PLANNING PHASE

Bethlehem Space &
Exploration Center

Master plan and first research pass (not a professional feasibility

study)

Explore more. Learn more. Share knowledge. Help one another. Enjoy being alive.

Version Status Proposer

v0.3 - 2026-10-19 Planned — main location David Fischbarg
being finalized; nothing is
built yet

Nothing has been secured.

No land, building or lease; no zoning, building, environmental or FAA permit applications yet; no
funding, grant or donation; no legal entity; no partnership, agreement or expression of interest from
any organization named here; no launch license, site or operation. Aethon has not established, funded
or committed to this center. Prepared with Al research assistance; not yet reviewed by an independent
expert. Facts carry numbered sources (Appendix B); design ideas are labelled as assumptions; every
drawing is Planning phase.
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1. Executive vision [ PLANNING PHASE ]

Help build a world where people can explore more, learn more, share knowledge, help one another,
and enjoy being alive. The center would make space science and engineering accessible —
especially to young people in Bethlehem — create meaningful local work, and contribute in honest,
small steps to long-term exploration.

* Programs before buildings. Free star nights, mission-simulation workshops, balloon-payload
builds and school missions in borrowed venues come first.

e Working location idea (an assessment). A walkable public front door and first small space in
South Bethlehem, near Third Street, and a research home at Lehigh's Mountaintop Campus only
if Lehigh invites it; otherwise the research home stays undecided. Every site is still studied, not
selected.

* For the world and its people. Everything the center does is for the world and its people, and it
takes care of the people, animals, land, water and air it touches. Every site and event has sorting
points for recycling, compost and reuse; materials are salvaged when a building is redeveloped
or adapted, and food and garden waste is composted where possible.

* No launch site. A Lehigh Valley spaceport rates very low; flight work happens at licensed ranges
elsewhere through eligible partners.

e 2030 target. A credible early milestone — a registered nonprofit, one hosted or leased program
space, free monthly public programs, one student flight-hardware project — with no land owned,
no new building and no launches.
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[ PLANNING PHASE ]
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Figure 1. Executive vision — programs first, a public front door and a research home only if invited

v0.3 - 2026-10-19 - Diagram — not to scale

The plan in one picture, as a working idea: programs open to everyone, starting in Phase 0-1in existing venues; a
walkable public front door planned for South Bethlehem; a research home in an existing building at Lehigh's
Mountaintop Campus only if Lehigh invites it (otherwise undecided); a possible transit link between the two; and launch
ranges, darker-sky sites, schools and colleges and Project OS reached through others, with flight and dark-sky work

done off site.

e Public front door: South Bethlehem near Third Street, walkable and near buses.
e Public front door, Phase 0-1: star nights, mission-simulation workshops and talks in existing venues.

e Public front door, stretch: a small street-level mission lab, only if a unit is documented and funded.

e Research home: an existing building at Lehigh's Mountaintop Campus only if Lehigh invites it. No invitation exists.
Otherwise the research home stays undecided, with no site assumed.

¢ Bethlehem Connect (planned) is the possible transit link between the two homes.
e Launch and dark-sky work never happen in Bethlehem.
e Licensed launch ranges: student payloads through accredited programs (for example at Wallops, VA).
o Darker-sky sites: research-grade observing away from city lights. Sites are still to be chosen.

e Schools and colleges: shared programs only under written agreements. None exist yet.
e Project OS: the proposer's separate coordination software. Not yet public; optional.

Public, walk-in Research and e

ngineering Through others
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=== Possible transit link (planned)
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=== Dashed edge: conditional

X [7,25,33,63,133,189] .
No site, host, partner or route has been selected or agreed. Sources: Planning phase.
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[ PLANNING PHASE |

2. Geographic context

The South Side and South Mountain sit about 3.3-5 nm from the runways of Lehigh Valley
International Airport, which is surrounded by Class C airspace (its radii were not confirmed). Skies

are bright. The South Side is walkable and served by LANta buses, though service was cut twice in
[33,35,158,172]

2026; South Mountain is steep and wooded.

[ PLANNING PHASE |
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Figure 2. Geographic context map (approximate, sourced points)
v0.3 - 2026-10-19 - Approximate — not a survey. Graphic scale shown (2 km grid; 1 mi ~ 1.6 km)

A map of the greater Bethlehem area: the studied places (approximate areas, or labels where the location is
approximate), transit stops, institutions, the Star of Bethlehem and airports, the proposer's Bethlehem Connect transit

plan (planning phase), and the band about 5 nm around the airport runways where high-power rockets need FAA
authorization. Most of Bethlehem, including the South Side and South Mountain, lies inside it.

¢ Red dashed line: within %5 nm (9.3 km) of the ABE runways. High-power rockets need FAA authorization inside it;

the rule measures from the airport boundary, which is closer.
Page 6 of 53
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¢ Thin dotted red line: the 20,000 ft Part 77 notice distance.

e South Bethlehem front door: the study area near Third Street. Mountaintop Campus: a research home only if Lehigh
invites it. Both are studied, not selected.

e Goodman Stadium (Lehigh's Goodman Campus): occasional events only, if Lehigh permits. Studied, not selected.
e Center Valley: Lehigh-listed land nearby (studied). Its location is approximate, so it is a label, not an area.

e Short names: ABE airport is Lehigh Valley International Airport, St. Luke's heliport is PA80, and Lehigh campus edge
is the edge of Lehigh's Asa Packer campus. Hellertown is in the Saucon Valley.

¢ Unlabeled stops: Southside Station beside the front-door area, and the Farrington Square / Lehigh University Center
area beside the Lehigh campus edge.

¢ Not marked, to keep the map clear: the National Museum of Industrial History, beside the front-door area; Stabler
Arena, beside Goodman Stadium on Lehigh's Goodman Campus; and Downtown and North Bethlehem, beside the
Transportation Center.

¢ Not drawn (no sourced position yet): Forest Park and the South Mountain Park trailhead on Mountain Drive.

-

<3 Study area, no site selected (approximate area, not a pin)
Candidate site (planning phase) (approximate area, or a dotted label where the location is approximate)
@B Transit stop (LANta data) @ Institution @B Airport or heliport Landmark
=== About 5 nm from ABE runways === Bethlehem Connect Spine: Planned transit line (planning phase)
=== Bethlehem Connect River Line: Planned transit line (planning phase)
=== Gondola option: Planned transit line (planning phase)
Point markers: Public place from open data or an official list (source and date shown); not checked by Project OS.

Several landmarks are shown by their nearest official LANta stop. Sites that were studied and ruled out are not drawn

(shared map key v0.7.4); the site list names them. Roads, rivers and parcel lines are not drawn; use the interactive map
{31,35,148,185,186,187,188,189] .
for streets. Sources: Planning phase.
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3. Candidate-site comparison [ PLANNING PHASE |

[ PLANNING PHASE ]

No site leads on every lens

Al-assisted scores from 0 to 100 (AII ten studied, not seIected)

Working idea, not a selection

South Bethlehem

) . (] (]
Public front door, first space

Mountaintop Campus

P
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Later option or limited use
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Goodman Campus (] ()
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Martin Tower site
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Figure 3. Candidate-site comparison — three scoring lenses v0.3 - 2026-10-19 - Chart — scores 0-100

Ten sites, all studied and none selected, in three groups by working role, each with one Al-assisted 0 to 100 bar per
lens: mission and community, deliverability and risk, and science and engineering.

e Scores are Al-assisted judgments made in this research workflow, not facts and not reviews by outside experts.

e Each white track runs from 0 at its left end to 100 at its right end. The highest score under each lens is in full color.
A score that rests on an unmet condition is drawn as a pale dashed bar instead, even when it is the highest.

¢ Highest scores: mission and community, South Bethlehem (80); deliverability and risk, Mountaintop Campus (66,
assumes a Lehigh invitation); science and engineering, Mountaintop Campus (77).

¢ Rows follow the working idea's role order, not the scores.

e South Bethlehem, near Third Street. Working idea — public front door and first space. Community 80, deliverability
45, science 32 (average 52).

¢ Lehigh Mountaintop Campus. Working idea — research home, only if Lehigh invites it. Community 42, deliverability
66 (assumes a Lehigh invitation), science 77 (average 62).
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¢ Lehigh-listed land on Center Valley Parkway. Later option (after 2030). Community 32, deliverability 46, science 57
(average 45).

¢ Lehigh Goodman Campus (Goodman Stadium, Stabler Arena). Occasional events only, if Lehigh permits.
Community 47, deliverability 38, science 45 (average 43).

e Lehigh Forest Park / South Mountain trail corridor. Trail programs only, by written agreement. Community 60,
deliverability 34, science 17 (average 37).

e Airport-area business parks (Route 22). Not pursued. Community 28, deliverability 50, science 55 (average 44).

¢ Lehigh Valley International Airport (LNAA) land. Not pursued. Community 28, deliverability 22, science 55 (average
35).

e Bethlehem Commerce Center (former Steel land). Not pursued. Community 26, deliverability 16, science 33
(average 25).

e Former Martin Tower site. Excluded — already committed to other uses. Community 10, deliverability 5, science 5
(average 7).

e Queen City (XLL) and Braden (N43) airports. Excluded — already committed to other uses. Community 18,
deliverability 14, science 22 (average 18).

@ Mission & community @@ Deliverability & risk @ Science & engineering
=== Dashed bar: assumes a Lehigh invitation

Every site is 'studied, not selected'. Mountaintop's deliverability score assumes Lehigh invites a hosted program; no
invitation exists and Lehigh's plan assigns Mountaintop to its own uses, so without an invitation it is not deliverable.
Sources: ' Planning phase.

Fact summary and assessment. Every site: studied, not selected.

Documented availability (reported;

Site not confirmed as current) Assessment (Al-assisted design judgment)

South No building or unit documented as Working idea — public front door and first space. A walkable
Bethlehem, near available. public front door and the first small space. Free programs start
Third Street in existing venues, each with that venue's permission. A small

leased street-level space in an existing building follows only if a
unit is documented as available, the community supports it and
money exists. This is the public front door and program space,
not the research home: if Lehigh does not invite one, the
research home stays undecided. No rocket flights here, and no
tall structures without an FAA no-hazard determination: it is
about 3.3-3.5 nm from the airport runways (a project rule).

Lehigh None offered. Lehigh announced its Working idea — research home, only if Lehigh invites it.

Mountaintop own developer discovery phase for Research home, only if Lehigh chooses to invite it: a hosted

Campus graduatge housing in fall 2025; no RFP program or tenant inside Lehigh's own innovation district.
found. Lehigh has not been asked to host it, and no invitation exists.

Lehigh's plan already assigns Mountaintop to its own
innovation, housing and partnership uses. If Lehigh is asked
and gives no written invitation within six months, the research
home stays undecided; no other research site is assumed.
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Site

Lehigh-listed
land on Center
Valley Parkway

Lehigh
Goodman
Campus
(Goodman
Stadium, Stabler
Arena)

Lehigh Forest
Park / South
Mountain trail
corridor

Airport-area
business parks
(Route 22)

Lehigh Valley
International
Airport (LNAA)
land

Bethlehem
Commerce
Center (former
Steel land)

Former Martin
Tower site

Queen City
(XLL) and
Braden (N43)
airports

Documented availability (reported;
not confirmed as current)

The only property found publicly
offered (undated listing pages,
reported): a 10+ acre (4+ ha) ground
lease or build-to-suit (Enterprise
zoning), two R-2 parcels for sale (8.3
ac/3.4haand 5.8 ac/ 2.3 ha), and an
industrial building for lease. Size,
availabilials]and zoning were not
verified.

None offered.

None offered; only the opened trail
loops are public.

Unverified: broker listings seen use
'office/research' wording (unverified);
no dated vacancy or rent was verified.

No LNAA parcel offered for
development in 2024-26 as found;

IINiAA commits land by direct deals.
45

Not found.

No.

None offered.
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Assessment (Al-assisted design judgment)

Later option (after 2030). Lehigh-listed property in Center
Valley is looked at again only if the listings are still current and
a funded plan exists. The listings are not targets and imply no
interest in this project. Programs continue in borrowed venues
meanwhile.

Occasional events only, if Lehigh permits. Lehigh's plan
makes it the athletics and wellness district, so only occasional
events, and only if Lehigh permits. It sits just inside 5 nm of the
airport's runways (about 4.92 nm, estimate), so no rocket
flights here without FAA authorization, and no tall structures
without an FAA no-hazard determination (a project rule).

Trail programs only, by written agreement. Light-touch trail
programming (night-sky walks, a scale 'planet walk') by written
agreement only. No buildings.

Not pursued. The center does not go here: public family
programs stay away from truck yards, battery storage and fuel
(our judgment); there is no Bethlehem Connect service; and
labs there may need conditional-use approval.

Not pursued. The center does not go here: large tracts are
committed to other deals, and non-aviation use would need
LNAA agreement and FAA review.

Not pursued. No documented availability; industrial setting;
RCRA history.

Excluded — already committed to other uses. An approved
revised master plan is under way.

Excluded — already committed to other uses. Active airports
with federal obligations.
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4. Compact research center [ PLANNING PHASE

The compact center (S1) uses 7,000-15,000 sq ft (650-1,394 m?) inside an existing building —
interior fit-out only. The 2030 target space is smaller still: 3,000-7,000 sq ft (279-650 m?).

[ PLANNING PHASE |

Generic existing building ( Planned fit-out Loading door
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o g
Maker shop and workshop Robotics test bay Dry and
electronics lab
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Figure 4. Compact research center (S1) — rooms in an existing building

v0.3 - 2026-10-19 - Plan — graphic scale shown (feet and metres)

A test fit of about 11,050 sq ft (1,027 m?) gross inside a generic existing building, 130 x 85 ft, drawn as a planned
interior fit-out: a dry and electronics lab, a robotics test bay and a maker shop to the north; across a step-free corridor,

mission-control learning, mission ops, a classroom, a conditional portable dome room, a commons at the main
entrance, and restrooms, storage and plant to the south.

e The building is 130 x 85 ft. Gross area is about 11,050 sq ft (1,027 m?): rooms about 10,010 sq ft and the corridor
about 1,040 sq ft.

e North rooms: maker shop and workshop, about 2,002 sq ft (186 m?), where machine-shop roles need a guide and
sign-off; robotics test bay, about 1,502 sq ft (140 m?), with a roll-up door; dry and electronics lab, about 1,502 sq ft
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(140 m?2).

» South rooms: mission-control learning, about 1,155 sq ft (107 m?), for school missions; mission ops, about 751 sq ft
(70 m?3); classroom, about 751 sq ft (70 m?); portable dome, about 901 sq ft (84 m?), conditional: only if it would not
duplicate existing domes or the Da Vinci Science Center's plans; commons, about 462 sq ft (43 m?), with free

water; restrooms, storage and plant, about 986 sq ft (92 m?).
e The corridor is step-free and 8 ft (2.4 m) wide. The main entrance is step-free too.
e The loading door is on the north wall.

Engineering (gated roles) Public learning Commons and support === Conditional room

(33(—::5neric building; not any real address. Areas are design assumptions within the S1range (7,000-15,000 sq ft). Sources:
" Planning phase.
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5. Educational and engineering campus [PLANNING PHASE

A campus (S2) of 55,000-95,000 sq ft (5,110-8,826 m?) on 8-15 acres (3.2-6.1 ha) would be

considered in the 2030s only with site control, zoning, environmental clearance, a capital plan and

community support.

[ PLANNING PHASE |

Long-term idea, generic site
2030s, only if every condition is met

@ Garden courtyard)

@ Labs and classrooms

@ Rain gardens )

o ———

-:e Observing pad (conditional) /)

@ Public museum and dome > Txons

ST e High-bay workshop )

@ Transit stop )

@ Solar carport>

Figure 5. Campus (S2) — a long-term massing idea on a generic site
v0.3 - 2026-10-19 - Axonometric, approx. — site 800 x 650 ft (244 x 198 m)

An illustrative axonometric massing of about 70,600 sq ft (6,560 m?) on a generic 12-acre (4.9 ha) site, with eight

numbered labels: a three-story lab building, a tall single-story high-bay workshop, a public museum with a 40-ft dome,
a garden courtyard, rain gardens, a solar carport, a transit stop and a conditional observing pad. Planned buildings and

areas have dashed edges, because nothing is designed, approved or built.

e The campus is a long-term idea: Phase 2+ (2030s), only if every condition is met.

e The generic site is 12 acres (4.9 ha). The buildings total about 70,600 sq ft (6,560 m?), within the S2 range.
e 1. Labs, mission ops and classrooms: 3 stories, about 37,800 sq ft (3,512 m?).

e 2. High-bay workshop and test bay: 1 tall story, about 12,800 sq ft (1,189 m?).

e 3. Public museum, 40-ft dome, commons and library: about 20,000 sq ft (1,858 m?).

Bethlehem Space & Exploration Center - Master plan v0.3 - 2026-10-19 - PLANNING PHASE
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e 4. Garden courtyard and outdoor learning: about 0.6 ac (0.23 ha).

e 5. Rain gardens: no infiltration where karst is found.

e 6. Solar carport over about 100 parking spaces.

e 7. Transit stop and bike parking.

e 8. Outreach observing pad: only if measured sky brightness supports it.

Labs, mission ops, classrooms High-bay workshop and test bay Public museum and dome
Gardens, woods, rain gardens Solar carport === Planned or conditional (dashed edge)

Not a design and not a real parcel. Massing only, to test whether the S2 program (55,000-95,000 sq ft) fits 8-15 acres.
Design assumption; no external source. Planning phase.
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6. Laboratory and workshop interiors [PLANNING PHASE |

[ PLANNING PHASE ]

Mission-control learning room Maker and robotics lab
Planned - for simulated missions Planned - for hands-on building
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Figure 6. Lab and workshop interiors v0.3 - 2026-10-19 - Perspective sketches — not to scale

Two planned rooms, sketched in perspective. Left: a mission-control learning room, where a class runs a simulated
mission at paired consoles facing a shared screen wall. Right: a maker and robotics lab with open benches, a tool
library, a gated machine area and a free water station.

» Mission-control learning room: about 1,150 sq ft (107 m?), 24 seats.

e Maker and robotics lab: about 2,000 sq ft (186 m?).

e Tool library: tools are lent and returned.

e Machines: sign-off only, after a guide and supervised days.

O Opento everyone (no training) ¢ Gated: guide, supervised days, sign-off

lllustrative drawings written as code — not photoreal, not made with an image-generation model, and not a design.
Design assumption; no external source. Planning phase.
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7. Planetarium, museum and learning

[ PLANNING PHASE |

Dome section

Planned room, drawn to scale

Portable dome
Only if added

)

0 10 ft

0

[ PLANNING PHASE ]

Visitor journey
Planned: free, step-free, hands-on

Ask
. =
A real question Build, test break

f

Come back Fly a mission
Free returning visits Simulation, real data
Share Look up
Log a discovery Dome show

Figure 7. Planetarium, museum and learning — portable dome and visitor journey
v0.3 - 2026-10-19 - Section: graphic scale shown. Journey: diagram, not to scale

Left: a section, drawn to scale, through a planned room with a conditional portable dome of assumed size, a projector
at the center and seats around it, over graphic scales in feet and meters. Right: the visitor journey as a loop of six
numbered steps — ask, try, fly a mission, look up, share a verified discovery, come back — planned so every step is

free, step-free and hands-on.

@ Portable dome (assumed size)

Room: 30 x 30 ft (9 x 9 m), with 16 ft (4.9 m) clear height.
Portable dome (assumed size): 23 ft (7 m) across and 14 ft (4.3 m) high.
About 30 seats around a projector at the center, with step-free entry, captions and audio description.

Steps in full: start from a real question; a hands-on bench to build, test and break; a simulation with real data; a
dome show or a star night; log a discovery and get credit; free returning visits and new roles.

@B Visitor journey step === Conditional: only if added (dashed edge)

A dome is added only after checklpg tr]at it would not duplicate the LVAAS and Kutztown planetariums or the Da Vinci

Science Center's plans. Sources: Planning phase.

Bethlehem Space & Exploration Center - Master plan v0.3 - 2026-10-19 - PLANNING PHASE
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8. Sustainability and energy [PLANNING PHASE |

Everything the center does is for the world and its people, and it takes care of the people, animals,
land, water and air it touches.

What it protects

e People: Free, safe and accessible programs; a youth-safety policy and Pennsylvania clearances for
every adult working with minors; water, food and restrooms at every gathering.

¢ The night sky: Shielded, warm-colored outdoor lighting on anything the center builds or leases.

e Water: Free refill instead of bottled water; rain gardens away from karst sinks; no open ponds near the
airport.

¢ Land and wildlife: Existing buildings before new ones; no work on restricted brownfield ground;
anything disturbed is restored.

¢ Air and climate: All-electric buildings and natural energy only: solar on site, and wind, geothermal, heat
recovery and permitted hydro for the rest.

Recycle, compost and reuse

e Sorting points everywhere: Every site and event has sorting points for recycling, compost and reuse,
with clear signs.

¢ Salvage first: Redeveloping or adapting a building starts by salvaging its materials for reuse; what can't
be reused is recycled.

e Compost: Food and garden waste is composted where a compost option exists (to confirm locally), and
the produce gardens use it.

e Clean up: Every place is left cleaner than we found it. An event isn't done until its cleanup is.

The facts that shape the plan

Estimate | Fixed-tilt solar in the Lehigh Valley is estimated at roughly 1,150-1,300 kWh per kWdc per year.
1671
This is a planning estimate; a site-specific NREL PVWatts run is required.

Estimate ' Lehigh's 3.1 MWdc single-axis tracker array at Goodman (June 2024) works out to about 1,600-
[8,19]
1,650 kWh per kWdc per year — an upper bound that rooftop and carport arrays will not reach.

Reported ' Under P.L. 119-21 (signed 2025-07-04), solar loses the 45Y/48E credits if placed in service after
2027 unless[cons’ﬁruction began by 2026-07-04. That window has closed, so this plan assumes no federal
162,165
solar credit.

Reported ) Energy storage keeps the full 48E credit for construction starting through 2033, then 75%
(2034) and 50% (2035). Commercial geothermal heat pumps keep §48 at 3([)1‘(;{%]through 2032, then 26%
(2033) and 22% (2034). Foreign-entity and material-assistance rules apply.

Reported | Elective (direct) pay survived the 2025 law, so a tax-exempt nonprofit could still receive eligible
. . - [164]
credits — mainly storage and geothermal heat pumps — by filing Form 990-T.
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Reported ) The §179D efficient-buildings deduction ended for construction beginning after 2026-06-30, so
- . . . [163]
it is not available to this project. 1

Reported ' Pennsylvania net metering allows non-residential systems up to 3 MW (5 MW under conditions);
year-end excess is paid at the price to compare; virtual meter aggregation is allowed w(i)tgr}isrélz miles in one
utility territory. Bethlehem is PPL Electric territory and PPL's tariff controls the details.

Natural energy only
¢ Natural sources only: Solar, wind, geothermal and heat recovery, and hydro only where it is permitted,
with fish passage and environmental reviews.

e Stored for reuse: Energy is stored to be used again: batteries, thermal storage, and pumped storage
where the land allows.

¢ Regional hubs: Supply would come through Energy & Logistics Hubs, the proposer's separate idea for
hubs that repeat region by region. None is sited, funded or built yet.

e The grid's rules: Power crosses the grid only under the utility's and the state's rules: here, PPL
Electric's tariff and Pennsylvania's net-metering rules.

[ PLANNING PHASE ]

(Planned building and systems)
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Figure 8. Sustainability and energy systems — flows and loops v0.3 - 2026-10-19 - Diagram — not to scale

In the middle is a planned all-electric, efficient building (an existing building reused first) with heat pumps inside.
Energy comes in from the left: solar on site first, the PPL grid both ways under PPL and Pennsylvania rules, optional
battery storage and, only after a test bore, a ground loop for the heat pumps. On the right, materials and water run in
loops: a repair-and-share library, and water for refills and the gardens. One label marks the building and all its systems
as planned.

e Solar on site comes first: rooftop or carport arrays, only where a lease allows.
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e The PPL Electric grid works both ways. Pennsylvania net metering allows up to 3 MW, and excess is paid at the
price to compare (tariff details to confirm).

e Battery storage is optional: an NFPA 855 room with listed equipment, modeled with and without the 48E storage
credit.

e The building is all-electric and efficient: an existing building reused first, heat pumps and heat recovery, ventilation-
first lab design, LED and shielded warm lighting, and step-free, quiet rooms with daylight.

e Heat pumps are air-source by default. A ground loop for ground-source heat pumps comes only after a test bore
and thermal response test, never in karst sinks and never through restricted brownfield ground.

o Water: free refill stations, and rain gardens and cisterns for the gardens. No ponds near ABE.

e Gardens and shade: native planting, a community garden and outdoor learning.

e Repair and share: a tool and telescope library (lend and return), repair days and reused exhibit parts. A gift policy
comes first.

== Electricity === Heat === \Water === Materials and reuse === Optional, or only after a test bore

Planninge}/ield 1,150-1,300 kWh/kWdc/yr for fixed solar is an estimate; no federal solar credit assumed. Sources:
[109,162,166,167,169] R
Planning phase.
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9. Transit connection alternatives [PLANNING PHASE

Bethlehem Connect is the proposer's separate transit plan. Planning phas“es.g]Stage PO: conversations and
data. No agency review, funding, engineering or ridership forecast exists.

Connect Spine (Phase 1plan): An electric bus rapid transit line from the 1-78 Park & Ride through
Hellertown / Saucon Valley, Goodman / Stabler Arena, Mountaintop / lacocca Hall, the Lehigh University
Center, Farrington Square, Downtown / Broad Street and Moravian to North Bethlehem (Linden & Elizabeth):
about 16.5 km and 35 minutes end to end.

River Line (Phase 1 plan): An upgrade of LANta's existing Enhanced Bus core from Downtown via
Farrington Square to Third Street / SteelStacks: about 2.5 km.

Options and later steps: A gondola for the South Mountain climb (Goodman — Mountaintop — Asa Packer,
about 3.4 km); a Valley Express bus; extensions to Wind Creek or Bethlehem Square only if demand
supports them; a long-term rail-ready valley corridor.

[ PLANNING PHASE ]
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Figure 9. Transit connection — the studied places and Bethlehem Connect
v0.3 - 2026-10-19 - Schematic — not to scale; positions simplified

A schematic of Bethlehem Connect, the proposer's separate transit plan, with its planned lines dashed and today's
buses in solid grey, and the two studied center places shown as approximate areas near its planned stops.

e Connect Spine: about 16.5 km and 35 min end to end.

e River Line: about 2.5 km, from Downtown via Farrington Square to Third Street / SteelStacks. That stop would be
rail-ready (planned).

e Gondola option: Goodman — Mountaintop — Asa Packer, about 3.4 km. It is drawn to the nearest Spine stops.

e Research home at Mountaintop / lacocca Hall: labs and high-bay space, only if Lehigh invites it. Goodman / Stabler
Arena: occasional events, only if Lehigh permits.

e LANta 105 runs Hellertown — Lehigh University — Southside — City Hall - BTC - LVIA. Its run beside the Spine is not
drawn. It does not serve Mountaintop, which has no public transit today.

e Downtown / Broad Street is the Transportation Center stop. North Bethlehem is at Linden & Elizabeth.
e Airport (LVIA): the LANta transit center, reached today by LANta 324 and 105.

Existing bus service, today (LANta, Trans-Bridge) === Connect Spine — electric BRT (planned)
=== River Line — upgraded bus core (planned) === Gondola option (planned) O Planned stop
% Center place, approximate area (studied, not selected)

Bethlehem Con[nect is |r} its planning phase, not funded or engineered by any agency, and the center does not depend
on it. Sources: Planning phase.

Where the center's places meet the plan (Bethlehem Connect's own estimates).

Nearest Connect stop

Center place (planned) Note

Public front door — South Third Street / SteelStacks On the plan's rail-ready corridor; the industrial history

Bethlehem, near Third Street (River Line) museum is about a 6-minute walk.

Research home — Mountaintop, Mountaintop / lacocca Hall About 8 minutes on Connect to Farrington Square; the

only if Lehigh invites it (Spine; gondola option) hill is about 190 m above it, too steep for a conventional
train.

Occasional events, if Lehigh Goodman / Stabler Arena About 9 minutes to a rail-ready stop.

permits — Goodman (Spine)

Visitors from the south — Hellertown / Saucon Valley; The plan's southern terminus; its park-and-ride site is

Hellertown and the I-78 Park & I-78 Park & Ride (Spine) still to be determined.

Ride

What runs today

Bethlehem Transportation Center (BTC): LANta's hub at 6351Guetter St (Broad & Guetter). Some Route
324 trips to the airport start or end here from 2026-06-15. %

South Bethlehem / SteelStacks: LANta's Enhanced Bus Service Green Line (Route 100) and Blue Line
share a core between downtown Allentown and the South Side; SoH;tg\]side Station eastbound moved to E
2nd St at Fillmore in August 2024. No stop is named 'SteelStacks'.

Downtown Bethlehem: Enhanced Bus stops moved from Broad St t[o7¥VaInut St at New St on 2025-11-20;
the Route 601 downtown shuttle stops at the Walnut Street Garage.

Bethlehem Space & Exploration Center - Master plan v0.3 - 2026-10-19 - PLANNING PHASE Page 21 of 53



Hellertown / Saucon Valley to the airport: LANta Route 105 runs Hellertown - L(?gi%lglumversity -
Southside - City Hall - BTC - LVIA; some evening trips were cut on 2026-06-15.

Funding pressure: LANta made funding-driven servicze reductions on 2026-01-26 and 2026-06-15 after
warning of route eliminations in its FY2026 budget.

Lehigh University buses: Hub-and-spoke from Asa Packer; the Mountaintop Connector runs on 30-minute
headways on weekdays (Spring 2026). Since 2026-01-20 there is no transit between Goodman and
Mountaintop. Whether non-affiliates may ride was not found.

Intercity bus: Trans-Bridge Lines runs scheduled service from the BTC to New York's Port Authority Bus
Terminal (schedules effective 2026-07-10) and added Newark Airport17s3ervice in 2025, reportedly on its
separate Wind Creek schedule rather than from the BTC (unverified).
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10. Partnerships and workforce [PLANNING PHASE |

[ PLANNING PHASE ]
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Figure 10. Workforce pathways — a ladder anyone can climb v0.3 - 2026-10-19 - Diagram — not to scale

A three-step school ladder (career-technical school, community college, university) and, in parallel, registered
apprenticeship, both leading up to jobs. Dashed boxes show what the center would add at each school step and at
jobs. The organizations in the caption are examples of what exists nearby; none has been contacted, and none is a
partner.

e Career-technical school: hands-on mission and hardware projects alongside existing programs. Nearby example:
Bethlehem AVTS (electronics, mechatronics, machining).

e Community college: machining, electromechanical and aviation pathways, with real payload work. Nearby
examples: NCC (electromechanical, machining) and LCCC (aviation).

« University: engineering, physics and data projects; research internships. Nearby examples: Lehigh (aerospace MS),
Penn State LV and Moravian.

o Registered apprenticeship, in parallel: mechatronics, machining and electronics, through existing programs. Nearby
example: the iTEC registered apprenticeship consortium.

e Jobs: local hiring first; every role posted publicly; paid internships wherever possible.

¢ Verified credits by name and role, and clearances for adults working with minors.

Pathway step ¢ What the center would add (planned) === Pathway route

FAa=A~ns An As ARl
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Every link would need that school's or employer's written agreement. Sources:

1o4,79,54,90,91,92]

Planning phase.

Potential partners only — none contacted, none committed:

Universities: Lehigh University: a new MS in
Aerospace and Space Systems Engineering
(launched 2025-26; sources disagree on the start
term), the AIR robotics lab, the ATLSS structural
t[gg’zilggslea}b, student rocke'try and space groups.
Penn State Lehigh Valley: four-year
engineering BS. Mora\éi7a196University: 4/1 engineering
program with Lehigh.” " Nearby Kutztown
lténiversity (Berks County): an 85-seat planetarium.
Lehigh is the only Lehigh Valley school seen on
I;%]nnsylvania Space Grant Consortium affiliate lists.

Workforce system: iTEC, a registered
manufacturing apprenticeship consortium with
Workforce Board Lehigh Valley (as of about
December 2024). :

Industry with relevant capability: Air Products:
NASA quuid-hy?g?]gen supply award(s), reported
February 2026.  Lehigh Heavy Forge ($15M
Department of Defense award, 2024) and Safr&n;ess
wheel-and-brake repair station in Bethlehem.
LVEDC's target sectors do not include aerospace, so

t[rg7e] center would not assume an aerospace cluster.

Community colleges and career-technical schools:
Northampton Community College: Electromechanical
Technology AAS and a Precisic[Jgr(m)]Machining and Tool
Design Center (August 2026).  Lehigh Carbon
Commurth]y College: FAA Part 141 pilot training at the
airport. Bethlehem Area Vocational-Technical
School: electronics, mechatronics,{g}recision
machining and welding programs.

Community science: Lehigh Valley Amateur
Astronomical Society (Salisbury Township): a NASA
Night Sky Network club with a 21-ft planetarium and
public star parties. ~ A Summer Science Program
astrophysics session rggl at Lehigh in 2026 with
Space Grant support. The Da Vinci Science
Center at PPL Pavilion in downtowr[mwﬂ(\)lllentown (about
67,000 sq ft) opened in May 2024.

Pennsylvania's first Challenger Learning Center, at
Montgomery County Community College's
Pottstown campus, was announced in 2021;
Challenger Center's network has more than 30
locally hosted centers. f

Health research (space medicine only with
qualified partners): St. Luke's University Health
Network runs its own Institutional Review Board;
human-subject research needs agl;ederalwide
Assurance and a registered IRB.

Assumption (design) — paid roles. Build-phase roles end when their job is done; only a few positions stay.

Role

Design team: licensed architect and engineers (contracted)

Bethlehem Space & Exploration Center - Master plan v0.3 - 2026-10-19 - PLANNING PHASE
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Role

Owner's representative for construction or fit-out
Licensed trades for fit-out (electrical, plumbing,
mechanical)

Setup and commissioning: equipment, exhibits and
software

Training lead for staff and volunteers

Opening coordinator

Director and operations lead, reporting to an independent
board

Safety and facilities supervisor: present whenever shop, lab
or flight activities run

Education and youth-safety coordinator with Pennsylvania
clearances

Horizon

Build
phase

Build
phase

Build
phase

Build
phase

Build
phase
Long term

Long term

Long term

Ends

At the certificate of occupancy

At fit-out sign-off

When every system passes commissioning

After the first season's training, handed to the

safety supervisor

About three months after opening (assumption)

Kept

Kept; required by safety

Kept; required by law for youth programs

Scheduling, inventory, records, reminders, reports and paperwork run in Project OS or
other software, not by hand. Automation never replaces the people that safety or the
law requires: trained supervisors, licensed trades, youth-safety staff and the staff
needed during opening hours. The long-term positions are sized to at least that.

Every role, open, trained or qualified, has a one-screen quick guide on the website's Project OS page
(planning phase). Volunteer shifts last 2 hours at most; leaderboards are by category and opt-in; hours
worked, speed on safety-critical work and risk-taking are never scored.
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11. Launch feasibility (separate from campus planning)

[ PLANNING PHASE ]

e The center aims for real flights, in steps, none of them from Bethlehem itself. It will not build or advertise
a launch site in Bethlehem, and will not take launch reservations.

e It will run mission simulation, payload design, integration and test, and its own mission control (Option
A).

e Payloads built with the center's help could fly on licensed launches elsewhere, through programs that a
partner school or college, or the center once it is an eligible nonprofit, qualifies for. Selection never
guarantees a flight. It could apply to NASA's CubeSat Launch Initiative itself once it is an education
nonprofit (Option C).

¢ Real flights nearby, flown by experienced, insured partners until the center holds its own insurance:
exempt-weight high-altitude balloons, Class 1 model rockets and drones, only at suitable fields with
written permission and the notices the rules require (Option B). No rocket flies within 5 nm of ABE
without FAA authorization (a project rule). High-power flights go only to existing club fields that already
hold FAA waivers.

e A spaceport in the region is a long-term idea only, and other organizations' decision: it would need an
airport owner who wants it, an FAA site license with a flight path away from people, community review
and a launch company. A vertical launch site in Bethlehem is not credible.

e Bethlehem is planned as a training, visitor and mission hub connected to licensed spaceports
elsewhere. A launch or reentry site needs an FAA license and very large safety areas that a dense city
cannot offer, so any on-site pad is only a speculative long-term idea.

e Liquid propellants have no on-site role.

The path to real launches (steps 1-3 are targets with conditions; step 4 is a long-term idea only)

STEP 1- PHASE 0-1, THROUGH AN ELIGIBLE SCHOOL OR, ONCE INCORPORATED, THE CENTER
Real space contact from Bethlehem

¢ A scheduled radio contact with the International Space Station crew through ARISS: about 10
minutes, while the station is overhead. Schools and education organizations apply, and ARISS
approves the equipment plan. The station is planned to operate through 2030, so this window is
limited.

e A satellite ground station on the SatNOGS open network, used only to receive, so students hear
and decode real satellites. Transmitting needs an FCC amateur license; whether a receive-only
station needs any FCC filing is unverified.

Needs: An eligible applicant (a school or education organization; the center only once incorporated),
a host venue, volunteer radio operators or a relayed contact, and an accepted ARISS proposal. Within

5 nm of ABE, an antenna mast also needs an FAA no-hazard determination (a project rule).
[218,219,220,221]
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STEP 2 - AFTER GATE 3 (INSURANCE AND A YOUTH-SAFETY POLICY); FLOWN BY AN EXPERIENCED, INSURED
PARTNER UNTIL THE CENTER HOLDS ITS OWN INSURANCE. THE 2030 MILESTONE INCLUDES NO LAUNCH
ACTIVITY RUN BY THE CENTER.

Real flights nearby, with permission

o Exempt-weight high-altitude balloons that carry student payloads to near space, as university
programs such as Maryland's do several times a semester. Larger balloons need cut-downs, a
notice to air traffic control and position reports.

e Class 1 model rockets and drones at large fields; high-power rockets only at club fields that already
hold FAA waivers.

Needs: A landowner's written permission, a launch point clear of the airport's controlled surface area,
rockets only beyond 5 nm of ABE unless the FAA authorizes the flight (a project rule), the notices the

. . [152,216,217,156,159]
rules require, and insurance.

STEP 3 - PHASE 1 AND LATER, THROUGH A PARTNER SCHOOL OR COLLEGE, OR AS AN ELIGIBLE NONPROFIT
WHERE A PROGRAM ALLOWS IT

Student payloads on real launches elsewhere

e Sounding rockets from NASA Wallops, about 184 miles to the Wallops airfield (the launch pads are
a few miles farther): RockOn and RockSat take college teams, and programs for younger students
have flown small experiments on NASA rockets or balloons.

e Balloon platforms such as NASA's HASP, which carries student payloads to about 120,000 ft, and
NASA's TechRise challenge, where school teams get a flight on a commercial provider's balloon.

e Orbit: NASA's CubeSat Launch Initiative is open to informal education institutions such as science
centers. Selection does not guarantee a launch, and no new call was found for 2025 or 2026.

Needs: An eligible team (a partner school or college, or the center once it is an education nonprofit),

program fees and travel, and a payload team. Mission control can run from Bethlehem.
[35,133,211,212,213,214,215,210,145]
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STEP 4 - LONG TERM; AN IDEA, NOT A TARGET. IT WOULD BE AN AIRPORT OWNER'S, A LAUNCH COMPANY'S
AND THE FAA'S DECISION, AND THE CENTER WOULD AT MOST USE IT.

A spaceport in the region (long-term idea, speculative)

e The only form that is even conceivable is a runway site: a carrier aircraft or rocket plane takes off
and the rocket ignites far away, over open water in the examples found. In FAA counts (an FAQ
copy about 18 months old and a report to Congress), 9 of 14 licensed spaceports were licensed for
horizontal launch, most at existing airports; the current count was not confirmed.

e An airport can also be licensed for spacecraft landings: Huntsville became the first commercial-
service airport with a reentry site license, in 2022.

e A vertical launch site in Bethlehem is not credible: the South Side and South Mountain sites are
about 3.3-5 nm from the airport's runways, parts of west and north Bethlehem are closer, and any
corridor would cross dense population and New York and Philadelphia airspace.

Needs: An airport owner who wants it, an FAA site license with a flight corridor away from people, a
separate license for every flight, a launch company, environmental and community review, and money.
This plan names no airport for it, and it does not propose the airport or Route 22 corridor for the

[192,194,195,199,201,202,200,35]
center.

Regional spaceports: what the record shows

Not found in public sources ' No FAA-licensed launch or reentry site was found in Pennsylvania, New
. . . . ... 133
Jersey or New York; the nearest is the Mid-Atlantic Regional Spaceport at Wallops, V|rg|n|a.[ :

Reported ) Wallops is an active commercial spaceport: Rocket Lab has launched Electron there since
2023 and opened a Neutron launch complex in 2025; N[e;g;rz%g'zsog]irst launch is now expected in 2027.
These are commercial launches, not student programs. "~

Reported ) Many licensed spaceports host few or no launches. GAO found that 7 of the 12 licensed
sites had not hosted an FAA-licensed launch from 2015 to 2020. o3l

Reported ) Airport spaceports have struggled: Cecil (licensed 2010) had not hosted a launch by 2019;

Midland's planned anchor operator went bankrupt in 2017; Houston's became an aerospace business

park instead; Virgin Orbit's air launches from Mojave reached orbit but the company closed in 2023.
1196,198,197,199]

Reported ) Most commercial launches are vertical: 92% in the three fiscal years before the FAA's
[194]
report to Congress (undated, c. 2022-2023).

Reported | In August 2026 the FAA asked for input on siting new spaceports (comments due in late
October 2026). A law-firm summary lists criteria including launching over open water and discusses

. . . . . . . ) [203,204]
candidates in Florida, Georgia, Puerto Rico and offshore; it mentions none in the Northeast.

Estimate ' The nearest open ocean, the Atlantic shore near Sandy Hook, New Jersey, is about 120 km
(75 miles) from central Bethlehem in a straight line, across central New Jersey (our calculation from
map coordinates).

Reported ) A 2019 New Jersey bill proposed a feasibility study for a spaceport at Atlantic City
International Airport; its outcome was not found. In 2025 the Maine Space Corporation was pursuing
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12UD,2Ub]

sea-based launch, partly to avoid opposition on land; no signed agreement was found.
Reported ) Blue Origin paused New Shepard suborbital flights in January 2026 for at least two years,

. . [222]
so some commercial payload rides are on hold.

Four launch options, by feasibility

Airspace near ABE airport

[ PLANNING PHASE |
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Figure 11. Launch feasibility — separate from campus planning
v0.3 - 2026-10-19 - Ratings: qualitative. Map inset: approximate, 2 km grid (1 mi ~ 1.6 km)

Four launch options rated from high (A, research and education, no launches) to very low (D, a long-term Lehigh Valley
spaceport idea), beside a map of the band about 5 nm around the ABE runways where high-power rockets need FAA
authorization, which takes in the South Side, South Mountain and, just inside its edge, Goodman; no launch site is

planned in Bethlehem.

e Option A, no launches — research and education only: high feasibility.

and drones; low for high-power rockets inside Bethlehem.

eligibility.

decision (our judgment).

authorization inside it; the rule measures from the airport boundary, which is closer.
e Thin dotted red line: the 20,000 ft Part 77 notice distance, as in Figure 2.

Bethlehem Space & Exploration Center - Master plan v0.3 - 2026-10-19 - PLANNING PHASE

Option B, permitted low-risk educational activities at suitable sites: medium-high for model rockets, small balloons
Option C, partnerships with existing licensed launch sites elsewhere: medium — depends on program calls and

Option D, a future Lehigh Valley spaceport (long-term idea): very low. A vertical launch site is not credible; a runway
(horizontal) site at an airport is legally conceivable but very low and long-term, and would be other organizations'

Red dashed line: within about 5 nm (9.26 km) of the ABE runways. High-power rockets (Classes 2 and 3) need FAA
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e Map labels: ABE airport is Lehigh Valley International Airport, South Side is the South Bethlehem front-door study
area, Goodman is Goodman Stadium on Lehigh's Goodman Campus (occasional events only, if Lehigh permits;
studied, not selected), South Mountain is marked by the Star of Bethlehem, and Heliport is St. Luke's hospital
heliport (PA80).

¢ Queen City Airport and Hellertown, shown in Figure 2, are left out of this inset to keep it clear.

@ Feasibility rating @B Very low rating === About 5 nm from ABE runways
¢ Study area, no site selected (approximate area) @B Airport or heliport Landmark

Ratings are an Al-assisted pﬂg&gw jllélg%qggt from the cited rules and airspace facts, not an FAA determination and not
expert-reviewed. Sources: "’ """ Planning phase.

Option Rating Requires

A. No launches High feasibility No launch licensing. FCC licensing and possible FAA notice for

— research and antennas; within 5 nm of ABE, no antenna mast without an FAA nqs;

education only hazard determination (a project rule); normal building approvals.

B. Permitted low- Medium-high for model Written landowner permission, NAR site sizes, ATC notice where

risk educational rockets, small balloons and required, LAANC near ABE, no rocket flights within 5 nm of ABE

activities at drones; low for high-power without FAA authorization (a project rule), insurance, youth

suitable sites rockets inside Bethlehem clearances; balloon recoverg/ ?Ianning5 (Prevailing winds are a design
[148,152,153,156,159

judgment, not modelled).

C. Partnerships Medium — depends on An eligible lead: Student Launch and RockSat require colleges or

with existing program calls and eligibility schools; CSLI also accepts nonprofits with an education component

licensed launch and informal education institutions. Teams fund their own hardware;

sites elsewhere selection does not guarantee a launch. esasa4s]

D. A future Very low. A vertical launch site Part 420 corridor and risk analysis over dense population, Part 450

Lehigh Valley is not credible; a runway risk limits, airspace agreements with New York and Philadelphia

spaceport (long- (horizontal) site at an airport is traffic, environmental review, insurance and local consent.

term idea) legally conceivable but very Precedent: Spaceport Camden won an FAA site license in 2021, then
low and long-term, and would a 2022 county referendum (upheld by Georgia's Supreme Court in
be other organizations' 2023) stopped the land purchase. For a runway site: the airport
decision (our judgment) owner's decision, FAA Office of Airports review of the Airport Layout

Plan, and a carrier-aircraft route to open water about 120 km away
[131,129,139,140,141]
across central New Jersey.

Rule summaries from search extracts (October 2026); check the live text before use.

Rule Requires (summary)

14 CFR101.22 Class 1 model rocket: =125 g of slow-burning propellant, <1,500 g total, paper/wood/breakable plastic, no
substantial metal. Class 2 high-power: total impulse 40,960 N-s. Class 3 advanced high-power: above
that, still suborbital and unmanned within FAA limits.

14 CFR101.23 No hazard to people, property or aircraft. For Class 2 and 3: no flights into cloud or with more than five-
and 101.25 tenths cover or under 5 miles visibility; FAA authorization needed at night, within 5 nm (9.26 km) of any
airport boundary, or in controlled airspace; stand-off from the public of the greater of % of maximum

[148]
altitude or 1,500 ft (457 m); an adult (18+) in charge of safety.
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Rule
14 CFR 101.27
and 101.29

14 CFR 1011
(Subpart D)

14 CFR101.33-
101.39

14 CFR Part 107

NAR safety
codes

14 CFR Part 77

14 CFR Part 420

14 CFR Part 450

14 CFR Part 440

NEPA and FAA
Order 1050.1G

Executive Order
14335 (2025-
08-13)
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Requires (summary)

For anything above a Class 1 model rocket, tell the nearest FAA ATC facility 24 hours to 3 days ahead.
When a waiver or authorization is needed, file the required information at least 45 days ahead (FAA Form

. . L [149,150,151]
7711-2 to the Air Traffic Organization).

Exempt from Subpart D below all of: a 4-lIb package with more than 3 oz per sq in, a single 6-lb package,
12 Ib total, and a suspension needing more than 50 Ib to separate. Exempt balloons must still not be flown
hazardously.

Not below 2,000 ft over an airport's Class B, C, D or E surface area without ATC authorization; two
independent payload cut-downs and radar-reflective material; rg%i]ce to the nearest ATC facility 6 to 24
hours before launch; position records at least every two hours.

ATC authorization (LAANC) in Class B, C or D airspace or a Class E surface area; 400 ft ceiling; Remote ID
in force since March 2024. Recreational and educational flying under 49 U.S.C. 44809 has its own

s . [153154,155]
conditions (unverified).

Model rockets: minimum site 1,000 ft for E-G motors. High power: smallest site dimension the greater of
half the maximum altitude or 1,500 ft; 1,500 ft from occupied buildings and busy highways. f61571

FAA notice above a 100:1 slope within 20,000 ft of a qualifying runway (Form 7460-1, at least 45 days
ahead); antennas also under FCC rules. Our esttj)gnse;'ge, not an FAA finding: ridge land within 20,000 ft of a
runway would already rise above that surface.

A flight corridor analysis (Appendix A or B) with an overflight exclusion zone, a risk analysis where people
live under the corridor, an explosive site plan with separation distances; a 5-year license that authorizes no
launch by itself.

Public risk limits per launch: =1x10™* expected casualties collectively, =1x107° for any individual, and
aircraft hazard areas with =1x107° probability of a casualty-capable impact. Pre—applicati[%g 1(;)()01rwaséﬁjItation
(14 CFR 413.5); a decision within 180 days of an accepted application (51 U.S.C. 50905). "

Insurance set by a maximum probable loss determination, capped at $500 million third-party and $100
million U.S. Government property per launch.

An environmental assessment within 1 year or an EIS within 2 years (2023 law). FAA's NEPA order was
replaced in July 2025; a July 2026 FAA %rsa%%ﬁgélwould waive several environmental statutes for launch
licensing (not final as of October 2026). " '

Directs DOT to expedite environmental reviews and to re[%\;%lgate Part 450; five Part 450 proposals were
published on 2026-10-05 (comments due 2026-11-04). '
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12.

Phasing, governance, budgets and risks [PLANNING PHASE |

[ PLANNING PHASE ]

Phases and capital (targets, not promises)

G ryerey S S— TR O p

i [ 1

! i | 1

Programs first Early milestone i Campus : i Innovation district |
Now to 2027 About 2030, target I 2030s, conditional i | 2040s+, not promised i

B I o 1

$0-$50k $0.4M-$2.5M) | ! { $45M-$150M ; | ! {$160M-$750M+ ; |

\ Yy . J |\ -------------- ,: l\ ---------------- ,:

Risks (rated high likelihood)

CNo space or Iand} (Depends on Lehigh's choices) (Founder capacity) (Funding voIatiIity)

Figure 12. Phasing, gates, preliminary budgets and risks

v0.3 - 2026-10-19 - Timeline not to scale; capital in US dollars (2026), order of magnitude

A not-to-scale timeline of four phases, with the five undated gates on the way to the 2030 target, the capital range in
each phase's card, and the four risks rated high likelihood.
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Phase 0, now to 2027: research, relationships and programs without a building.

Phase 1, target about 2030: a credible early research, education or partnership milestone.

Phase 2+, the 2030s only if conditions are met: an educational and engineering campus.

Long term, the 2040s and beyond with no date promised: a regional innovation district.

Gates are undated, in order, between now and 2030; each is a target, not a promise.

Gate 1: Name and trademark search; nonprofit incorporated with an independent board.

Gate 2: IRS Form 1023 filed; Pennsylvania charitable registration (or documented exemption).
Gate 3: First pilot program run in a borrowed venue, with insurance and youth-safety policy in place.
Gate 4: First written agreement with a school or partner organization.

Gate 5: Host or lease agreement for S1-minimum space, with a funded first-year budget.

Capital ranges, order of magnitude. Each card shows its phase's range; S1 compact is not drawn.
Phase 0 (no building): $0-$50k.

S1-minimum (2030 target space, 3,000-7,000 sq ft): $0.4M-$2.5M.

S1compact (leased or hosted): $1.8M-$8.5M.

S2 campus: $45M-$150M, excluding land.

S3 district: $160M-$750M+, many parties.

The six top risks, likelihood / impact. The drawing shows the four rated high likelihood.

No space or land becomes available: High / High.

Dependence on Lehigh's choices: High / High.
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e Founder capacity (the proposer is a full-time student running other projects): High / High.
e Funding volatility (federal STEM budgets unresolved for FY2027): High / Medium.

e Charity-law mistakes: Medium / High.

o Conflicts of interest (Aethon, Project OS, Lehigh Leagues): Medium / High.

@B Under way / next @B Target, not a promise === Only if conditions are met

Budgets are early-planning placeholders that could be half or double; no completion date is promised for any campus
or launch capability. Design assumption; no external source. Planning phase.

Phase 0 — research, relationships and programs without a building (Now-2027): Re-check every
decision-critical fact against primary sources. Form a Pennsylvania nonprofit with an independent board
and a related-party policy. Hold South Side listening sessions before proposing any space. Inventory
existing domes and programs (the Da Vinci Science Center at PPL Pavilion, LVAAS, Kutztown, the
Challenger Learning Center announced at Montgomery County Community College, a middle-school
mission-control center in Allentown, the Lehigh Valley Space Fest) and avoid duplicating them. Run small
pilots in borrowed venues: star nights, mission-simulation workshops, balloon-payload builds. Keep this
website honest: an interest list by email only. Recruit an operations lead so the work never depends on one
student's schedule.

Phase 1— a credible early research, education or partnership milestone (Target ~2030): The 2030
milestone below. Possible written agreements with schools and partners (none exist today).

Phase 2+ — educational & engineering campus (2030s, only if conditions are met): A decision on a
campus site, only with site control, zoning, environmental clearance, a capital plan and community support.

Long term — regional innovation district (2040s and beyond, no date promised): The center as one
participant in a wider district, if one ever forms. Launch only through licensed partners elsewhere.

2030 milestone (target, not a promise)

1. An incorporated Pennsylvania nonprofit with IRS 501(c)(3) recognition, charitable registration (or a
documented exemption) and an independent board.

2. One signed host or lease agreement for an 'S1-minimum’' program space of about 3,000-7,000 sq ft
(279-650 m?; assumption): leased space in an existing building in South Bethlehem, or a hosted space
at Mountaintop if Lehigh invites it.

3. Arecurring free public program in South Bethlehem — at least monthly, weekly as a stretch goal — first
in existing venues.

4. A free school-mission program under written agreements with schools.

5. At least one student flight-hardware project (for example an exempt-weight balloon payload, a CubeSat
or a NASA-challenge entry) completed through an accredited partner.

6. A due-diligence package for any long-term site: environmental assessment, zoning use confirmation,
utility capacity, FAA Part 77 screening and measured sky brightness.

7. No land owned, no new building or land development, and no launch activity. Interior fit-out happens
only by the host or landlord, or under a permitted tenant improvement.

Gates (undated): Gate 1 — Name and trademark search; nonprofit incorporated with an independent board.
Gate 2 — IRS Form 1023 filed; Pennsylvania charitable registration (or documented exemption). Gate 3 —
First pilot program run in a borrowed venue, with insurance and youth-safety policy in place. Gate 4 — First
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written agreement with a school or partner organization. Gate 5 — Host or lease agreement for S1-minimum
space, with a funded first-year budget.

Building it right: specifications and materials come later

Nothing here is designed for construction yet. Detailed drawings, specifications and a materials list are
written only when a space or building is real: a host or site chosen, approvals in view and money in place.

¢ A licensed architect and engineers, hired for that job, write the drawings and specifications, materials
included, and check them against the building code (UCC), zoning and historic rules before any permit.

e Materials follow this plan's rules: reused, local and low-carbon first (salvaged steel and brick, wood
where code allows), with all-electric systems and dark-sky lighting.

e Space ideas, such as structures at a Lagrange point, get engineering specifications only if a real mission
with qualified partners ever takes them up.

Order-of-magnitude ranges; could be 20-50% lower or 30-100% higher.

Scale Capital Operating

Phase 0 (no building) $0-$50k $10k-$75k a year (volunteer-led)

S1-minimum (2030 target space, 3,000- $0.4M-$2.5M $0.25M-$0.8M a year (2-5 staff + rent)

7,000 sq ft)

S1compact (leased or hosted) $1.8M-$8.5M $0.6M-$1.8M a year (4-10 staff + rent)

S2 campus $45M-$150M, excluding $3M-$8M a year (assumption; see the ASTC
land benchmark below)

S3 district $160M-$750M+, many Not modelled; this project's share undefined
parties

Likelihood / impact

(Al-assisted
Risk judgment) Mitigation
No space or land becomes High / High Programs first; lease or host; three-tier site plan.
available
Dependence on Lehigh's choices High / High Without an invitation the research home stays undecided
rather than moving to an assumed site; borrowed-venue
programs and partner payload projects work without Lehigh.
Founder capacity (the proposer is High / High Operations lead; independent board; volunteer roles anyone
a full-time student running other can pick up.
projects)
Funding volatility (federal STEM High / Medium Federal money as upside only; local and earned revenue base.
budgets unresolved for FY2027)
Charity-law mistakes Medium / High No solicitation until registered; interest list only.
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Likelihood / impact

(Al-assisted
Risk judgment)
Conflicts of interest (Aethon, Medium / High
Project OS, Lehigh Leagues)
Youth safety Medium / High
Flight and aviation safety Low if rules

followed / High

Contamination and site physics Medium / High
(RCRA history, karst, flood, slopes)
Community harm or displacement Medium / High

on the South Side

Duplicating existing domes and Medium / Medium

programs

Overclaiming (implying partners,
launches or Aethon involvement)

Medium / High

Implied Lehigh affiliation (the
proposer is a Lehigh student;
Lehigh land is studied)

Medium / High

Insurance availability and cost for
youth, rocketry and balloon
programs

Medium / High

Name conflict for 'Bethlehem
Space & Exploration Center' or
'Bethlehem Connect'

Medium / Medium
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Mitigation

Independent board; written fair-market terms; an attorney
confirms software ownership.

Clearances, youth-safety policy, guardian rules, two-adult rule.

No launch site; Part 101 and Part 107 compliance; FAA
screening for structures and lasers.

Phase | environmental site assessment; avoid restricted
parcels; geotechnical checks.

Listen first; small, reversible footprint; no acquisition of homes;
local hiring.

Inventory first; focus on mission simulation and hardware.
Sourced-claims files; status labels; tests that block forbidden
wording.

No Lehigh marks or images; a non-affiliation line on every

page; a project email address once the domain exists.

Broker quotes before any flight program; programs only
through insured partners until then.

Trademark and Pennsylvania entity-name searches before
choosing a domain or incorporating.
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13. Worldwide replication and long-term vision

[ PLANNING PHASE |

An aim, not a plan

[ PLANNING PHASE ]

Local adaptation ( always required

~

G I
Optional modules ( pick what fits
e N 4 N
Mission-simulation room Maker & robotics lab Portable dome
N J NG J
4 .. 4 N
School missions Shared principles Outreach observing
\ J Honest status o J
Free or low-cost access
e N 4 N
Share knowledge .
Workforce ladder Waste less Planet walk / trail
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~ 2\ . 4
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\_

_/

Nine-step planning template

each community writes its own answers

Figure 13. Long-term worldwide replication framework

OOROEOEO

v0.3 - 2026-10-19 - Diagram — not to scale

An aim, not a plan: three nested layers, with four shared principles at the center, ten optional program modules around
them (one, the Project OS template, is not built) and an outer frame of local adaptation (engineering, environment,
regulation, culture). Below them, a nine-step template where each place writes its own answers.

L]

@ Shared principles

Every module is an option a place may pick; none is built.
Engineering: ground, climate, flood, utilities and building codes.
Environment: contamination, habitats, sky brightness and water.

Regulation: aviation, launch law, drones, child protection, charity and privacy.

Culture: languages, who is left out, heritage and existing institutions.
The nine steps: 1 status page, 2 site dossier, 3 program modules, 4 regulatory pack, 5 transit and access, 6 energy

and materials, 7 partners (listed honestly), 8 budget and risks (no gifts assumed), 9 recognition kit.
Beyond Bethlehem is an aim, not a plan or a promise: no other place is chosen, contacted or funded.

Optional modules
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Local adaptation (always required)
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=== Dashed edge: Project OS template (software, not built)

No single design fits every place. Precedent to study: Challenger Center's network of locally hosted learning centers.
Sources: Planning phase.

Reuse it anywhere: what another place can copy
e The method: status labels, the honesty rules and the nine-step planning template.

e The checklists: the site dossier, the regulatory pack, youth safety, the planet-and-people rules and the
quick guide for every role.

e The layouts for pages, drawings and documents, with every number kept in data so it changes in one
place.

What stays local
Land and owners, permits and laws, climate and ground, language, currency, units and time zone. Each
copy checks these on the spot; none is copied from Bethlehem.

e Places are data, never page code: each place is one entry in src/content/places.ts (Bethlehem is the
first), with its settings in one config file (site.json) and its facts in its own data files. A new town means a
new entry, not a new site.

e Templates carry no people, contacts or private data.
e A copy starts at “idea”, with every approval “not requested”.
e Projects share methods, never data.

Beyond Bethlehem. An aim, not a plan or a promise: if the Bethlehem pilots work, the same method could
be reused in other Pennsylvania towns, in communities across the US such as the Midwest, and by towns
and campuses worldwide, each with its own local answers. No other place is chosen, contacted or funded.

Long-term ideas, each tagged by how real it is today. None is a project, commitment or guaranteed outcome.

Idea Tag Why
Test reusable local approaches in Existing technology The tools exist today (heat pumps, solar, shuttles,
Bethlehem — education, research, shared equipment). Project OS, the propose[r's]

. . . . 18
energy, transport, recreation, food separate software project, is not public yet.

and community participation

Planning templates other cities, Plausible long-term No templates exist yet; this is a design goal (our
campuses and towns can adapt judgment).
(never one design for everywhere)

Connect cities to airports and Existing technology Bus service already links Bethlehem['s]transportation
63

seaports center and the airport (LANta 324).

Links from research centers to Plausible long-term Licensed sites exist (the Mid-Atlantic Regional

licensed spaceports Spaceport at Wallops is about 184 miles avysas)%;slany

link would be through partners' programs.

Orbital research Existing technology Lehigh faculty experiments flew to the International

Space Station on SpaceX CRS-31 (launched 2024-11-
04) [126,128]
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Idea

Orbital manufacturing

Space solar-energy systems

Space resource logistics

Lunar research stations

Any coordinating role for this center
at a lunar station

Sustainable bases on Mars and other

destinations

Off-world habitats, recycling,
resource management, energy
storage and transport

Science beyond the solar system,

first through robotic missions

Aethon sharing ocean and
subsurface robotics knowledge

Any Aethon planetary contribution

Tag

Experimental research

Experimental research

Experimental research

Plausible long-term

Highly speculative

Highly speculative

Experimental research

Highly speculative

Plausible long-term

Highly speculative

Lagrange points: a long-term research topic

Why

Only small demonstrations exist (unverified).

Research and studies only; a 2024 NASA policy-
office report found it would need improvements in
key space capabilities to compete on cost and
emissions. Ar;scg]rbital energy market is highly
speculative.

Commercial lunar landers are only now flying;
Astrobotic's ([;‘;Ei;fin—1 was being prepared for testing
in mid-2026.

National lunar programs plan them (unverified); none
exists today.

No such role exists or is planned; at most education
and open software.

No base exists or is funded anywhere.

Ground analog habitats and ISS life-support systems
exist (unverified); off-world versions are research.

Interstellar travel is not possible today; this center
could at most help people learn from and share
mission data.

Conditional: Aethon's public site says it builds
software and data today and does not own
exploration hardware. a3l

Aethon's own public site places ocean worlds in its
. D123
far future, 'only if the work here earns it'.

In a two-body system such as the Sun and Earth there are five Lagrange points, where a spacecraft can
keep pace with both bodies. That can reduce, not remove, the work of keeping it in place: L1, L2 and L3 are
unstablg,%sg spacecraft there fire their thrusters now and then, while L4 and L5 are stable in the idealized

model.

The center would study each location's engineering advantages and limits, and would not

assume any Lagrange point suits a permanent base. This is long-term research and teaching, not a plan to
build or launch anything. Specifications and materials for any hardware would come only with a real

mission and qualified partners.

Lagrange-point topics, each tagged by how real it is today.

Location and use

Tag

Why
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Location and use Tag Why

Sun-Earth L1: solar observation Existing technology Used today: SOHO watches the Sun from L1, and NOAA's
and space-weather research DSCOVR monitors the solar wind there for space-weather
\f\égéglzrg%s because the wind reaches L1 before Earth.
Sun-Earth L1: energy-related Highly speculative Space-based solar power is at the study stage, with nothing
research built at L1 or anywhere else; a 2024 NASA policy-office

report found it would need |mprovements in key space
capabilities to Compete

Sun-Earth L2: astronomy Existing technology Used today: the James Webb Space Telescope orbits L2,
observatories about a million nr;izlgs from Earth, with small thruster burns to
stay on station.

Sun-Earth L2: communications or Plausible long-term L2 already hosts observatories; infrastructure shared

shared research infrastructure between missions there would be a new step (our
judgment).

Sun-Earth L4 and L5: large-scale Highly speculative Stable in the idealized model, which is why dust and

orbital infrastructure and logistics asteroids collect there Iarge infrastructure is far beyond

today's capability.

Earth-Moon Lagrange regions: Plausible long-term Orbits there are already used: China's Queqiao relay worked
orbital pathways and staging for from an Earth—-Moon L2 halo orbit for the Chang e 4 far-side
lunar exploration landing. Staging concepts are still proposals

Orbital industry: solar power, Highly speculative Long-term only; each would need its own engineering case
manufacturing, research stations for the location chosen.

and transport logistics
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Appendix A — Preliminary area schedule

Assumption (design) — preliminary areas in sq ft with metric equivalents. Planning phase.

Facility

Space exploration
and engineering
labs (dry and
electronics)

Autonomous
robotics and
software lab / test
bay

Satellite research,
communications
and mission
operations

Astronomy
observatory —
where light
conditions support
it

Planetarium and
public space
museum

Engineering
workshops and
maker spaces

Student and
community
classrooms

Phase

-2

0-2

1to
long
term

S1Compact
research
center

1,000-2,000
sq ft (92.9-
186 m?)

1,000-2,000
sq ft (92.9-
186 m?)

500-1,000 sq
ft (46.5-92.9
m?2)

None on site
(portable
telescopes)

0-900 sq ft
(0-83.6 m?)

1,500-2,500
sq ft (139-232
m?2)

600-900 sq ft
(55.7-83.6
m?2)

S2 Educational &

engineering campus

8,000-12,000 sq ft
(743-1115 m?)

5,000-8,000 sq ft
(465-743 m?)

2,000-3,000 sq ft
(186-279 m?)

0-1,000 sq ft (0-
92.9 m?)

8,000-14,000 sq ft
(743-1,301 m?)

6,000-10,000 sq ft
(557-929 m?)

4,000-6,000 sq ft
(372-557 m?)
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S3 Regional
aerospace
innovation
district

40,000+ sq ft
(3,716+ m?)

20,000+ sq ft
(1,858+ m?)

5,000+ sq ft
(465+ m?)

None in
Bethlehem
(darker sites
elsewhere)

20,000-
40,000 sq ft
(1,858-3,716
m?)

20,000+ sq ft
(1,858+ m?)

15,000+ sq ft
1,394+ m?)

Conditions

Wet labs only with a qualified
partner and a chemical-
hygiene plan.

Campus scale includes a
high-bay.

Antennas need FCC
licensing and may need FAA
notice (14 CFR 77.7). Within 5
nm of ABE, no antenna mast
or other tall structure without
an FAA no-hazard
deterr{g;?ation (a project
rule).

Portable telescopes only at
first; a small outreach deck
only if measured sky
brightness supports it;
research observing at darker
sites elsewhere. s

Portable dome first, only
after checking existing
domes (LVAAS, Kutztown)
and the Da Vinci Science
Center at PPL Pavilion (open
since May 2024; no dome
confirmed) to avoid

. X [88,89,170]
duplication.

Machine-shop roles require a
guide, supervised days and
sign-off.
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Facility

Simulation,
visualization and
mission-control
learning

Testing and
prototyping,
appropriate to the
chosen site

Space medicine
and human-
performance
research

Research library,
public lectures and
events

Affordable café,
free water refill,
accessible
gathering

Internships,
apprenticeships,
jobs and
community
participation

Phase

2+

Oto
long
term

S1Compact
research
center

800-1,500 sq
ft (74.3-139
m?)

Bench-level,
inside the
workshop

None

Shared with
the gathering
space

300-600 sq ft
(27.9-55.7 m?)

Program, no
dedicated
room

S2 Educational &

engineering campus

3,000-5,000 sq ft
(279-465 m?)

2,000-5,000 sq ft
(186-465 m?)

0-1,500 sq ft (0-139
m?2)

1,500-3,000 sq ft
(139-279 m?)

2,000-3,000 sq ft
(186-279 m?)

500-1,000 sq ft
(46.5-92.9 m?)
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S3 Regional
aerospace
innovation
district

8,000+ sq ft
(743+ m?)

Shared
district
facilities

Partner-
defined

5,000+ sq ft
(465+ m?)

5,000+ sq ft
(465+ m?)

Program

Conditions

The likely regional gap — to
be confirmed against Da
Vinci's exhibits the
Challenger Learning Center
announced at Montgomery
County Community College
in Pottstown, and a middle-
school mission-control
center in Allentown

ﬂunverified), not assumed.
170,171,190]

Bench-level testing inside
the workshop at compact
scale. No propellants or
motor storage except as the
fire code and the landlord
allow.

Only if qualified institutional
partners lead it, under their
IRB and Federalwide

[98,99]
Assurance.

Shared with the gathering
space at compact scale.

Free water always. Step-free
access everywhere.

A program first; a small
office at campus scale.
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Facility

Renewable energy,
gardens and green
space

Gross building
area (incl. 25-35%
circulation,
storage,
restrooms, plant)

Site area

Phase

1to
long
term

S1Compact
research
center

Rooftop solar
only if the
lease allows

7,000-15,000
sq ft (650-
1,394 m?)

0.5-1ac (0.2-
0.4 ha)

0 acres
owned
(existing
buildings);
0.5-1 acre
only if ever
stand-alone.

Food and water hub (planned)

S2 Educational &
engineering campus

1-3 ac (0.4-1.2 ha)
outdoors

55,000-95,000 sq ft
(5,110-8,826 m?)

8-15 ac (3.2-6.1 ha)
Includes parking,
green space and
stormwater
management, with
room to grow and
space for a large
Bethlehem Connect
station (a separate
plan).

S3 Regional
aerospace
innovation
district

District open
space

200,000~

500,000 sq ft

(18,581~
46,452 m?)

30-100 ac

(12.1-40.5 ha)

Many

owners; this

project
would be at
most one
participant.

Conditions

Renewable energy, gardens
and green space: rooftop
solar only where a lease
allows at compact scale; at
campus scale, 1-3 acres of
gardens (including produce
for the food and water hub),
outdoor learning, a park with
themed playgrounds and a
dog park, built to
playground-safety and
animal-welfare rules. Pets
are welcome outdoors where
safe.

Free water refill and a shared kitchen corner with fridges and freezers, so food from programs and
events is saved instead of wasted. Every gathering plans water and food for everyone who comes.

¢ A named food-safety lead, with dated labels and temperature logs for shared fridges and freezers.

e Any food license or inspection the City's health bureau requires (to confirm).

¢ No store or food bank is named as a partner until it agrees in writing.
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Restrooms (planned)

Modern, clean and accessible restrooms in every public space the center runs, including all-gender
single rooms and family rooms with changing tables.

e Fixture counts and accessibility under the building code and the ADA Standards, designed by
licensed professionals.

e Open whenever the public space is open, with a cleaning schedule.

Recycling, compost and reuse points (planned)

Sorting points with clear signs in every space the center runs and at every event, a reuse shelf for
parts and materials, and compost for food and garden waste.

e Collection through the City's program or a licensed hauler (to confirm).

e Compost only where a compost option exists (to confirm).

e A volunteer or staff lead for each event's cleanup; an event isn't done until its cleanup is.

Space playground (planned)

A free outdoor play area next to the center, with space-themed climbing structures such as a rocket
and planets, and later other play areas themed on the center's buildings. It goes only on land whose
owner agrees in writing; no spot is selected.

e Built to the CPSC Public Playground Safety Handbook and the ASTM F1487 standard for public
playground equipment.

e Accessible play under the 2010 ADA Standards for play areas (sections 240 and 1008).

¢ Inspected by a certified playground safety inspector before opening, and on a schedule after.

e The landowner's written permission and the City's permits.

e Low structures only: within 5 nm of ABE, nothing tall without FAA review (a project rule).

e . [223,224]
Standards named by the plan; editions to confirm.
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Appendix B— Sources

[1] Lehigh University 2025-26 Catalog, University Campuses. 2025-26.
https://catalog.lehigh.edu/overviewfrompastandpresent/universitycampuses (reported)

[2] Lehigh timeline, Mountaintop campus acquired from Bethlehem Steel. Undated. https://www?1.lehigh.edu/timeline-1970-
1989-mountaintop-campus-acquired-bethlehem-steel-corp (reported)

[3] AISC Modern Steel Construction, "Mountaintop Marvel". 2018-11. https://www.aisc.org/globalassets/modern-
steel/archives/2018/11/mountaintopmarvel.pdf (reported)

[4] Lehigh Catalog, Other university-related centers (BFTP/NEP). 2025-26.
https://catalog.lehigh.edu/graduatestudyandresearch/otheruniversityrelatedcenters (reported)

[5] Ben Franklin Technology Partners NEP, $4.8M federal investment for TechVentures labs. 2026-02-11.
https://nep.benfranklin.org/ben-franklin-northeast-secures-4-8m-federal-investment-to-expand-techventures-lab-capacity/
(reported)

[6] ATLSS Multi-Directional Experimental Facility. Undated. https://atlss.lehigh.edu/research-facilities/atlss-multi-directional-
experimental-facility (reported)

[7]1 Making the Future: A Plan for the Lehigh Campus, Executive Summary (Beyer Blinder Belle). 2025-07.
https://facilities.lehigh.edu/sites/facilities.lehigh.edu/files/docs/2025-08/2025lehigh-campus-planexecutive-
summaryaccessible.pdf (reported)

[8] Lehigh News, Trustees endorse new plan to shape campus. 2025-08-07 (date not independently confirmed).
https://news.lehigh.edu/lehigh-trustees-endorse-new-plan-to-shape-campus-for-future-generations (reported)

[9] Beyer Blinder Belle, Lehigh University Campus Master Plan. Undated (c. Nov 2025).
https://www.beyerblinderbelle.com/work/view/lehigh-campus-master-plan-2024/ (reported)

[10] Lehigh OSPI, Transform Mountaintop. Undated. https://ospi.lehigh.edu/strategic-plan/plan-structure/transform-
mountaintop (reported)

[11] UNC Asheville, MDCAC Meeting 2 Summary (mentions Mountaintop hotel and conference center). 2026-03.
https://go.unca.edu/wp-content/uploads/2026/03/UNC-MDCAC-Meeting-2-Summary-Final.pdf (unverified)

[12] City of Bethlehem Zoning Ordinance (incl. Articles 1303, 1305, 1316). Undated; Aug 2023 edition also posted.
https://www.bethlehem-pa.gov/CityOfBethlehem/media/DCED-Media-Library/PlanningZoning/Zoning_Ordinance_22.pdf
(reported)

[13] City of Bethlehem Planning Bureau memo, grocery-store text amendment. c. 2020-08. https://www.bethlehem-
pa.gov/getattachment/e0c678e0-64ba-41f5-870b-ec9b34726f86/Planning-Bureau-Memo-Grocery-Store.pdf.aspx?
lang=en-US (reported)

[14] City of Bethlehem Planning Commission agenda. 2022-04-14. https://www.bethlehem-pa.gov/getattachment/dceb6b56-
1c9e-4960-b859-4307683e9c67/April-14,-2022-Agenda.pdf (reported)

[15] City of Bethlehem Codified Ordinances Article 1360, Airport Zoning (Ord. 2826). 1982-03-02 (stale; current text to
confirm). https://archive.bethlehem-pa.gov/ordinance/pdf/ARTICLE1360.pdf (reported)

[16] Lehigh timeline, donation leads to development of Goodman Campus. Undated. https://www?1.lehigh.edu/timeline-1970-
1989-donation-leads-development-goodman-campus (reported)

[17] Lehigh Athletics, Stabler Arena. Undated. https://lehighsports.com/facilities/stabler-arena/5 (reported)

[18] Lehigh Facilities, Goodman Campus Solar Array. Undated (post-June 2024). https://facilities.lehigh.edu/operations-
maintenance/goodman-campus-solar-array (reported)

[19] BusinessWire, Standard Solar and Lehigh University complete 3.1 MW array. 2024-10-30.
https://www.businesswire.com/news/home/20241030831445/en/Standard-Solar-and-Lehigh-University-Partner-to-
Complete-3.1-MW-0n-Campus-Solar-Array/ (reported)

[20] FLB Law, solar farm approval. Undated (c. 2022). https://flblaw.com/flb-secures-solar-farm-approval (reported)

[21] WFMZ, Lehigh University athletic expansion up for review by planners. 2022-07.
https://www.wfmz.com/news/insideyourtown/lehigh-university-athletic-expansion-river-pointe-up-for-review-by-planners-
this-week/article_53ad3c34-0b67-11ed-a02a-53a5a14f5ca4.html (reported)
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[22] American School & University, Lehigh adding a solar farm (glare objection). 2023-04.
https://www.asumag.com/green/sustainability-initiatives/article/21264006/lehigh-university-is-adding-a-20acre-solar-farm-
in-bethlehem-pa (reported)

[23] Lehigh, Directions to Mountaintop and Goodman campuses. Undated. https://www2.lehigh.edu/about/maps-
directions/mountaintop-directions (reported)

[24] Lehigh Transportation Services, Lyft program and transit notice. 2026-01-20.
https://auxiliaryservices.lehigh.edu/transportation-resources/lyft-program (reported)

[25] Lehigh Transportation Services, Campus Connector route information. Spring 2026.
https://auxiliaryservices.lehigh.edu/transit-route-information/campus-connector (reported)

[26] The Brown and White, Water main breaks on Mountaintop campus. 2018-10-17 (stale).
https://thebrownandwhite.com/2018/10/17/water-main-breaks-on-mountaintop-campus-lehigh-university/ (reported)
[27] Lehigh News, Lehigh opens first public trail in Forest Park. 2026-04-13. https://news.lehigh.edu/lehigh-university-
opens-first-public-trail-in-forest-park (reported)

[28] PA DCNR / PA Geological Survey, Bauer Rock geologic feature sheet. Undated.
https://elibrary.dcnr.pa.gov/PDFProvider.ashx?
PromptToSave=False&Size=1089703&ViewerMode=2&action=PDFStream&docID=1753474&docName=0032555&nativeExt=p
df&overlay=0&revision=0 (reported)

[29] Lower Saucon Township Zoning Ch. 180 (Zoneomics copy), current codification. Undated.
https://www.zoneomics.com/code/lower-saucon-township-PA/chapter_3 (reported)

[30] US EPA, RCRA corrective action, Bethlehem Steel, ID PAD990824161. Undated.
https://www.epa.gov/hwcorrectiveactioncleanups/epa-rcra-id-pad990824161 (reported)

[31] TopoQuest, Bethlehem Star Tower (USGS-derived coordinates). Undated. https://topoquest.com/place-detail.php?
id=1209080 (reported)

[32] LehighValleyNews, Bethlehem star's LED upgrade. 2025-04. https://www.lehighvalleynews.com/bethlenem/bethlehem-
stars-led-upgrade-amps-up-brilliance-of-88-year-old-icon (reported)

[33] Lehigh Valley Public Media, Watching the skies: in search of dark skies. Undated (c. 2023-24).
https://www.lehighvalleypublicmedia.org/news/k-12/watching-the-skies-march-23-29-in-search-of-dark-skies/ (reported)
[34] AirNav, KABE Lehigh Valley International Airport. 2026 cycle. https://www.airnav.com/airport/ABE (reported)

[35] OurAirports open data (airports.csv, runways.csv). Accessed 2026-10-18.
https://raw.githubusercontent.com/davidmegginson/ourairports-data/main/airports.csv (estimate)

[36] LVIA Master Plan, Section 3.2 (RWY 31 non-precision approach). 2018 (stale). https://cdn.flyabe.com/wp-
content/uploads/sites/2/2023/03/ABE-Master-Plan-Section-3.2.pdf (reported)

[37] AirNav, PA80 St Luke's Hospital Heliport. Current cycle. https://www.airnav.com/airport/PA80 (reported)

[38] US Census QuickFacts, Bethlehem city, PA. V2023.
https://census.gov/quickfacts/fact/table/bethlehemcitypennsylvania/PST045223 (reported)

[39] US Census QuickFacts, Hellertown borough and Lower Saucon Township. V2023 / 2020 base.
https://census.gov/quickfacts/fact/table/hellertownboroughpennsylvania/INC110223 (reported)

[40] The Brown and White, "Not your friendly neighbor". 2026-09-29. https://thebrownandwhite.com/2026/09/29/not-your-
friendly-neighbor/ (reported)

[41] Center for Health Journalism, Lehigh's growth exposes hard reality about South Bethlehem's real estate market. c. 2022.
https://centerforhealthjournalism.org/our-work/reporting/lehighs-growth-exposes-hard-reality-about-south-bethlehems-
real-estate-market (reported)

[42] LehighDaily, Bethlehem data center rules first vote. 2026-10. https://lehighdaily.com/bethlehem-data-center-rules-first-
vote-2026/ (reported)

[43] Lehigh Finance & Administration, Real Estate Services: Center Valley Parkway and Commercial Property. Undated.
https://financeadmin.lehigh.edu/content/center-valley-parkway (unverified)

[44] The Brown and White, Lehigh grows footprint, expands into fourth campus. 2020-01-16 (stale).
https://thebrownandwhite.com/2020/01/16/lehigh-grows-footprint-in-region-expands-into-fourth-campus/ (reported)

[45] LNAA, Bid Opportunities. Undated. https://www.flyabe.com/airport-authority/bid-opportunities/ (reported)

[46] LehighValleyNews, Land deal allows development of 308 acres along Airport Road. 2021-09-15.
https://www.lehighvalleynews.com/business/2021-09-15/land-deal-allows-for-development-of-308-acres-along-airport-
road (reported)
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[47] WFMZ, Airport authority extends agreement with Majestic for 6 months. 2023-03.
https://www.wfmz.com/news/area/lehighvalley/airport-authority-extends-agreement-with-majestic-for-6-months-as-
company-seeks-zoning-change/article_9a2d48f6-cd96-11ed-997a-63829c9cabf1.html (reported)

[48] WFMZ, Hanover Twp. supervisors deny zoning text amendment for Majestic Realty. 2023-10-11.
https://www.wfmz.com/news/area/lehighvalley/hanover-twp-supervisors-deny-zoning-text-amendment-for-majestic-realty-
development/article_34ba8446-67ee-11ee-abad-37a943720a95.html (reported)

[49] Hanover Township (Northampton): AFHBD draft ordinance. 2025-08-26. https://www.hanovertwp-
nc.org/media/2854/3-afhbd-draft-ordinance-proposed-from-2025-08-26-bos-meeting.pdf (reported)

[50] Hanover Township (Northampton), Planning Commission minutes, data-center amendment. 2026-04-06.
https://hanovertwp-nc.org/media/3149/20260406pcminutes.pdf (reported)

[51] WFMZ, Second solar farm company exploring land near ABE airport. c. 2025-02.
https://www.wfmz.com/news/area/lehighvalley/northampton-county/bethlehem-area/second-solar-farm-company-
exploring-land-near-abe-airport/article_cff7e598-f2df-11ef-b295-a3f5f0ba93b9.html (reported)

[52] LNAA, North Cargo Facility Environmental Assessment and appendices. 2024. https://www.flyabe.com/airport-
authority/documents/north-cargo-facility-draft-environmental-assessment/ (reported)

[53] LNAA news, Master Plan Update completed. 2022-01-03. https://flyabe.com/?p=497 (reported)

[54] REBusinessOnline, Lehigh Valley airport breaks ground on 145-room hotel. 2025-06.
https://rebusinessonline.com/lehigh-valley-airport-breaks-ground-on-145-room-hotel-in-allentown-pennsylvania/ (reported)
[55] FAA Order 5190.6C, Airport Compliance Manual. 2026-02-20.
https://www.faa.gov/regulations_policies/orders_notices/index.cfm/go/document.current/documentNumber/5190.6
(reported)

[56] eCFR, 14 CFR 77.9. Current as of 2026-09-03 (excerpt). https://www.ecfr.gov/current/titie-14/chapter-l/subchapter-
E/part-77/subpart-B/section-77.9 (reported)

[57] FAA Form 7460-1(05/2026 edition); 14 CFR 77.7. 2026-05.
https://www.faa.gov/documentLibrary/media/Form/FAA_Form_7460-1_052026.pdf (reported)

[58] FAA AC 150/5190-4B, Airport Land Use Compatibility Planning. 2022-09-16.
https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5190-4
(reported)

[59] FAA Wildlife Hazards page (AC 150/5200-33C). AC dated 2020-02-21.
https://www.faa.gov/airports/northwest_mountain/airport_safety/wildlife_hazards (reported)

[60] Federal Register, Noise Exposure Map Notice, LVIA. 2016-12-06 (stale).
https://www.federalregister.gov/documents/2016/12/06/2016-29145/noise-exposure-map-notice-for-lehigh-valley-
international-airport-allentown-pennsylvania (reported)

[61] Airport Improvement, Lehigh Valley Int'l opens new bulk hangar. c. 2020. https://airportimprovement.com/article/lehigh-
valley-int-I-opens-doors-new-bulk-hangar/ (reported)

[62] 6abc, Hanover Township homes evacuated after sinkhole. 2025-01. https://6abc.com/post/6-hanover-township-
northampton-county-homes-evacuated-sinkhole-opens-driveway/15780904/ (reported)

[63] LANta Route 324 and Route 105 timetables. Route 324 effective 2026-06-15; Route 105 posted 2026-05.
https://lantabus.com/wp-content/uploads/2026/05/324-20260507.pdf (reported)

[64] LCCC, Aviation program. Undated. https://www.lccc.edu/academics/communication-arts-computers-and-
technology/aviation (reported)

[65] WFMZ, Lehigh Valley International Airport celebrating a record-breaking year. 2026-01.
https://www.wfmz.com/news/area/lehighvalley/northampton-county/bethlehem-area/lehigh-valley-international-airport-
celebrating-a-record-breaking-year/article_796af5b5-24e9-438f-8cdc-4a0801e4f3cc.html (reported)

[66] LNAA, 2026 Budget (FINAL). 2025-11. https://www.flyabe.com/airport-authority/wp-
content/uploads/sites/2/2025/11/2026-Budget-FINAL.pdf (reported)

[67] WFMZ History's Headlines, The Queen City Airport: a 65-year saga. Undated (history to 2012; stale).
https://www.wfmz.com/features/historys-headlines/historys-headlines-the-queen-city-airport-a-65-year-saga-1947-
2012/article_15d4f6b4-ac92-5162-a7ba-6cf28c6a0e16.html (reported)

[68] AOPA, Braden Airpark closure bid voted down. 2014-04-23 (stale). https://www.aopa.org/news-and-media/all-
news/2014/april/23/braden-airpark-closure-bid-voted-down (reported)

[69] casino.org, Wind Creek Bethlehem still committed to historic steel machine shop. Undated.
https://www.casino.org/news/wind-creek-bethlehem-still-committed-historic-steel-machine-shop/ (reported)
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[70] PA House (Rep. Samuelson) news release, state funding for former Steel buildings. Undated.
https://www.pahouse.com/Samuelson/InTheNews/NewsRelease/?id=126575 (reported)

[71] WFMZ, Revised plans for former Martin Tower site. 2023-02. https://www.wfmz.com/news/area/lehighvalley/revised-
plans-for-former-martin-tower-site-more-apartments-no-retail-dining/article_5560aa42-a8f7-11ed-985f-4301961f96 2e.html
(reported)

[72] Lehigh, Farrington Square. Undated. https://www?1.lehigh.edu/farrington-square (reported)

[73]1 FAA Order JO 7400.2, Chapter 29 (outdoor laser operations). Current edition.
https://www.faa.gov/air_traffic/publications/atpubs/pham_html/chap29_section_1.html (reported)

[74] eCFR, 14 CFR Part 101. Undated. https://www.ecfr.gov/current/titie-14/chapter-1/subchapter-F/part-101 (unverified)
[75] eCFR, 14 CFR Part 107. Undated. https://www.ecfr.gov/current/title-14/chapter-1/subchapter-F/part-107 (unverified)
[76] eCFR, 14 CFR Chapter lll, Subchapter C (Parts 413, 420, 440, 450); FAA Office of Commercial Space Transportation.
Undated. https://www.faa.gov/space (unverified)

[77] Moravian University, Physics (4/1 engineering program with Lehigh). Undated. https://www.moravian.edu/physics
(reported)

[78] 42 U.S.C. 4336a (NEPA review deadlines). Undated. https://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-
title42-section4336a (unverified)

[79] Pennsylvania Space Grant Consortium overview and affiliates. Undated. https://sites.psu.edu/paspacegrant/about-
us/psgc-overview/ (reported)

[80] Summer Science Program, Thanks for partner support in early 2026. 2026. https://ssp.org/news/thanks-for-partner-
support-in-early-2026/ (reported)

[81] American Astronomical Society, Congress passes FY2026 spending bills (NSF, NASA, DOE). 2026-01.
https://aas.org/posts/news/2026/01/congress-passes-fiscal-year-2026-spending-bills-nsf-nasa-and-doe (reported)

[82] NASA, FY2027 Budget Request Agency Fact Sheet. 2026-04. https://www.nasa.gov/wp-
content/uploads/2026/04/fiscal-year-2027-agency-fact-sheet.pdf (reported)

[83] American Astronomical Society, House FY27 CJS report details. 2026-05. https://aas.org/posts/news/2026/05/house-
fy27-cjs-report-nasa-nsf-and-doe-details (reported)

[84] Lehigh Engineering Resolve, "Upward Bound" (MS in Aerospace and Space Systems Engineering). Spring 2026.
https://engineering.lehigh.edu/research/resolve/volume-1-2026/upward-bound (reported)

[85] Lehigh AIR Lab, About. Undated. https://wordpress.lehigh.edu/robotics/about (reported)

[86] The Brown and White, Lehigh's rocket association reaches new heights. 2025-12-04.
https://thebrownandwhite.com/2025/12/04/lehighs-rocket-association-reaches-new-heights/ (reported)

[87] Lehigh Libraries exhibit, Sayre Observatory history. Undated.
https://exhibits.lib.lehigh.edu/exhibits/show/planetlehigh/sayre/bhistory (reported)

[88] Kutztown University Planetarium. Spring 2026 schedule. https://www.kutztown.edu/about-ku/administrative-
offices/planetarium.html (reported)

[89] NASA Night Sky Network, LVAAS club page. 2025. https://nightsky.jpl.nasa.gov/clubs/lvaas/home (reported)

[90] Northampton Community College, NCC unveils Precision Machining and Tool Design Center. 2026-08.
https://www.northampton.edu/news/2026/08/ncc-unveils-precision-machining-and-tool-design-center.html (reported)
[91] Bethlehem Area Vocational-Technical School, home page and Career Clusters. Undated. https://bethlehemavts.org/
(reported)

[92] LVEDC, Lehigh Valley manufacturing apprenticeship program expanding. c. 2024-12.
https://www.lehighvalley.org/news/manufacturing/lehigh-valley-manufacturing-apprenticeship-program-expanding-with-
new-certifications-employers/ (reported)

[93] PA Department of Labor & Industry, $3.5 million in 2025-26 budget to boost apprenticeships. 2025.
https://www.pa.gov/agencies/dli/newsroom/invests--3-5-million-in-2025-26-budget-to-boost-apprenticeships (reported)
[94] Hydrogen Fuel News, Air Products secures $140M NASA liquid hydrogen contract. 2026-02-02.
https://www.hydrogenfuelnews.com/air-products-secures-140m-nasa-liquid-hydrogen-contract/8574695 (reported)

[95] US Department of Defense, $15 million to increase heavy forge production capacity. 2024-09.
https://www.defense.gov/News/Releases/Release/Article/3921637/department-of-defense-awards-15-million-to-increase-
heavy-forge-production-capa (reported)

[96] Safran, Wheel & Brake Repair and Services, Bethlehem facility. Undated. https://www.safran-
group.com/locations/united-states/wheel-and-brake-repair-and-services-bethlehem-facility-2077965 (reported)
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[97] LVEDC, New strategic plan positions Lehigh Valley to compete. Undated. https://www.lehighvalley.org/news/news-
releases/lvedc-s-new-strategic-plan-positions-lehigh-valley-to-compete-in-tomorrow-s-economy/ (reported)

[98] St. Luke's University Health Network, Institutional Review Board. Undated. https://www.slhn.org/research/institutional-
review-board (reported)

[99] HHS Office for Human Research Protections, Federalwide Assurances. Undated. https://www.hhs.gov/ohrp/register-
irbs-and-obtain-fwas/fwas/index.html (reported)

[100] NASA Science, Europa Clipper. 2026. https://science.nasa.gov/mission/europa-clipper/ (reported)
[101] NASA Science, Dragonfly. 2026. https://science.nasa.gov/mission/dragonfly/ (reported)

[102] NASA Astrobiology, PSTAR funded research. Undated. https://science.nasa.gov/astrobiology/researchers/funded-
research/pstar (reported)

[103] WHOI, Science and Technology for Ocean Worlds. Undated. https://oceanworlds.whoi.edu/science-and-technology-
for-ocean-worlds-ice-covered-chemosynthetic-ecosystems (reported)

[104] NASA JPL, Developing underwater robots to venture deep below polar ice. 2024. https://www.jpl.nasa.gov/news/nasa-
jpl-developing-underwater-robots-to-venture-deep-below-polar-ice (reported)

[105] Cornell Chronicle, Underwater robot helps explain Antarctic glacier's retreat. 2023-02.
https://news.cornell.edu/stories/2023/02/underwater-robot-helps-explain-antarctic-glaciers-retreat (reported)

[106] Penn State Lehigh Valley, Engineering B.S. Undated. https://lehighvalley.psu.edu/engineering-bs (reported)

[107] NASA, Lunabotics Challenge; NASA opens 2027 Human Lander Challenge. 2026. https://www.nasa.gov/learning-
resources/lunabotics-challenge/ (reported)

[108] Lehigh pages on airport distance: Faculty Services, Getting here. Undated. https://facultyservice.lehigh.edu/getting-
here (reported)

[109] PPL Electric Utilities, Territory covered. Undated. https://pplelectric.com/utility/about-us/about-ppl-electric-
utilities/territory-covered (reported)

[110] P.L. 119-21 (H.R. 1). 2025-07-04. https://www.congress.gov/bill/119th-congress/house-bill/1 (unverified)

[111] 52 Pa. Code §75.13, net metering. Undated. https://www.pacodeandbulletin.gov/Display/pacode?
file=/secure/pacode/data/052/chapter75/s75.13.html (unverified)

[112] PA DEP eLibrary (Chapter 102 stormwater; BMP Manual). Undated. https://greenport.pa.gov/elibrary/ (unverified)
[113] NFPA 855. Undated. https://www.nfpa.org/codes-and-standards/nfpa-855-standard-development/855 (unverified)
[114] Challenger Center. Undated. https://www.challenger.org/ (not-found)

[115] Da Vinci Science Center. Undated. https://www.davinci-center.org/ (not-found)

[116] PA Office of the Budget, Redevelopment Assistance Capital Program. Undated.
https://www.budget.pa.gov/Programs/RACP/Pages/Main%20Page.aspx (unverified)

[117] PA Department of State, Bureau of Corporations and Charitable Organizations. Undated.
https://www.dos.pa.gov/BusinessCharities/Charities/Pages/default.aspx (unverified)

[118] IRS, Exemption requirements for 501(c)(3) organizations. Undated. https://www.irs.gov/charities-non-profits/charitable-
organizations/exemption-requirements-501c3-organizations (unverified)

[119] PA DCED, EITC and CRIZ program pages. Undated. https://dced.pa.gov/programs/educational-improvement-tax-credit-
program-eitc/ (unverified)

[120] CDFI Fund, New Markets Tax Credit Program. Undated. https://www.cdfifund.gov/programs-training/programs/new-
markets-tax-credit (unverified)

[121] AACE International, RP 18R-97 Cost Estimate Classification. Undated.
https://web.aacei.org/resources/publications/recommended-practices (unverified)

[122] Project OS, the proposer's separate software project (not yet public); status as stated by the proposer. 2026-10-17. Not
published. (internal notes)

[123] Aethon public website (withaethon.com), Technology and Roadmap pages. 2026-10-17.
https://withaethon.com/technology (verified-fact)

[124] Lehigh Leagues, the proposer's separate sports project (not yet public); status as stated by the proposer. 2026-10-17.
Not published. (internal notes)

[125] BSEC research and verification notes (working notes, not published). 2026-10-18. Not published. (internal notes)

[126] Lehigh News, Lehigh professors to conduct experiments in space to study thermophoresis. 2024-11.
https://news.lehigh.edu/lehigh-professors-to-conduct-experiments-in-space-to-study-thermophoresis (reported)
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[127] Astrobotic, Griffin-1 lunar lander unveiled ahead of environmental testing. 2026-06-15.
https://www.astrobotic.com/griffin-1-lunar-lander-unveiled-ahead-of-environmental-testing/ (reported)
[128] Lehigh Engineering news, Lehigh experiments launch to the ISS on SpaceX CRS-31. 2024-11.
https://engineering.lehigh.edu/node/170794 (reported)

[129] eCFR, 14 CFR 450.101 Safety criteria. Current (read 2026-10-18 via search extract). https://www.ecfr.gov/current/title-
14/chapter-lll/subchapter-C/part-450/subpart-C/section-450.101 (reported)

[130] 51 U.S.C. 50905, License applications and requirements (Cornell LII). Current.
https://www.law.cornell.edu/uscode/text/51/50905 (reported)

[131] 14 CFR Part 420, License to Operate a Launch Site (Cornell LIl), incl. 420.23, 420.43, 420.63. Current.
https://www.law.cornell.edu/cfr/text/14/part-420 (reported)

[132] 51 U.S.C. 50914 (govinfo) and 14 CFR 440.9, insurance and maximum probable loss. 2021 edition of the statute.
https://www.govinfo.gov/content/pkg/USCODE-2021-title51/htmIl/USCODE-2021-title51-subtitleV-chap509-sec50914.htm
(reported)

[133] FAA, Spaceports by State (licensed launch and reentry sites). Current (read 2026-10-18).
https://www.faa.gov/space/spaceports_by_state (reported)

[134] CEQ, Fiscal Responsibility Act of 2023 NEPA amendments. 2023. https://ceq.doe.gov/laws-regulations/fra.html
(reported)

[135] FAA Order 1050.1G, Environmental Impacts: Policies and Procedures. 2025-06-30.
https://www.faa.gov/documentLibrary/media/Order/FAA_Order_1050.1G.pdf (reported)

[136] Federal Register 2026-15415, Waiver of Specified Statutory Requirements for Commercial Space Launch and Reentry
Actions (proposed). 2026-07-30. https://www.federalregister.gov/documents/2026/07/30/2026-15415/waiver-of-specified-
statutory-requirements-for-commercial-space-launch-and-reentry-actions (reported)

[137] Executive Order 14335, Enabling Competition in the Commercial Space Industry (90 FR 40219). 2025-08-19.
https://www.govinfo.gov/content/pkg/FR-2025-08-19/html/2025-15822.htm (reported)

[138] Federal Register 2026-20386, Simplifying Physical Containment Requirements (Part 450 proposal). 2026-10-05.
https://www.federalregister.gov/documents/2026/10/05/2026-20386/simplifying-physical-containment-requirements
(reported)

[139] News4JAX, Future of Spaceport Camden in limbo after referendum passes. 2022-03-09.
https://news4jax.com/news/georgia/2022/03/09/future-of-spaceport-camden-in-limbo-after-referendum-passes-blocking-
land-sale (reported)

[140] Camden County v. Sweatt, Supreme Court of Georgia (S22A0837). 2023-02-07.
https://firstamendment.law.uga.edu/wp-content/uploads/2023/05/Camden-County-v.-Sweatt-Decision-2.7.23-1.pdf
(reported)

[141] The Current (Georgia), Camden kept taxpayer meter running after voters and courts stopped the spaceport. 2023-06-
15. https://thecurrentga.org/2023/06/15/camden-kept-taxpayer-meter-running-well-after-voters-courts-snuffed-chances-
for-spaceport-launch/ (reported)

[142] FAA Aerospace Forecast FY2025-2045, Commercial Space. 2025.
https://www.faa.gov/data_research/aviation/aerospace_forecasts/2025-commercial-space.pdf (reported)

[143] NASA, How to Apply for the Student Launch Challenge. 2026. https://www.nasa.gov/learning-resources/nasa-student-
launch/how-to-apply/ (reported)

[144] NASA Wallops, RockOn! workshop. 2026. https://www.nasa.gov/wallops/stem/rock-on (reported)

[145] NASA, NASA Seeks Student Missions to Send to Space in 2026, Beyond (CubeSat Launch Initiative). 2024-08.
https://www.nasa.gov/news-release/nasa-seeks-student-missions-to-send-to-space-in-2026-beyond/ (reported)
[146] 14 CFR 450.31 and 413.5, application contents and pre-application consultation (Cornell LIl). Current.
https://www.law.cornell.edu/cfr/text/14/450.31 (reported)

[147] eCFR, 14 CFR 101.22 Definitions (amateur rockets). 2026-01-01 (as mirrored). https://www.ecfr.gov/current/title-
14/chapter-I/subchapter-F/part-101/subpart-C/section-101.22 (reported)

[148] eCFR, 14 CFR 101.23 and 101.25 operating limitations for amateur rockets. 2026-01-01 (as mirrored).
https://www.ecfr.gov/current/title-14/chapter-l/subchapter-F/part-101/subpart-C/section-101.25 (reported)

[149] 14 CFR 101.27, ATC notification for all launches. 2026-01-01 (as mirrored). https://www.ecfr.gov/current/title-
14/chapter-I/subchapter-F/part-101/subpart-C/section-101.27 (reported)

[150] eCFR, 14 CFR 101.29 Information requirements. Current. https://www.ecfr.gov/current/title-14/chapter-1/subchapter-
F/part-101/subpart-C/section-101.29 (reported)
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[151] FAA Order JO 7400.2, Chapter 31, Section 2 (Amateur Rockets). Current online edition.
https://www.faa.gov/air_traffic/publications/atpubs/pham_html/chap31_section_2.html (reported)

[152] 14 CFR 101.1 Applicability (unmanned free balloons) (Cornell LII). 2026-01-01 (as mirrored).
https://www.law.cornell.edu/cfr/text/14/101.1 (reported)

[153] FAA, UAS Data Exchange (LAANC); 14 CFR 107.41. 2026. https://www.faa.gov/uas/getting_started/laanc (reported)

[154] 14 CFR 107.51 Operating limitations for small unmanned aircraft (Cornell LII). 2026.
https://www.law.cornell.edu/cfr/text/14/107.51 (reported)

[155] FAA, Remote Identification of Drones. Undated. https://www.faa.gov/uas/getting_started/remote_id (reported)

[156] National Association of Rocketry, Model Rocket Safety Code. Current. https://www.nar.org/ModelRocketSafetyCode
(reported)

[157] National Association of Rocketry, High Power Rocket Safety Code. 2012-08 revision. https://www.nar.org/?p=74
(reported)

[158] FAA Chart Supplement Northeast, Pennsylvania (ABE), p. 257. 2026-07-09.
https://aeronav.faa.gov/afd/09JUL2026/ne_257_09JUL2026.pdf (reported)

[159] Radical Rocketeers (NAR Section 712), High Power Rocketry page. Undated. https://www.radrocketeers.org/content/?
page_id=43 (reported)

[160] NAR Local Club: Philadelphia Area Rocketry Association (PARA) #520. Current.
https://www.nar.org/local_club/philadelphia-area-rocketry-association-para-520/ (reported)

[161] NAR Local Club: Pocono Area Rocketry Section (PARSEC) #968. 2026. https://www.nar.org/local_club/pocono-area-
rocketry-section-parsec-968/ (reported)

[162] IRS Notice 2025-42, beginning of construction for wind and solar under P.L. 119-21. 2025-08-15.
https://www.irs.gov/pub/irs-drop/n-25-42.pdf (reported)

[163] IRS, Instructions for Form 7205 (§179D). 2026. https://www.irs.gov/instructions/i7205 (reported)

[164] Clean Tech Alliance, LAGG Guidance Brief: Updates to Elective Pay Eligible Credits Under H.R. 1. 2026-04.

https://community.cleantechalliance.org/news/advocacy-news/41/41-LA4GG-Guidance-Brief-Updates-to-Certain-Elective-
Pay-Eligible-Credits-Under-HR- (reported)

[165] Orrick, IRS Issues Guidance on Beginning of Construction for Wind and Solar Facilities Under the OBBBA. 2025-08.
https://www.orrick.com/en/Insights/2025/08/IRS-Issues-Guidance-on-Beginning-of-Construction-for-Wind-and-Solar-
Facilities-Under-the-OBBBA (reported)

[166] 52 Pa. Code § 75.13, net metering (Cornell LIl); Hommrich v. PUC (Pa. CmwIth. 2020). Current code; decision 2020-05-
12. https://law.cornell.edu/regulations/pennsylvania/52-Pa-Code-SS-75-13 (reported)

[167] Portlandia Electric Supply, solar in Allentown, PA (citing NREL-based sun hours); local PV yield estimate. 2026.
https://www.portlandiaelectric.supply/pages/power-solutions-in-allentown-pa (estimate)

[168] PA DEP, Shapiro Administration Invests $25 Million in Solar for Schools Program. 2026-08-25.
https://www.pa.gov/agencies/dep/newsroom/2026-08-25-shapiro-administration-invests-25-million-in-solar-for-schools-
program (reported)

[169] Energy-Storage.news, NFPA releases NFPA 855 ESS safety standard, 2026 edition. 2025-09. https://www.energy-
storage.news/?p=86849 (reported)

[170] WFMZ, Da Vinci Science Center opens to the public in downtown Allentown. 2024-05-22.
https://www.wfmz.com/news/area/lehighvalley/da-vinci-science-center-opens-to-the-public-in-downtown-
allentown/article_ccfa56ba-1850-11ef-8e58-47d89c478a28.html (reported)

[171] Challenger Center, Launch a New Center; Our Centers; Montgomery County Community College announcement.
Undated pages; announcement 2021-01-06. https://challenger.org/find-us/launch-a-new-center (reported)

[172] LANta, Service Alerts, Bethlehem Transportation Center guide, Route 105 timetable and June 2026 service changes.
2025-11to 2026-06. https://lantabus.com/service-alerts/ (reported)

[173] Trans-Bridge Lines, Alerts and Schedules; FMCSA SAFER snapshot. 2026-07. https://transbridgelines.com/alerts
(reported)

[174] WFMZ, 'The numbers say New York': passenger rail advocates; Trains.com on the 2024 PennDOT study. c. 2026;
2024. https://www.wfmz.com/news/area/lehighvalley/northampton-county/the-numbers-say-new-york-passenger-rail-
group-advocates-for-sharpening-focus/article_61220ae9-16ff-4008-ad2f-a99469129551.html (reported)

[175] Lab Design News, Understanding Key Cost Drivers for Lab Construction Projects in 2026 and Beyond. c. 2025-26.
https://www.labdesignnews.com/content/understanding-key-cost-drivers-for-lab-construction-projects-in-2026-and-
beyond (reported)
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[176] Autodesk Digital Builder, Commercial Construction Cost Per Square Foot (citing Cumming). Undated (older data).
https://www.autodesk.com/blogs/construction/commercial-construction-cost-per-square-foot/ (reported)

[177] WealthManagement.com, What It Takes to Convert Office Buildings to Biolab Space (citing Newmark). Undated.
https://www.wealthmanagement.com/investment/what-it-takes-convert-office-buildings-biolab-space (reported)

[178] Hoodline, Forest Park sky palace reopens after $2.5 million makeover (McDonnell Planetarium). 2026-07.
https://hoodline.com/2026/07/forest-park-sky-palace-reopens-after-2-5-million-space-age-makeover/ (reported)

[179] UA Little Rock Procurement, Planetarium Dome Theater bid tab (Digitalis 6 m portable dome). 2023-10.
https://ualr.edu/procurement/files/2023/10/FB-24-019-Planetarium-Dome-Theater-NASA-Bid-Tab-Sheet.xIsx-Page-1.pdf
(reported)

[180]1 Challenger Center, Relaunch of Challenger Learning Center at Framingham State University. 2024-02-07.
https://challenger.org/news-insights/relaunch-of-challenger-learning-center-at-christa-mcauliffe-center-framingham-state-
university (reported)

[181] ASTC, The 2024 Annual Statistics Summary Report. 2025. https://www.astc.org/the-2024-annual-statistics-summary-
report (reported)

[182] AACE 18R-97 Class 5 accuracy range, as cited by West Contra Costa Transportation Advisory Committee. Undated.
https://www.westcontracostatc.gov/documents/view/494 (reported)

[183] Rider Levett Bucknall, Quarterly Construction Cost Report, Q2 2026. 2026-06. https://www.rlb.com/wp-
content/uploads/sites/4/2026/06/Q2-2026-QCR_7.7.2026.pdf (reported)

[184] LehighValleyNews, Zoning amendment regarding potential warehouses near residences in Hanover Township (Majestic
lease). c. 2025-09. https://www.lehighvalleynews.com/business/zoning-amendment-that-permits-warehouse-near-
residences-in-hanover-township-raises-questions (reported)

[185] LANta GTFS transit feed (stops.txt), published by LANta on GitHub. 2022-06 (feed edition). https://github.com/LANTA-
Transportation-Authority/GTFS-data (verified-fact)

[186] AroundUs, Goodman Stadium (third-party coordinate). Undated. https://aroundus.com/p/13604004-goodman-stadium
(reported)

[187] Wikipedia, Stabler Arena (infobox coordinates 40°35'7"N 75°21'27""W). Current (read 2026-10-18 via search extract).
https://en.wikipedia.org/wiki/Stabler_Arena (reported)

[188] Wikipedia, National Museum of Industrial History (coordinates 40°36'46"N 75°22'16"W; 602 E 2nd St). Current (read
2026-10-18 via search extract). https://en.wikipedia.org/wiki/National_Museum_of_Industrial_History (reported)

[189] Bethlehem Connect, the proposer's independent transportation plan, planning phase (unpublished; not yet public):
README, network data (station sites and routes measured from Overture Maps 2026-09-23.1 and USGS 3DEP) and project-
alignment notes. 2026-10-18. Not published. (verified-fact)

[190] Lehigh News, Space age comes to a local middle school (a mission-control space center at Harrison-Morton Middle
School, Allentown, with the Allentown School District). c. 2010 (search extract). https://news.lehigh.edu/news/space-age-
comes-local-middle-school (unverified)

[191] Lehigh University events calendar, Lehigh Valley Space Fest 2026. 2026 listing (search extract).
https://eventscalendar.lehigh.edu/event/lehigh-valley-space-fest-2026 (unverified)

[192] FAA Office of Commercial Space Transportation, Frequently Asked Questions (14 licensed spaceports, 9 for horizontal
launch). c. April 2025 (cached copy about 18 months old; read 2026-10-19 via search extract).
https://www.faa.gov/space/additional_information/faq (reported)

[193] GAO-21-154, Commercial Space Transportation: FAA Should Examine a Range of Options to Support U.S. Launch
Infrastructure. 2020-12-22. https://www.gao.gov/products/gao-21-154 (reported)

[194] FAA, Report to Congress on National Spaceports Policy (P.L. 115-254, Sec. 580). Undated (after May 2022; press
coverage c. March 2023). https://www.faa.gov/sites/faa.gov/files/PL_115-254_Sec_580_National_Spaceports_Policy.pdf
(reported)

[195] Space.com, Florida airport is newest U.S. spaceport (Cecil Field). 2010-01. https://www.space.com/7789-florida-
airport-newest-spaceport.html (reported)

[196] Florida Trend, Cleared for takeoff: Aevum joins Generation Orbit at Cecil Spaceport. 2019.
https://floridatrend.com/article/28385/aevum-joins-atlanta-based-generation-orbit-at-jacksonvilles-cecil-spaceport
(reported)

[197] The Space Review, on Houston Spaceport (republished SpaceNews article). c. late 2023 (date not confirmed).
https://thespacereview.com/article/4670/1 (reported)
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[198] Space.com, XCOR Aerospace files for bankruptcy. 2017-11. https://space.com/38777-xcor-aerospace-files-for-
bankruptcy.html (reported)

[199] Spaceflight Now, Virgin Orbit ceases operations. 2023-06-08. https://spaceflightnow.com/2023/06/08/virgin-orbit-
ceases-operations/ (reported)
[200] FAA, Licenses, Permits and Approvals (commercial space). Current. https://faa.gov/space/licenses (reported)

[201] Federal Register 00-26088, Licensing and Safety Requirements for Operation of a Launch Site (Part 420 final rule).
2000-10-19. https://www.federalregister.gov/documents/2000/10/19/00-26088/licensing-and-safety-requirements-for-
operation-of-a-launch-site (reported)

[202] FAA, Commercial space reentry site operator license for Huntsville International Airport. 2022-05.
https://www.faa.gov/newsroom/faa-issues-commercial-space-reentry-site-operator-license-huntsville-international-airport
(reported)

[203] Federal Register 2026-17290, Siting New Spaceports and Use of Priority Airspace for Critical Space Launch Corridors
(docket FAA-2026-9736). 2026-08-25. https://www.federalregister.gov/documents/2026/08/25/2026-17290/siting-new-
spaceports-and-use-of-priority-airspace-for-critical-space-launch-corridors (reported)

[204] Morgan Lewis, FAA seeks input on new spaceports and launch airspace. 2026-08.
https://www.morganlewis.com/pubs/2026/08/faa-seeks-input-on-new-spaceports-and-launch-airspace (reported)

[205] CBS Philadelphia, New Jersey senators propose Atlantic City International Airport spaceport study. 2019-04-02.
https://www.cbsnews.com/philadelphia/news/new-jersey-senators-chris-brown-vin-gopal-atlantic-city-international-airport-
spaceport/ (reported)

[206] The Maine Monitor, Facing pushback on land, Maine's space industry looks to the sea. 2025-09-01.
https://themainemonitor.org/space-industry-looks-to-the-sea/ (reported)

[207] SpaceNews, Rocket Lab launches first Electron from Virginia. 2023-01-24. https://spacenews.com/rocket-lab-
launches-first-electron-from-virginia/ (reported)

[208] Rocket Lab via Business Wire, Rocket Lab opens Launch Complex 3 (Neutron), Wallops Island. 2025-08-27.
https://businesswire.com/news/home/20250827593085/en/Rocket-Lab-Opens-Launch-Complex-3-A-Critical-Milestone-
On-The-Path-To-Neutrons-First-Launch (reported)

[209] Rocket Lab, Update on Neutron development (first launch now expected in 2027). 2026-10-14.
https://investors.rocketlabcorp.com/news-releases/news-release-details/rocket-lab-provides-update-neutron-development-
and-adjusts (reported)

[210] NASA, CubeSat Launch Initiative (eligibility). Current (read 2026-10-19 via search extract).
https://www.nasa.gov/kennedy/launch-services-program/cubesat-launch-initiative/ (reported)

[211] NASA Wallops, RockOn (2026 cycle page). Current (read 2026-10-19 via search extract).
https://www.nasa.gov/sounding-rockets/rocksat-programs/rockon/ (reported)

[212] NASA Wallops, RockSat-C User Guide 2024 and RockSat-X page. 2023 (2024 cycle) and current. https://nasa.gov/wp-
content/uploads/2022/09/rocksat-c-user-guide-2024-1.pdf (reported)

[213] Cubes in Space, program flyer. 2020. https://www.cubesinspace.com/images/2020cisflyer.pdf (reported)

[214] NASA, TechRise Student Challenge. 2026. https://www.nasa.gov/techrise-student-challenge (reported)

[215] Louisiana Space Grant / NASA, HASP Call for Payloads 2026-2027. 2026-08-10. https://laspace.lsu.edu/hasp/wp-
content/uploads/2026/08/HASP_CFP_NOI_2026-2027.pdf (reported)

[216] University of Maryland, Balloon Payload Program. Current. https://bpp.umd.edu/develop/ (reported)

[217] eCFR, 14 CFR 101.33, 101.35, 101.37 and 101.39 (unmanned free balloons above the exemption limits). 2026-06 (as
mirrored). https://www.ecfr.gov/current/title-14/chapter-l/subchapter-F/part-101/subpart-D (reported)

[218] ARISS, News Release 26-45: Message to US Educators (ISS contact opportunity). 2026-08-25.
https://www.ariss.org/press-releases/ariss-news-release-no-26-45-message-to-us-educators-amateur-radio-on-the-
international-space-station-contact-opportunity (reported)

[219] NASA, NASA selects International Space Station U.S. Deorbit Vehicle. 2024-06. https://www.nasa.gov/news-
release/nasa-selects-international-space-station-us-deorbit-vehicle/ (reported)

[220] Libre Space Foundation, SatNOGS ground segment. Current. https://www.libre.space/projects/satnogs/ (reported)
[221] FCC, Amateur Radio Service. Current. https://www.fcc.gov/amateur-radio-service (reported)

[222] Blue Origin, New Shepard to pause flights. 2026-01-30. https://www.blueorigin.com/news/new-shepard-to-pause-
flights (reported)
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[223] WFIS, CPSC updates Public Playground Safety Handbook (first major revision since 2010). Read 2026-10-19 (search
extract). https://wfis.org/cpsc-updates-playground-safety-handbook/ (reported)

[224] Washington State Department of Health, K-12 Health and Safety Guide, Section N (draft): playground references. 2024-
06. https://doh.wa.gov/sites/default/files/2024-06/K12HSG-SectionN-Draft.pdf (reported)

[225] NASA Science, What is a Lagrange Point?. Undated (read 2026-10-21 via search extract).
https://science.nasa.gov/resource/what-is-a-lagrange-point/ (reported)

[226] ESA, What are Lagrange points?. Undated (read 2026-10-21 via search extract).
https://www.esa.int/Enabling_Support/Operations/What_are_Lagrange_points (reported)

[227] NOAA NESDIS, DSCOVR: Deep Space Climate Observatory. Current (read 2026-10-21 via search extract).
https://www.nesdis.noaa.gov/our-satellites/currently-flying/dscovr-deep-space-climate-observatory (reported)

[228] NASA Science, Webb's Orbit at Sun-Earth Lagrange Point 2 (L2). Undated (read 2026-10-21 via search extract).
https://science.nasa.gov/asset/webb/webbs-orbit-at-sun-earth-lagrange-point-2-12/ (reported)

[229] The Planetary Society, Queqiao orbit explainer. 2018-06-15. https://www.planetary.org/articles/20180615-queqiao-
orbit-explainer (reported)

[230] NASA Office of Technology, Policy, and Strategy, Space-Based Solar Power report. 2024-01-11.
https://www.nasa.gov/organizations/otps/space-based-solar-power-report (reported)
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