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History of Interstellar Mining

Resource Scarcity and Technological Transition (Late-21st Century)

By the late-21st century, Earth’s accessible mineral reserves had been heavily depleted. Demand for rare earths, metallic and
platinum group metals, and industrial minerals outpaced supply, destabilizing the global technology sector. This scarcity
necessitated a shift toward extraterrestrial resource acquisition.

Two technological developments enabled this transition: the deployment of the impulse propulsion systems on spacecraft
which significantly reduced interplanetary transit times, and the mass production of autonomous extraction units designed to
operate in extreme vacuum, radiation, and temperature environments.

Expansion Phase I: The Solar System (2100-2150)

This period, led by several major corporations, unfolded in three phases:

Lunar Operations (2100-2110)

The Moon served as the initial proving ground for interstellar mining. Automated systems processed the lunar landscape to
extract Helium-3 for fusion energy and water ice. The latter was electrolyzed in orbit to produce hydrogen fuel, establishing a
logistical supply chain for further exploration.

Inner System Utilization (2110-2125)

With propellant costs reduced, operations expanded to the inner planets. On Mars, large-scale automated excavation
projects extracted iron and silicates for use in orbital construction, and rare earths, metals and minerals essential for
advanced technologies. Simultaneously, atmospheric processing stations were deployed in the upper atmosphere of Venus
to filter and collect rare gases and carbon composites.

Outer System Development (2125-2150)

To secure volatile elements, mining operations moved to the outer solar system. Extraction units were set up on the moons
of Jupiter and Saturn after the discovery of mineral-rich deposits. By this time, light-speed communication delays
necessitated on-site management. Permanent, self-sustaining habitats were developed to allow human crews to oversee
operations in real-time.

Expansion Phase II: Interstellar Operations (2150-2175)

The mid-22nd century marked the beginning of extrasolar activities. By 2150, the commercialization of nuclear mass
propulsion systems provided stable, compact nuclear drive capable of achieving high fractions of the speed of light. Mass
production of programmable matter that adapts to radiation and micrometeoroids in real time, enabled self-healing
spaceship hulls. These advancements rendered multi-year voyages obsolete, making interstellar commerce economically
viable.
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From 2150 to 2175, companies set up extraction sites on planets located in different solar systems. The initial expansion
included the Helionis Cluster, Zeta, and Epsilon solar system. Later, companies moved to planets in the Bayesia System and
Oryn Delta solar systems.

The opening of these new systems lowered the barrier to entry, leading to a significant increase in the number of active
mining corporations. This ended the monopoly of the early corporations and established a diverse, competitive interstellar
market. Economies reorganized around interstellar supply chains and cultures blended across dozens of worlds.
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Cosmic Quarry Mining Corporation

Cosmic Quarry Mining Corporation is a major interstellar mining company specializing in the extraction, transportation and
processing of minerals powering advanced technologies. Its minerals are critical for energy, defense, interstellar
transportation and exploration, and communications industries.

Cosmic Quarry has approximately 36,000 employees in its operations in the Solar System, Helionis Cluster, Bayesia System
and Oryn Delta solar systems.

History

Cosmic Quarry Mining Corporation was founded on the planet Earth in 2110 with initial operations centered on Earth and its
moon. Through acquisitions of several enterprises from 2115 to 2125, it expanded its operations to Mars, Venus and the icy
moons of Jupiter and Saturn. In 2150, capitalizing on advancements in nuclear mass propulsion systems allowing
transportation beyond the Solar System, Cosmic Quarry extended its operations to planetary systems in the Helionis Cluster,
Bayesia System, and Oryn Delta solar systems.

Today, Cosmic Quarry operates 30 mines in the Helionis Cluster, 15 mines in the Bayesia System and 10 mines in Oryn Delta,
annually producing 375, 250, and 125 thousand tons of ore respectively. With additional capital investments over the next 10
years, Cosmic Quarry intends to expand its operations by 25 percent in the Helionis Cluster and Bayesia System, and by 15
percent in the Oryn Delta.

To advance its operations outside the Solar System, Cosmic Quarry invested over B 250,000 million from 2150 to 2160 for
the construction of self-sustaining habitats for each mining operation, as well as port terminals and transportation networks
between solar systems.

Corporate Structure

Cosmic Quarry Mining Corporation is a public company trading on the Intergalactic Stock Exchange. Management of the
company is consolidated under 12 executives who head the major operations of the firm. They are part of and report to the
Board of Directors. The Board has both executive and non-executive members.

Environmental Issues

Cosmic Quarry Mining Corporation has been involved in several environmental disputes settled in the Interstellar Court of
Environmental Justice in 2174. These disputes involved forward contamination from the establishment of new habitats,
landscape alteration and debris generation from mining operations, and orbital saturation from transports between solar
systems. These disputes were settled for 40 million. A previous dispute in 2165 resulted in a fine of ® 75 million.

Cosmic Quarry currently employs a staff of approximately 4,300 to monitor environmental, safety and health issues of its
mining operations.
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Financials

Key results for Cosmic Quarry Mining Corporation operations for fiscal years 2172—2174 are summarized below:

| (p millon) |72 2173 2174

Net Revenue 55,259 60,303 61,491
Operating Expenses (40,685) (42,410) (42,228)
Operating Income 14,574 17,893 19,263
Other Income (Expenses) (417) (2,342) (586)

Income Before Tax 14,157 15,551 18,677
Income Tax Expense (3,041) (3,110) (3,922)
Net Income 11,116 12,441 14,755
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Galaxy General Insurance Company

Insuring the Frontiers of Humanity

As human exploration extends beyond Earth and deeper into the Solar System, Galaxy General Insurance Company continues
to redefine Property & Casualty insurance for a new generation of terrestrial, lunar, asteroid, and deep-space mining
enterprises.

Earth year 2170 reinforced our commitment to safeguarding high-value interplanetary assets, autonomous extraction fleets,
Al-driven neuro-algorithmic mining systems, and multi-planet logistics networks critical to the expansion of off-world
industries.

Created with a vision to protect the industries shaping humanity’s future, Galaxy General Insurance Company has grown into
a premier Galactic P&C insurer with market-leading expertise in:

e  Autonomous robotic mining technologies

e Al-directed extraction across lunar, Martian, and icy-moon terrains

e Asteroid resource harvesting and rare-material retrieval missions

e Quantum-secured supply chains and deep-space cargo solutions

e  Habitat, infrastructure, and energy-grid protection for off-planet colonies

For more than a century, our resilience and leadership have been built on the fusion of actuarial science, quantum analytics,
advanced Al/ML forecasting, and deep engineering knowledge—allowing us to underwrite risks once thought uninsurable.

Earth Year 2174 Performance Highlights

e Record premium growth, driven by increased insurability of asteroid-belt mining missions.

e  Successful deployment of Q-RISK Engine, our quantum-enhanced risk assessment platform capable of modelling
trillions of scenarios in seconds.

e  Expansion of the Interplanetary Claims Grid, enabling automated, near-real-time claims resolution via orbital Al
adjudicators.

e Increased capital resilience, maintaining solvency ratios far above Galactic Insurance Authority (GIA) benchmarks.

e Strategic investments in fusion-powered risk sensors, embedded in mining drones and habitats, improving early
hazard detection.
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Helionis Cluster

Stellar classification: G2 V
Distance from Earth: 120 AU

The Helionis Cluster System orbits a stable main-sequence star with a low solar flare activity and a predictable solar wind. The
system contains two planets which host long-standing mining operations. One operation is on a temperate terrestrial planet
with mild seasonal variation and a thin but manageable atmosphere conducive to surface operations. The second planet is a
cold, rocky planet with minimal tectonic activity and deep, geologically stable mineral veins.

Two major asteroid clusters dominate the outer system. These clusters contain high-density concentrations of metallic
bodies in irregular gravitational resonances, resulting in erratic drift patterns, frequent micro-collisions, and shifting debris
clouds. Communications within the system relies on a network of relay satellites that must be periodically shielded or
repositioned due to rapid spatial cluttering after cluster-level fragmentation events.

Bayesia System

Stellar star classification: K4 V + K5 V (binary pair)
Distance from Earth: 175 AU

Bayesia System is centered around a tight K-type binary star pair. At certain orbital alignments the system experiences sharp,
temporary spikes of electromagnetic and particle radiation extending through the inner system. Three planets orbit the star,
though only the innermost is suitable for mining. The planet is high-gravity with a thin magnetosphere, resulting in elevated
ambient radiation levels and frequent temperature extremes.

A broad asteroid belt exists between the planets but has been heavily mapped and most objects follow stable orbits, allowing
for efficient navigation and extraction planning. Supply routes in Bayesia System have been standardized, supported by well-
established orbital stations and reliable communication relays across the system.

Oryn Delta

Stellar classification: M3 V
Distance from earth: 240 AU

The Oryn Delta System is anchored by a dim dwarf star whose low luminosity produces a high-contrast, low-visibility
environment throughout the system. While the star's current activity appears mild, historical data from similar systems
suggests potential for sporadic, unpredictable flares.

Mining operations have been successfully established within the system's habitable zone. These initial outposts proved that
long-term extraction is viable despite the low-light conditions. Operations are now aggressively developing further outward
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to target the system’s “broad asymmetric asteroid ring.” Deep-scan telemetry indicates this region contains dense
concentrations of rare metals critical for advanced manufacturing, justifying the expansion into these more hazardous zones.

The system’s most notable feature remains the asymmetric asteroid ring, likely shaped by an unseen companion object such
as a rogue planet. This area presents significant risks, creating localized zones of rapid orbital shear and fluctuating
gravitational gradients. A single rocky exoplanet orbits just beyond this ring, featuring a thin atmosphere and rugged terrain
marked by deep tectonic scars.

Infrastructure is rapidly evolving to support the new rare-metal extraction mandates. While long-range communications
remain inconsistent due to the faint luminosity, the new mining networks have deployed amplified beacons and mobile relay
drones to ensure consistent contact between the habitable zone hubs and the deep-extraction vessels.

Zeta

Stellar Classification: F7 V
Distance from Earth: 75 AU

The Zeta System is centered around a yellow-white main-sequence star. The star's moderate rate of solar flare activity
requires intermittent recalibration of shielding protocols on mining equipment and habitats. Two planets identified for
mining operations orbit this star. The most promising for mining operations has large vast mineral-rich crusts with moderate
volcanic activity. This activity helps expose valuable ores but requires active monitoring for automated extraction equipment.

The second planet, farther from the star, is an icy giant with a stable core of frozen gases. Enclosed mining habitats have
been developed to tolerate extreme cold and pressure and enable extraction in environments previously thought
inaccessible. Prior mining operations have since ceased but left functional habitats behind for potential future operations.

A dense belt at the system's edge is teeming with icy bodies and dwarf planets. These objects exhibit chaotic orbits making
navigation highly challenging. To counter the navigational hazards, mining operations employ advanced trajectory prediction
software and deploy agile reconnaissance drones to map and update routes in real time. Communication throughout Zeta
benefits from the relatively low cosmic interference, though the dynamic outer belt requires robust signal processing
algorithms to maintain clarity during transmissions.

Epsilon

Stellar Classification: A5 V
Distance from Earth: 125 AU

Epsilon is illuminated by a bright, fast-burning star known for its intense ultraviolet radiation, posing considerable challenges
for surface operations and necessitating advanced protective measures for personnel and equipment. The system hosts two
planets with mining potential. The inner planet features a dense, corrosive atmosphere and severe weather patterns driven
by rapid thermal fluctuations, making surface extraction both perilous and cost intensive. Its rich deposits of rare metals,
however, offer substantial rewards.

Mining operations have invested heavily in radiation-hardened infrastructure and utilize a decentralized network of low-orbit
satellites to ensure uninterrupted data transmission. The potential for high-yield discoveries sustains continuous interest and
investment in developing long-term habitation in the system.
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