborbital vehicles provide an ideal platform for rapid prototyping and testing of both 

science packages and satellite systems. The remarkably quick 90-minute turnaround 
between flights directly addresses Smith's "Catch-22" dilemma, where experiments need 
space-testing before deployment. This rapid cadence allows researchers to iterate quickly 
on instrument designs, test components in actual space conditions, identify problems, 
implement fixes, and retest—all potentially within the same day. For satellite developers, 
this capability dramatically accelerates the testing cycle for critical subsystems like sensors, 
communications equipment, and environmental monitoring tools before committing to full 
orbital deployment.  
 

Figure 3 - Dawn Aerospace Mk-II and Mk-III size comparison (see Appendix C3) 
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With 40-minute flight durations providing exposure to the extreme conditions of the upper 
atmosphere and space boundary, Dawn's vehicles enable realistic testing at a fraction of the 
cost and time required for traditional space validation, potentially transforming how the 
industry approaches both scientific instrument development and satellite systems 
engineering for the expanding commercial space sector that Shull described.  
 

Rocket Engine Testing 
Continuing the discussion on rapid prototyping, Ryan Meisberger presented Stellar 
Exploration's rocket testing operations at their Paso Robles Hypergolic Test Site at the future 
Paso Robles Spaceport (see Appendix C4). This facility specializes in building, testing, and 
loading chemical propulsion systems, including work on NASA's Capstone mission. Their 
capabilities directly complement the satellite technology ecosystem described earlier and 
provide the critical testing infrastructure that supports both "exquisite" and "standard" 
satellite production models. 
 

The company maintains 14 certified SCAPE 
(Self-Contained Atmospheric Protective 
Ensemble) handlers who safely work with 
dangerous hypergolic propellants—
specifically hydrazine and dinitrogen 
tetroxide—commonly used in rocket 
systems. This infrastructure enables 
comprehensive testing of small satellite 
propulsion systems essential for 
positioning and maneuvering satellites in 
various orbits, including VLEO. 
 
The facility tests (see Figure 4) 
monopropellant thrusters producing 0.25N 
to 0.5N of thrust (up to 24 thrusters per test) 
and 5N bipropellant thrusters (up to 8 per 

test). Their services include qualification unit hot-fire tests, water hammer testing, catalyst 
testing, and hypergolic load tests—all critical validation steps for ensuring reliable operation 
in space. With 30 engineers and an annual development cycle for new thrusters, Stellar 
Exploration demonstrates the specialized aerospace testing capacity that Shull identified as 
a potential focus area for a research-aligned Spaceport, while leveraging Dawn Aerospace's 
capabilities of providing the propulsion system verification that satellites need before 
deployment. 
 

Figure 4 - Stellar Explorations Nano Satellite propulsion test 
(source https://www.stellar-exploration.com/) 
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Paso Robles Spaceport 
Building on the foundation of MLT science needs, Dawn Aerospace's suborbital capabilities, 
and Stellar Exploration's rocket testing operations, a panel featuring Bill Britton, Dr. Kurt 
Colvin, and Paul Sloan presented a vision for the Paso Robles Spaceport focused on 
educational access to space (see Appendix C5). Britton, the Executive Director for Cal Poly 
Solano Campus and Maritime Academy Initiatives and a City of Paso Robles Airport 
Commissioner, identified a common problem within the space industry: the lengthy wait 
times and high costs associated with securing launch opportunities. The proposed 
spaceport, shown in Figure 5, would address this by providing assured educational access 
to space for testing, fostering education, connecting university programs with workforce 
needs, and promoting scientific curiosity among students and the public. 
 
Dr. Kurt Colvin introduced the Spaceport Training and Research Center (STRC), which would 
provide hands-on experience and bridge commercial space opportunities with education, 
research, and development. The facility would provide state-of-the-art capabilities and offer 

Figure 5 - Paso Robles Spaceport and Technology Corridor (see Appendix C5) 
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training at both university and professional levels. Unlike other spaceports, this initiative 
would specifically focus on education and research, creating opportunities for middle 
school, high school, and college students to build, design, and launch projects while still in 
school. 
 
City of Paso Robles Economic Development Manager Paul Sloan addressed economic 
development aspects of the spaceport initiative, noting that while agriculture, tourism, and 
business currently drive the economy in San Luis Obispo and Santa Barbara counties, a 
spaceport would bring significant additional economic benefits. The city of Paso Robles has 
developed a strategic plan incorporating space tech, with the spaceport envisioned as part 
of a broader Space Innovation and Technology Park. The proposed site would leverage the 
Paso Robles airport, a former military facility with existing infrastructure advantages. Sloan, 
Britton, and Colvin emphasized that the educational focus positions the project uniquely 
among spaceports, addressing gap issues mentioned by the previous speakers that would 
have a positive impact on space research. 
 

MLT Research Case Study 
Following his previous presentation, Dr. Todd Smith 
provided a research case study from Johns Hopkins 
University’s Applied Physics Laboratory (JHU-APL) 
commercial suborbital program (see Appendix C6), 
showcasing how private companies are transforming 
suborbital spacecraft development. Figure 6 shows 
one example of how commercial space has changed 
dramatically in the last 20 years.  
 
Their JANUS platform, a self-contained portable 
system that standardizes power, data storage, and 
instrument control, has completed nine flight tests 
demonstrating the crucial ability to conduct 
repeated experiments. The program has partnered 
with the Commercial Spaceflight Federation, Blue 
Origin, and Virgin Galactic over ten years, securing 
NASA Flight Opportunities funding for five low-cost 
missions while involving numerous students 
working with small payloads. This case study 
directly supports the Paso Robles Spaceport vision 
by providing a proven model for educational space 
access.  
 
Beginning with Blue Origin launches (see Figure 6) before moving to Virgin Galactic for 
vibration and electromagnetic environment studies; the JANUS program has evolved through 
both successes and failures. Their experience emphasizes how rapid launch access benefits 

Figure 6 – Blue Origin New Shepard lifts off from 
launch site one during NS-31 (April 14, 2025) 

(source - https://www.blueorigin.com/news/gallery) 
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agile prototyping and how standardized platforms for development could be leveraged at the 
proposed Spaceport Training and Research Center, particularly by using Dawn Aerospace's 
quick-turnaround vehicles. 
 
The JHU-APL program validates the need for an educationally focused spaceport, showing 
how NASA partnerships can support ongoing research, how meaningful student involvement 
enhances outcomes, and how proper infrastructure enables economically viable space 
research. This working model confirms that the spaceport's approach to bridging 
commercial space opportunities with education and research can address the gaps in MLT 
region understanding while providing valuable hands-on experience for students at all 
levels. 
 

Engaging Students in Space Technology Research 
Cal Poly Aerospace Engineering professor and the conference PI, Dr. Dianne DeTurris (see 
Figure 7), presented her work engaging students in space technology research focused on a 
propulsion curriculum (see Appendix C7). Under her guidance, Cal Poly has developed 

comprehensive rocket technology 
projects for undergraduate, graduate, 
and club participants. These initiatives 
provide hands-on experience in rocket 
development while maintaining 
rigorous safety standards throughout 
all activities. 
 
Cal Poly's rocket development uses an 
agile approach and has followed a 
progressive evolution in complexity 
and capability. The initial focus has 
been building solid motor rockets for 
competitions, obtaining Tripoli 
Rocketry Association certifications, 

and working with solid rocket motors up to class M. DeTurris’ students later advanced to 
hybrid testing using nitrous oxide and HTPB (rubber), which offered advantages in 
performance and technology. Most recently, they've developed sophisticated liquid rocket 
engines using ethanol and nitrous oxide, achieving remarkable success in competitions, 
including the extremely challenging feat of throttling a thruster from 100% to 35% and back 
up again - something only one other student team worldwide has managed to achieve. 
 
DeTurris' work directly connects to the previous sessions by demonstrating practical 
educational applications that could benefit from access to an educational Spaceport and 
Dawn Aerospace's rapid-turnaround suborbital vehicles. The Collegiate Propulsive Lander 

Figure 7 - Dr. Dianne DeTurris speaking to attendees 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 14 

Challenge1, she highlighted, with plans for a hovering and landing vehicle, represents the 
kind of iterative testing that Smith advocated for in his MLT research case study.  
 

Space IOT Research Case Study 
Cal Poly Electrical Engineering department professors Dr. Dennis Derickson and Steve 
Dunton, along with Cal Poly Space Systems lead Jack Ryan, presented a compelling case 
study on suborbital Internet of Things (IoT) research that continued to build on the themes of 
previous sessions (see Appendix C8). Their work focuses on LoRa (Long Range) wireless 
communication technology, which, despite its low bandwidth, offers significant advantages 
for space research applications due to its long-range capabilities and low cost (see Figure 
8).  
 
According to Derickson, LoRa uses a distinctive chirped waveform modulation technique 
that shifts from low to high frequency, enabling low-bandwidth communication between 
ground stations and low-orbit to suborbital payloads. 

 

 
1 https://landerchallenge.space/ 

Figure 8 – Long-term Mesospheric Research Goal: Suborbital mission into the Mesosphere to leverage developed LoRa 
payloads for targeted research (see Appendix C8;  source - https://scied.ucar.edu/image/atmosphere-layers-diagram). 
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The team collaborates with OWL Integration2, which develops low-cost, Size, Weight, and 
Power (SWAP) radios. Professor Dunton described how these systems can function 
effectively with low-gain antennas on the ground and in space, making them particularly 
suitable for MLT research applications. The project incorporates a "Clusterduck Mesh 
Network"3 with custom electronics and payloads featuring various components that work 
together in a mesh configuration. This technology has multiple possible use cases, both 
terrestrial and orbital. It could directly impact MLT research, offering a potential low-cost 
solution for data collection in these difficult-to-access atmospheric regions. 
 

Local Community STEM 
The first day of the conference concluded with a panel moderated by local science teacher 
Evan Johnston from Paso Robles High School, featuring three students with aerospace 
aspirations (see Appendix C9). The panel discussed their interest in space research and 
engineering projects, including collaborations to build a five-foot suborbital testing rocket 
that reaches 5,000 feet. Their stories underscored both the enthusiasm among local 
students and the need for more accessible aerospace education opportunities, which is 
precisely what the proposed Paso Robles Spaceport aims to provide. This session 
demonstrated the importance of STEM education, highlighting why bridging academic 
research and commercial space applications is crucial for developing the next generation of 
aerospace professionals who will contribute to future MLT research and suborbital vehicle 
development. 
 

From the Ground Up to Middle Out 
Kicking off day two, Dr. Jamey Jacob from Oklahoma State University's Oklahoma Aerospace 
Institute for Research and Education (OAIRE)4 presented "From the Ground Up to Middle 
Out: Drones and Balloons for Assistive Suborbital Observations." His work addresses the in-
situ data gap in the Planetary Boundary Layer (PBL) through a comprehensive approach 
using multiple vehicle types (see Figure 9). This has evolved from performing Mars aircraft 
testing at high altitudes to the NSF-funded Cloud-Map project, which helped develop 
regulatory approval processes and expand partner relationships. More recently, Jacob’s 
team has focused on advanced air mobility funded by NASA, supporting emerging 
technologies and air traffic control by gathering wind data across various boundary layers in 
urban and rural environments (see Appendix C10). 
 
Dr. Jacob described OAIRE’s innovative use of multiple platforms to conduct atmospheric 
research. Their solar balloons, which can reach 60,000-90,000 feet, provide an inexpensive 
platform for student projects and team-building exercises. Having launched approximately 
200 balloons with a nearly 100% payload recovery rate, they've expanded to Meteogliders 

 
2 https://www.owlintegrations.com/ 
3 https://clusterduckprotocol.org/ 
4 https://go.okstate.edu/aerospace/ 
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that offer controlled descent paths, unlike conventional balloons. Their most impressive 
development is a deployable glider payload launched from a small 4-inch diameter rocket 
with an N-sized motor, capable of reaching 40,000 feet before deployment. The team is also 
working on plans for a Rockoon (rocket launched from a balloon) that could be conducted 
at Oklahoma Air and Spaceport, located in Burns Flat, which has extensive testing 
capabilities. 
 
The presentation demonstrated another approach to accessing the difficult-to-study 
atmospheric regions discussed the previous day by Dr. Todd Smith, and like Cal Poly's rocket 
programs and the LoRa communications research, OAIRE's multi-platform approach offers 
complementary data collection methods that could benefit from the educational spaceport 
model proposed for Paso Robles. Jacob’s strategy represents another model for bridging the 
gap between academia and industry while developing practical solutions for atmospheric 
research—precisely the kind of collaborative work that could thrive at an education-focused 
spaceport facility. 
 

PolySat Program 
Jess Bleakley, a Cal Poly third-year aerospace engineering student and PolySat5 lab manager, 
presented an overview of the university's student-run small satellite research and 
development laboratory that established the CubeSat standard in collaboration with 

 
5 https://www.polysat.org/ 

Figure 9 - Ground Up and Middle Out Strategy for In Situ observations as outlined by Oklahoma Aerospace Institute for 
Research and Education (see Appendix C10). 
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Stanford University (see Appendix C11). Founded in 1999, the program initially focused on 
student projects but has evolved into a significant contributor to small satellite 
development. The program is currently working on three missions (SAL-E, AMDROHP, and 
GENESys) scheduled for upcoming launch. 
 
Bleakley emphasized how access to a suborbital launch facility would provide affordable 
opportunities with fast turnaround times, enabling more iterative testing processes ideal for 
agile prototyping. Aligning with the earlier calls for frequent, low-cost flights to advance MLT 
research and the use of multi-platform 
strategies.  
 
Overall, the PolySat program gives students 
hands-on experience with real space 
hardware (see Figure 10), a key part of 
research and learning success addressed in 
previous sessions, creating a robust 
educational ecosystem that bridges 
academic research with commercial space 
applications while providing valuable 
learning opportunities for students at all 
levels. 
 

Cal Poly AMSAT Project 
As a follow-up to the PolySat program, space cybersecurity educator Henry Danielson and 
Cal Poly computer science student Isaac Rudnick provided a short overview of a project 
leveraging the Association of Amateur Radio Satellite Organizations (AMSAT)6 development 
standard, which uses a $400, 3D-printed 1U CubeSat simulator to teach systems integration 
and satellite communications.  
 
Though not space worthy, this plastic model incorporates all the components of a real orbital 
or suborbital payload, allowing students to learn ground control communications and 
practice using telemetry to determine rotation rates. This cost-effective educational tool, 
with its open-source instructions and month-long build timeline, provides valuable hands-
on experience in radio telecommunications and CubeSat design fundamentals, 
demonstrating how accessible technologies can bridge theoretical knowledge and practical 
space applications. 
 

Paso Robles Air and Spaceport Licensing Update 
Given the discussion a potential educationally focused spaceport could have for research 
and development, Mark Scandalis, the Paso Robles Airport Manager, presented an update 

 
6 https://www.amsat.org/ 

Figure 10 - Cal Poly students developing and testing a new 
CubeSat (source - https://www.polysat.org/). 
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on the city’s licensing process (see Appendix C12). Following a preliminary technical review 
in 2022, which confirmed the project's feasibility, the city partnered with Cal Poly to develop 
the license application. The site includes 296 acres available for development and already 
incorporates two static engine testing sites in its explosive site plan. 
 
Significant progress has been made with the spaceport operations procedures, records 
management plan, and initial documentation already submitted to the FAA. The city council 
also secured an FAA grant to update the airport master plan to include the spaceport 
concept. The remaining steps include completing the launch site location review, hazard 
analysis, environmental assessment, and finalizing agreements with local agencies. 
According to Scandalis, the project aims to connect the educational and research initiatives 
discussed throughout the conference to the concrete infrastructure and regulatory 
framework necessary to make the vision of an educationally focused spaceport a reality. 
 
In support of Scandalis’ update presentation, Cheree Kiernan, President and CEO of 
Integrated Launch Solutions (ILS), outlined the licensing process to assist other participants 
working on similar programs. She explained the difference between FAA Part 420 (spaceport 
licensing) and the more stringent Part 450 (launch vehicle operator licensing).  

 

Bridging the Gap 
The final conference session (see Appendices C13 and 14) featured a panel discussion on 
"Bridging the Gap" between industry, academia, and government for spaceport operations, 
with participants Cheree Kiernan, Robert Meyer, David Sanchez, Bob Crockett, and Mike 
Mierau (see Figure 11). The purpose of this conversation was to explore key challenges facing 

Figure 11 - Cheree Kiernan, Robert Meyer, David Sanchez, Bob Crockett, and Mike Mierau, discuss bridging the gap 
between industry, academia, and government for spaceport operations. 
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space research and innovation facilities, including keeping talented workers in the local 
community, securing adequate funding, developing a supportive ecosystem, and ensuring 
sufficient facility utilization.  
 
Robert Meyer from the Employment Training Panel (ETP) in the governor's office discussed 
workforce development funding, noting they've already provided $400,000 to support 
Cuesta Community College and have $100 million available for training programs. David 
Sanchez shared his experience growing a small aerospace business from 2 to 15 employees, 
emphasizing the importance of clear value propositions and affordable facilities for 
startups. Bob Crockett highlighted that while the spaceport wouldn't change Cal Poly's 
curriculum, it would dramatically expand opportunities for the university's 80 engineering 
clubs and research initiatives through government and industry contracts. Mike Mierau from 
Premier Valley Bank discussed financing options for startups and suggested that 
educational institutions could be the first tenants to attract industry partners. 
 
The panel concluded with actionable recommendations: create accessible entry points for 
small companies with limited resources; implement "baby steps" with safe pilot programs 
to achieve early, inexpensive wins; broaden pathways for students to develop skills needed 
in the aerospace economy; advocate for support during California Aerospace Day in 
Sacramento; and consider innovative approaches to facility design that could generate more 
revenue while accommodating FAA limitations. This final session effectively tied together 
the conference's themes of educational opportunity, economic development, and 
collaborative partnerships while providing practical next steps toward realizing the Paso 
Robles Spaceport vision. 
 
 

 
  



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 20 

Conclusions and Next Steps 
Accomplishments 
 

• The conference successfully convened a diverse group of stakeholders, including 
scientists, engineers, educators, and commercial space operators. 

• It fostered discussions on leveraging commercial suborbital vehicles for 
unprecedented access to the Mesosphere-Lower Thermosphere (MLT) region. 

• The event explored the potential of low-cost suborbital flights to support new 
research programs, data collection, technology development, and educational 
opportunities. 

• It showcased advancements in suborbital vehicle technology, highlighting reusable 
platforms and rapid prototyping capabilities. 

• The conference saw over 100 registrations from across academia, government, and 
the private sector for the 1.5-day event, with 67 participants on Thursday and 47 
participants on Friday. 

• Over 25 students registered from college to high school for the event to listen and to 
present projects.  

• The event saw five universities register, including San Jose State University, San Diego 
State University, Cal Poly Pomona, and presentations from Cal Poly San Luis Obispo, 
Johns Hopkins University, and Oklahoma State University. 

• State and Federal representatives attended to convey support, understand need and 
impact, and highlight student excellence. 

• 15 commercial companies, including launch providers (Dawn, SpaceLaunch, 
SpaceX, Blue Origin) registered for the event. 

• Case studies demonstrated the feasibility of conducting repeated experiments and 
the benefits of standardized platforms for development. 

• The conference addressed the importance of creating accessible pathways for 
students and researchers, emphasizing hands-on experience and collaboration 
between academia, industry, and government. 

• It advanced the Paso Robles Spaceport vision, focusing on its potential to provide 
assured educational access to space, foster STEM education, and drive economic 
development in the region. 

• The conference facilitated crucial conversations on licensing processes, 
infrastructure development, and strategies for bridging the gap between industry, 
academia, and government to support spaceport operations and the growth of the 
aerospace sector. 

• The conference included a "Working Backwards" exercise that generated 
actionable themes such as the establishment of a multi-university educational 
consortium, stakeholder communication strategies, integrated educational 
pathways, and phased infrastructure development plans.  
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What was the impact 
The culminating activity of the conference consisted of a structured Working Backwards 
exercise in which conference attendees were divided into five discussion groups to 
synthesize insights and formulate strategic action items.  
 
Working Backwards is a project planning methodology used extensively by Cal Poly’s Digital 
Transformation Hub (DxHub) powered by AWS7, to understand customer goals and validate 
the viability of a product or strategy.  For this event, participants were put into groups and 
provided with four questions: 
 

1. Describe a challenge or opportunity in atmospheric research or space science. 
2. How could commercial, academic, and government partners collaborate to address 

the challenge or opportunity? 
3. Describe how you might be able to better address the challenge or opportunity if a 

solution were implemented. 
4. Describe what the end result looks like. 

 
The conversations produced several interconnected themes, such as the establishment of 
a multi-university educational consortium with shared access to suborbital vehicle 
opportunities, the development of comprehensive stakeholder communication strategies, 
the creation of integrated educational pathways spanning from middle school through 
university research programs, and the implementation of phased infrastructure 
development plans to support innovation. Furthermore, participants emphasized the critical 
importance of strategic alliance-building in securing regulatory approvals and community 
support to ensure long-term impact on research and education. 
  
Another important factor identified was the time requirements for successfully 
implementing the outlined goals, with the agreement that a crawl, walk, run framework 
encompassing immediate, intermediate, and long-term objectives be leveraged.  
 
The groups also recognized that the convergence of educational institutions, governmental 
agencies, and commercial entities is essential for establishing the operational capabilities 
necessary to address the research gaps and needs discussed during the conference and to 
support a more effective agile development methodology.  
 

Intellectual Merit of the Event 
The conference demonstrated significant intellectual merit by: 
 

• Addressing Critical Research Gaps: It focused on the mesosphere-lower 
thermosphere (MLT), a scientifically vital but poorly understood atmospheric region, 

 
7 https://dxhub.calpoly.edu/ 
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highlighting challenges like its inaccessibility and the limitations of current research 
methods. 

• Convening Diverse Expertise: The event successfully brought together scientists, 
engineers, educators, students, and commercial space operators from academia, 
government, and the private sector to share knowledge and foster interdisciplinary 
dialogue. 

• Showcasing Technological Innovation: Presentations featured advancements in 
commercial reusable suborbital vehicles, rocket testing, satellite technology (like 
CubeSats and LoRa communication), and alternative atmospheric observation 
platforms (drones, balloons, gliders), emphasizing capabilities like rapid prototyping, 
frequent low-cost access, and iterative testing. 

• Promoting Collaborative Solutions: The conference facilitated crucial discussions on 
bridging the gap between industry, academia, and government, exploring 
collaborative models for research, infrastructure development (like the Paso Robles 
Spaceport), workforce training, and funding. 

• Integrating Education and Research: A strong emphasis was placed on the 
educational potential of suborbital research, showcasing models for engaging 
students at all levels (K-12 through university) in hands-on projects, fostering STEM 
pathways, and developing the future workforce. 

• Generating Actionable Outcomes: The event included structured exercises that led 
to concrete themes and next steps, such as the potential formation of a multi-
university educational consortium and phased development plans, indicating a 
commitment to translating discussion into tangible progress. 

 
Overall, the conference significantly contributed to advancing the understanding of MLT 
science and the application of commercial suborbital vehicles, fostering innovation and 
collaboration across multiple sectors. 
 

Conclusions 
The Conference on Atmospheric Research Using Suborbital Vehicles successfully convened 
stakeholders from diverse sectors to address the challenges and opportunities in 
Mesosphere-Lower Thermosphere (MLT) research. The event fostered discussions on 
leveraging commercial suborbital vehicles for scientific exploration, technological 
development, and educational advancement. Participants explored the potential of low-
cost suborbital flights to support research programs, data collection, and hands-on 
educational opportunities, while also addressing the advancements in suborbital vehicle 
technology and the feasibility of repeated experiments using standardized platforms.  
 
A key focus of the conference was on the development of the Paso Robles Spaceport vision, 
emphasizing its potential to provide assured educational access to space, promote STEM 
education, and stimulate regional economic development. Strategic discussions addressed 
licensing processes, infrastructure development, and the importance of collaboration 
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between industry, academia, and government to support spaceport operations and the 
growth of the aerospace sector.  
 
The conference culminated in a "Working Backwards" exercise that generated actionable 
themes such as the establishment of a multi-university educational consortium, 
stakeholder communication strategies, integrated educational pathways, and phased 
infrastructure development plans.  Participants recognized the need for strategic alliances, 
regulatory approvals, community support, and a phased implementation approach to 
achieve long-term impact on research and education. The conference underscored the 
importance of collaboration between educational institutions, government agencies, and 
commercial entities to establish operational capabilities, address research gaps, and 
support agile development methodologies in the field.  
 
When participants were asked about what new idea resonated with them, the top two 
phrases were collaboration and rapid prototyping, highlighted in Figure 7, both of which align 
with key points raised during the Working Backwards exercise. The proposed consortium 
model would leverage collective resources to provide unprecedented access to suborbital 
research opportunities, with the added benefit of addressing workforce development needs 
through integrated educational pipelines. At the same time, assured educational access to 
facilities and suborbital platforms could change the paradigm for research and 
development. These approaches align with the conference's overarching theme of 
democratizing access to space research through commercial suborbital vehicles, 
particularly for educational institutions and early-career scientists. 
 

Next Steps 
Continued Discussion—Communication and collaboration were key themes of the event, 
with many participants eager to share ideas and collaborate on innovative ways to support 
MLT research and systems development. As such, the conference provided a great 
opportunity for networking and discussion. 
 
We recommend a cadence of follow-up in-person or online events for academic, 
commercial, and governmental participants to allow research teams to share projects and 
hardware needs or innovations, commercial partners to share new platforms and 
capabilities, and government agencies to provide updates on funding opportunities or 
infrastructure development plans. 
 
Educational Consortium Development—The establishment of a multi-university 
educational consortium with shared access to suborbital vehicle opportunities was an 
innovative idea generated from the event, and multiple attendees expressed their interest in 
participating. Furthermore, Dawn Aerospace has indicated its interest in partnering in such 
a consortium and the potential for a ‘wet lease’ model to provide regional launch 
capabilities.  
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We recommend creating a working group including the conference participants (academic 
and commercial) to develop integrated educational pathways from middle school through 
university research programs to foster interest and expertise in the field.  
 
Assured Educational Access to Space—Access to facilities and suborbital platforms from 
a dedicated educational facility near an applied research university could change the game 
for suborbital testing, research, and development. It can also be the catalyst for early 
education and operational training programs. Establishing the Paso Robles Spaceport 
Training and Research Center (STRC) addresses these needs. 
 
We recommend implementing a phased infrastructure development plan to support 
innovation and growth in a sustainable manner. This plan should include a "crawl, walk, run" 
framework with immediate, intermediate, and long-term objectives to manage the time 
requirements for successfully implementing the outlined goals. 
 
We think it is important to continue to foster the convergence of educational institutions, 
governmental agencies, and commercial entities to establish the operational capabilities 
needed to address research gaps and support agile development methodologies 
 
With commercial and governmental partners already in line to support this initiative and the 
potential for turnkey resources, the problem of the ignorosphere can be solved. 
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Appendix A – List of Registered Participants 
 

Name Company/School Email Att 

Jennifer Acevedo AgWest jennifer.acevedo@agwestfc.com  
Grant Acevedo Paso Robles High School granttacevedo@gmail.com  
Jeffrey Armstrong Cal Poly, San Luis Obispo jarmstro@calpoly.edu  
Yotam Barr Cal Poly, San Luis Obispo ybarr@calpoly.edu 

Chris Bausch  City of Paso Robles CBausch@prcity.com  
Kris Beal City of Paso Robles  kbeal@prcity.com  
Steven Beck Loma Seca Vineyards steven@lomaseca.com  
Neil Bedagkar Cal Poly, San Luis Obispo nbedagka@calpoly.edu 

John Bellardo Cal Poly, San Luis Obispo bellardo@calpoly.edu 

Logan Bishopric San Luis Obispo Propulsion Technologies lbishopric@hotmail.com 

William Britton Cal Poly, San Luis Obispo bibritto@calpoly.edu  
Olivia Carey Cal Poly, San Luis Obispo carey.d.olivia@gmail.com  
Alex Castellar Cal Poly CubeSat Laboratory acaste42@calpoly.edu 
Subhash 
Chellappan Launch On Demand subash.chellappan@launchondemand.space 

Dan Ciccateri All Points, LLC dciccateri@allpointsllc.com  
Cameron Coleman Cal Poly cjmcclur@calpoly.edu  
Kurt Colvin Cal Poly, San Luis Obispo kcolvin@calpoly.edu  
Henry Danielson Cal Poly, San Luis Obispo hdaniels@calpoly.edu  

Kyle Dart Paso Robles High School Kyledart314@gmail.com  
Bruce DeBruhl Noyce School of Applied Computing bdebruhl@calpoly.edu  
Dustin DeBrum Cal Poly, San Luis Obispo ddebrum@calpoly.edu  
Dennis Derickson California Polytechnic State University ddericks@calpoly.edu  
Dianne DeTurris Cal Poly, San Luis Obispo ddeturri@calpoly.edu  

Aadi Dhanda Cal Poly, San Luis Obispo aadidhanda@gmail.com 

Connor Doherty Cal Poly, San Luis Obispo cmdohert@calpoly.edu 

John Donaldson JD4Homes john@jd4homes.com  
Liam Duckworth Cal Poly liduckwo@calpoly.edu  
Madi Dulisse ICEYE US Madeline.dulisse@iceye.us  

Steve Dunton Cal Poly, San Luis Obispo sdunton@calpoly.edu  
Tom Erskine  Country Real Estate, Inc. gwen@countryrealestate.com  
Gwen Erskine  Country Real Estate, Inc. gwen@countryrealestate.com  
Calvin Fong Cal Poly SLO, Cal Poly Space Systems cfong28@calpoly.edu 

Michael Foote REACH mfoote@reachcentralcoast.org  

Brenna Fowler ChangeAerial byfowler@gmail.com 

Rocky Garcia SpaceX Rocky.Garcia@spacex.com 

Steve Gregory City of Paso Robles msponhaltz@prcity.com  
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Elizabeth Gross Cal Poly CubeSat Laboratory lgross04@calpoly.edu 

Jonathan Holly Cal Poly, San Luis Obispo Jcholly@calpoly.edu  

Madeleine Hott Cal Poly, San Luis Obispo mhott@calpoly.edu  
Chris Huot  City of Paso Robles CHuot@prcity.com  
Jim Irving JimIrving.com jim@jimirving.com  
Ibisia Jack San Diego State University  pjack1220@sdsu.edu 

Jamey Jacob OAIRE - Oklahoma State University jdjacob@okstate.edu  

Glenn Johnson Paso Robles Pilots Association Glenn805@icloud.com  
Evan Johnston Paso Robles High School ewjohnston@pasoschools.org  
Tom Jones Aerospace Museum of California  Director@AerospaceCA.org  
Karen Jones Aerospace Museum of California  Advancement@AerospaceCA.org  
Paul Jurasin EmPathIze Innovation and Foresight paulj@empathizeif.com  

Eric Kemp USSF SLD30/DTO eric.kemp.5@spaceforce.mil 

Rudra Khakhar  Cal Poly, San Luis Obispo rkhakhar@calpoly.edu 

Cheree Kiernan Integrated Launch Solutions, Inc. cheree.kiernan@ilscorporation.com  
Jim Klo SRI International jim.klo@sri.com  
Scott Knuckles EduCyber Solutions scott@knuckles.today 

Justin Kopcinski Cal Poly, San Luis Obispo jkopcin@gmail.com  
Maneesh Kumar Cal Poly, San Luis Obispo mkumar05@calpoly.edu  
Katherine Legg San Jose State University Katherine.legg@sjsu.edu 

Todd Lindner RS&H Todd.Lindner@rsandh.com  
Jennifer Loftus  Paso Robles Joint Unified School District jloftus@pasoschools.org  

Warren Long Optimum Growth Group wlong1234@gmail.com  
Jeff Long Broad Horizon Media Jeffdirect1@gmail.com  
John Lozano IHM Outdoors Johnlozano@yahoo.com 

Marcy Mabry SpaceLaunch marcy.mabry@spacelaunch.space 

Dale Magee  Catalyst Consulting  Dale@catalystconsulting.biz  

Jared Malapit Precision Construction Services jared@precision.services  

Ryan Meisberger Stellar Exploration 
ryan.meisberger@stellar-
exploration.com  

Robert Meyer California Employment Training Panel Robert.Meyer@etp.ca.gov  

Markus Mieritz Cal Poly, San Luis Obispo markuskm26@gmail.com  

Victoria Natalie OAIRE - Oklahoma State University victoria.natalie@okstate.edu  

Kali Nowakowski Cal Poly Partners kgwagner@calpoly.edu  

Sedat Ozer Cal Poly, Pomona sozer@cpp.edu  

Lorenzo Pedroza 
Cal Poly CubeSat Laboratory/Cal Poly SLO 
Student lapedroz@calpoly.edu  

Julie Pruniski REACH julie@reachcentralcoast.org  

Robert Randle III Cal Poly, San Luis Obispo rbrandle@calpoly.edu  
Erin Reilly San Diego State University ereilly0150@sdsu.edu  
Quinn Ricci Cal Poly, San Luis Obispo qricci@calpoly.edu 
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Emili Rios United States Space Force emili.rios@spaceforce.mil  
Sharen Roden  City of Paso Robles sroden24@yahoo.com  

Khaki Rodway Dawn Aerospace khaki@dawnaerospace.com  
Isaac Rudnick Cal Poly, San Luis Obispo irudnick@calpoly.edu  
Jack Ryan Cal Poly, San Luis Obispo jryan39@calpoly.edu  
Toby Sagi SLO Propulsion Technologies tsagi@calpoly.edu 

David Sanchez Streamline Aero david@streamline.aero  

Mark Scandalis  Paso Robles Airprot  mscandalis@prcity.com  
Kyle Schumacher  Cal Poly, San Luis Obispo kschum01@calpoly.edu  
Anmol Sharma Cal Poly, San Luis Obispo asharm77@calpoly.edu  
Stan Shull Alliance Velocity, LLC stan@alliancevelocity.com  
Paul Sloan City of Paso Robles psloan@prcity.com  

Todd Smith Johns Hopkins University H.Todd.Smith@jhuapl.edu  
Tyler Sova SLO Propulsion Technologies tsova@calpoly.edu 

Curtis Streeter Deep Blue Integration,  Inc.  Curtis@deepblueintegration.com  
Tomas Svitek Stellar Exploration tomas@stellar-exploration.com 

Winnie Trinh Cal Poly, San Luis Obispo witrinh@calpoly.edu  

Laki Vlachos Blue Origin  avlachos@blueorigin.com  
Anthony Williams Paso Robles High School antdwill47@gmail.com  

Kara Woodruff 
Office of California State Senator John 
Laird kara.woodruff@sen.ca.gov  

Calla Woodruff 
Lyons Cal Poly, San Luis Obispo cawoodru@calpoly.edu  

Erik Wright Precision Construction Services erik@precision.services  
Diane Zannotti Office of Congressman Jimmy Panetta Diane.Zannotti@mail.house.gov  
Zackery Zounes United States Air Force zackeryzounes@att.net 
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Appendix B – Agenda 
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Appendix C - Presentations 
C1 - The Science of the Mesosphere-Lower Thermosphere (MLT) –Smith 
 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 31 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 32 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 33 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 34 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 35 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 36 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 37 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 38 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 39 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 40 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 41 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 42 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 43 



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 44 

 
  



Conference on Advancing MLT Atmospheric Studies through Commercial Suborbital Vehicles 
Final Report - NSF Award ID 2432335 

05/01/2025 45 

C2 - Space to Grow – Shull 
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C3 - Dawn Aerospace: Next Generation of Suborbital Vehicles – Rodway 
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C4 - Stellar Exploration: Rocket Testing Operations – Meisberger 
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C5 - Paso Robles Spaceport Vision, Educational Programs, & 
Opportunities – Britton, Sloan, & Colvin 
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C10 - From the Ground Up to Middle Out: Drones & Balloons for Assistive 
Suborbital Observations – Jacob 
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