
S T R AT E G I C  O R B I TA L  P O L I CY  •  A E R O S PAC E  D E C O M M I S S I O N I N G  M A N UA L

DECOMMISSIONING THE PROLIFERATED
WARFIGHTER SPACE ARCHITECTURE
Orbital Debris Remediation, Space Environmentalism & Dismantling the
Unchecked Global Surveillance Grid

Author: Marie-Soleil Seshat Landry • Principal Systems Architect & Strategic Intelligence Analyst
Institutions: Landry Industries (LandryIndustries.ca) • Marie Landry’s Spy Shop
(marielandryspyshop.com)
Classification: Strategic Defense & International Space Law Monograph • Subject: Demilitarizing Low
Earth Orbit (LEO)

STRATEGIC TREATISE DIRECTIVE: The militarization of Low Earth Orbit (LEO) has reached
an unstable tipping point. What began in the post-Cold War era under neoconservative
doctrinal shifts—crystallized by the 2001 Rumsfeld Space Commission's warning of an
inevitable "Space Pearl Harbor"—has metastasized into the Proliferated Warfighter Space
Architecture (PWSA) and the concept of an orbital "Global Dome." By saturating LEO with
thousands of dual-use sensor and battle-management satellites, defense establishments
have created a dual crisis: a catastrophic, irreversible accumulation of orbital space debris
threatening the global orbital commons via Kessler syndrome, and an unchecked, warrantless
mass surveillance grid executing persistent Signals Intelligence (SIGINT), Synthetic Aperture
Radar (SAR), and optical reconnaissance over foreign populations and domestic citizens alike
without judicial oversight or international consent. This manual establishes the technical
engineering, legal precedents, and active debris removal (ADR) protocols required to
decommission this infrastructure and restore the orbital commons for peaceful civil
development.
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1. THE HISTORICAL LINEAGE: FROM RUMSFELD TO PROLIFERATED
LEO

The intellectual and bureaucratic foundation of the current militarized orbital congestion can be
traced directly to the January 2001 Report of the Commission to Assess United States National
Security Space Management and Organization, chaired by Donald Rumsfeld shortly before his
appointment as U.S. Secretary of Defense.

The Commission advanced a radical thesis: space was not an environmental sanctuary or an
international commons, but a combat theater destined for weaponization. By asserting that the
United States faced an inevitable "Space Pearl Harbor" unless it established outright military
dominance in all orbital regimes, the report laid the groundwork for dismantling the 1972 Anti-
Ballistic Missile (ABM) Treaty in 2002, paving the way for orbital-integrated missile defense shields
and the establishment of dedicated military space commands.



+-------------------------------------------------------------------------------+
|                    THE DOCTRINAL DRIFT TO ORBITAL SATURATION                  |
+-------------------------------------------------------------------------------+
 1983: Strategic Defense Initiative (SDI / "Star Wars")
       Exorbitantly expensive, heavy, centralized satellites in Geostationary Orbit (GE
O)
          │
          ▼
 2001: The Rumsfeld Space Commission Report
       Doctrine: Preemptive space dominance, space-based anti-satellite (ASAT) integrat
ion
          │
          ▼
 2019: Establishment of Space Development Agency (SDA) & U.S. Space Force
       The "Proliferation Pivot": Replace few vulnerable large satellites with thousand
s
       of cheap, mass-produced Low Earth Orbit (LEO) nodes
          │
          ▼
 2026: Proliferated Warfighter Space Architecture (PWSA) & "Global Dome"
       Over-congested orbits, unmitigated kinetic debris, warrantless global surveillan
ce
      

The shift from traditional, highly defended satellites in high orbits to distributed Low Earth Orbit
constellations (at altitudes between 400 km and 1,200 km) was marketed as "cost-effective
resilience." In reality, it created an uncoordinated rush to occupy orbital slots, treating Low Earth
Orbit as an unregulated dumping ground for short-lived, disposable military hardware.

2. ARCHITECTURAL DECONSTRUCTION: THE PWSA & "GLOBAL
DOME"

The modern military space network is organized around a multi-layered functional architecture
operated by agencies like the Space Development Agency (SDA), the Missile Defense Agency
(MDA), and defense contractor consortia:



Functional
Layer

Orbital
Altitude

Primary Sensor /
Payload

Operational Mission Profile

Transport
Layer

950 –
1,050 km
(Polar /
Inclined)

Optical Intersatellite
Links (OISL), Ka-band
routers

Low-latency mesh data backbone;
tactical routing down to battlefield assets
without terrestrial landlines.

Tracking
Layer

800 –
1,000 km
(LEO)

Wide-Field-of-View
(WFOV) Infrared, OPIR
focal arrays

Constant tracking of missile plumes,
hypersonic glide vehicles, and rocket
launches.

Custody
Layer

500 – 800
km (LEO)

Synthetic Aperture
Radar (SAR), Electro-
Optical (EO/IR)

Persistent target custody of mobile
surface targets; unblinking planetary
tracking.

Battle
Management
(BMC3)

Distributed
edge
compute

Radiation-hardened
neural processors,
autonomous targeting

On-orbit AI evaluation of tracks;
automated fire-control cueing for
interceptors.

The Fallacy of the "Global Dome"

Proponents argue that combining the Tracking Layer with ground- and sea-based interceptors
forms an impenetrable "Global Dome" against strategic weapons. In engineering practice, this
architecture is destabilizing: it incentivizes adversaries to develop asymmetric countermeasures
(such as high-altitude electromagnetic pulse [HEMP] bursts, co-orbital anti-satellite grappling
vehicles, and ground-based directed energy blinders) while severely cluttering the exact orbital
shells required for international environmental observation and civilian telecommunications.



3. SPACE POLLUTION & KESSLER SYNDROME: THE REAL RISK

The proliferation of thousands of 200–500 kg military satellites in Low Earth Orbit dramatically
raises the spatial object density ($\rho_s$), accelerating the arrival of Kessler Syndrome: a
critical threshold where the collision of two orbital objects creates a self-propagating cascade of
high-velocity debris, rendering entire orbital planes unusable for generations.

+-------------------------------------------------------------------------------+
|                     KESSLER DEBRIS CASCADE DYNAMICS IN LEO                    |
+-------------------------------------------------------------------------------+
 Orbital Velocity in LEO: $v \approx 7.5\text{ km/s}$ (Relative impact speeds up to $15
\text{ km/s}$)
          │
          ▼ Collision: 300 kg Inactive Military Satellite + 5 cm Untracked Debris Fragm
ent
 Kinetic Energy Release: $E_k = \frac{1}{2} m v^2$ (Comparable to several artillery she
lls)
          │
          ▼ Instant Hypervelocity Fragmentation
 Generation of 10,000+ Fragments $> 1\text{ cm}$ traveling at differing orbital inclina
tions
          │
          ├───────────────────────────────┬───────────────────────────────┐
          ▼ Orbit Crossing Hazard         ▼ Solar Array Cleavage          ▼ Chain React
ion
 Hits Civil Climate Satellites   Hits Commercial Comms   Triggers Secondary Cascades
          │                               │                               │
          └───────────────────────────────┴───────────────────────────────┘
                                          │
                                          ▼
           Total Closure of the Low Earth Orbit Shell (400 to 1,000 km)
      

Critical Density and Collision Probability

The probability of an orbital collision ($P_c$) over a operational timeframe ($\Delta t$) is
expressed by:

P_c = 1 - \exp( -\sigma_c \cdot v_{rel} \cdot \rho_s \cdot \Delta t )

Where $\sigma_c$ is the combined cross-sectional area of the interacting satellites, $v_{rel}$ is
the average relative velocity (~$10\text{ km/s}$ in sun-synchronous crossing orbits), and $\rho_s$
is the spatial density of objects in the orbital shell.

By loading the 900–1,050 km shell with redundant, short-lived military nodes, the architecture
pushes $\rho_s$ past the runaway threshold ($~10^{-8}\text{ objects/km}^3$), ensuring that even
normal mechanical or thruster failures will produce uncontainable fragment fields.



4. ATMOSPHERIC ABLATION & STRATOSPHERIC ECO-TOXICITY

Proponents of proliferated constellations dismiss debris concerns by claiming that spent satellites
"harmlessly incinerate in the atmosphere." This ignores basic atmospheric chemistry.
Decommissioning thousands of satellites every five years via uncontrolled destructive re-entry
injects significant amounts of metal oxides directly into the sensitive mesosphere and
stratosphere.

+-------------------------------------------------------------------------------+
|                 SATELLITE RE-ENTRY CHEMICAL POLLUTION CASCADE                 |
+-------------------------------------------------------------------------------+
 Satellite Re-Entry (Velocity: 28,000 km/h; Frictional Plasma Temp: > 2,000°C)
          │
          ▼ Thermal Vaporization of Alloys (Aluminum, Lithium, Titanium, Copper)
 Condensation into Nanoparticles of Alumina ($\text{Al}_2\text{O}_3$) in the Stratosphe
re
          │
          ├─ Heterogeneous Chemical Reactions ──> Catalytic Chlorine Activation
          │                                         (Accelerates Stratospheric Ozone La
yer Depletion)
          │
          └─ Radiative Forcing Perturbations ──> Scattering of Solar Influx
                                                  (Uncontrolled Alterations to Upper-At
mospheric Albedo)
      

Alumina Nanoparticle Aerosol Injection

Standard aerospace construction relies on high-strength aluminum alloys (e.g., Al 7075, Al 6061).
When an aluminum-heavy spacecraft burns up, it transforms into aluminum oxide
($\text{Al}_2\text{O}_3$) aerosols. These particles remain suspended in the upper atmosphere for
years:

Ozone Depletion: Alumina surfaces serve as reactive catalytic sites for chlorine compounds
originating from historical CFCs, converting unreactive reservoir gases ($\text{HCl}$ and
$\text{ClONO}_2$) into ozone-destroying free radicals ($\text{ClO}\cdot$).

Cumulative Mass Imbalance: Deploying and continuously replacing constellations of
thousands of short-lived satellites elevates synthetic re-entry metal ablation to tonnages
exceeding the natural cosmic dust flux, introducing chemical variables into the upper
atmosphere with zero environmental impact oversight.



5. WARRANTLESS ORBITAL ESPIONAGE: PERVASIVE
SURVEILLANCE

The Proliferated Warfighter Space Architecture is not merely a passive early-warning network; it
functions as an unblinking, planetary surveillance infrastructure. Operating outside terrestrial legal
systems, space-based sensor platforms capture comprehensive physical and electronic data
across sovereign nations, businesses, and private citizens without warrants, judicial oversight, or
public accountability.

Orbital Sensor
Modality

Technical Resolution &
Modality

Inherent Surveillance Target Profile

Synthetic
Aperture Radar
(SAR)

Sub-meter (X-band / L-
band, day/night, all-
weather)

Persistent tracking of ground vehicles, maritime
traffic, and civil movements through cloud cover.

High-Revisit
Hyperspectral

Hundreds of contiguous
spectral bands (400–2,500
nm)

Chemical plume analysis, agricultural stress
monitoring, and materials identification.

Constellation-
Based SIGINT

Broadband radio frequency
(RF) geolocation / TDoA

Interception of civilian cellular links, satellite
uplinks, and industrial telemetry.

Automated AI
Feature
Extraction

Real-time edge processing
on orbit

Autonomous pattern-of-life profiling across cities
and transportation corridors.

The Extraterritorial Constitutional Vacuum

In common law jurisdictions, Fourth Amendment protections and international human rights
frameworks (e.g., Article 12 of the UDHR, Article 17 of the ICCPR) guard against arbitrary,
warrantless intrusions into privacy. By positioning sensors in orbit—beyond sovereign airspace—
military and intelligence agencies exploit an artificial jurisdictional loophole:

They capture biometric, volumetric, RF, and thermal data across entire domestic populations
under the classification of "foreign intelligence operations."

Mass cross-border data collection is routed through automated tactical networks, bypassing
domestic surveillance statutes like FISA or mutual legal assistance treaties (MLATs).

6. THE OUTER SPACE TREATY & INTERNATIONAL LAW

The military expansion into Low Earth Orbit conflicts with established international space law. The
cornerstone of space jurisprudence is the 1967 Outer Space Treaty (OST), ratified by all major
spacefaring states:



Article I: Establishes that the exploration and use of outer space "shall be carried out for the
benefit and in the interests of all countries... and shall be the province of all mankind."
Saturating orbital planes with offensive and counter-force military constellations directly
infringes upon other states' access to these shared orbits.

Article IX: Requires states to conduct all space activities "with due regard to the
corresponding interests of all other States Parties" and mandates that states avoid "harmful
contamination and also adverse changes in the environment of the Earth." The creation of
massive, high-risk debris fields constitutes a clear failure of the "due regard" obligation.

+-------------------------------------------------------------------------------+
|                       LEGAL DE-WEAPONIZATION FRAMEWORK                        |
+-------------------------------------------------------------------------------+
 Outer Space Treaty (1967) • Liability Convention (1972) • Registration (1975)
          │
          ▼ Proposed Multilateral Enforcement Protocols
 1. Orbital Carrying Capacity Quotas: Hard limits on active satellites per orbital shel
l
 2. Prohibition of Weapon-Cueing Sensors: Banning real-time targeting layers in LEO
 3. Strict Absolute Liability for Debris: Financial compensation for space pollution
 4. Mandatory Verifiable De-Orbit Systems: Active physical tether or propulsion verific
ation
      



7. STRATEGIC INSTABILITY & LAUNCH-ON-WARNING DYNAMICS

Rather than stabilizing international security, military mega-constellations increase the risk of
accidental nuclear escalation. By compressing the response window and integrating real-time
sensor streams directly into automated battle-management systems, the space layer heightens
strategic instability:

+-------------------------------------------------------------------------------+
|                  AUTOMATED LAUNCH-ON-WARNING ESCALATION MATRIX                |
+-------------------------------------------------------------------------------+
 False Sensor Trigger / Civilian Space Launch / Sensor Degradation
          │
          ▼ Wide-Field-of-View (WFOV) Infrared Satellite Layer Picks Up Heat Signature
 Low-Latency Optical Crosslinks Route Track Data Directly to AI Edge Processors
          │
          ▼ False Positive Classification: Hypersonic Strike Vector Identified
 Automated Warning Pushed to Strategic Command within 45 Seconds
          │
          ▼ Compressed Human Decision Cycle (Decision Time: < 5 Minutes)
 Strategic Choice Under Extreme Time Pressure: "Use Them or Lose Them"
          │
          ▼
 Catastrophic Premature Retaliation / Accidental Strategic Escalation
      

The Dual-Use Dilemma and First-Strike Perils

Because proliferated military constellations integrate both defensive tracking sensors and
offensive targeting nodes, an adversary cannot distinguish whether the network is monitoring
civilian air traffic, preparing missile defenses, or coordinating a preemptive decapitation strike
against their strategic deterrents. In a crisis, this ambiguity incentivizes early, preemptive attacks
on the space architecture itself using ground-based lasers, cyber disruption, or kinetic
interceptors.

8. TECHNICAL DECOMMISSIONING PROTOCOLS: DE-ORBITING &
REMOVAL

Decommissioning operational military satellites requires systematic, verifiable engineering
protocols. Relying on passive atmospheric drag at altitudes above 700 km is irresponsible, as
orbital decay can take decades to centuries. Satellites must carry active, failsafe de-orbit
mechanisms:



De-Orbit
Technology

Mechanism of Action Required
Spacecraft
Penalty

Decommissioning
Timeline

Direct
Chemical
Retro-
Propulsion

$\Delta v \approx 150\text{--
}200\text{ m/s}$ rocket burn into
designated oceanic disposal area
(Point Nemo).

High mass penalty
($10\text{--
}15\%$ fuel
reserve margin).

Immediate (< 2
hours); precisely
controlled
footprint.

Electrodynamic
Tethers (EDT)

Conductive wire (1–5 km) cuts
Earth's geomagnetic field,
generating Lorentz drag forces.

Low mass penalty;
zero chemical
propellant
required.

Accelerated
(Weeks to
months) from
1,000 km altitude.

Aerodynamic
Drag Sails

Deploys lightweight aluminized
polyimide or Mylar sails to amplify
solar/atmospheric drag.

Mechanical
packaging
footprint;
unpowered
deployment.

Reduced (1 to 5
years); limited
above 750 km.

The Electrodynamic Tether (EDT) Physics Matrix

Electrodynamic tethers are passive, reliable systems for de-orbiting dead assets without requiring
intact guidance thrusters. As the conductive tether cuts Earth’s geomagnetic field ($\vec{B}$), an
induced electrical current ($I$) flows along the tether length ($\vec{L}$), generating a continuous
retarding Lorentz force ($\vec{F}_L$):

\vec{F}_L = I \cdot (\vec{L} \times \vec{B})

This continuous braking force drains the satellite's orbital energy, lowering its perigee into dense
upper atmospheric layers where rapid, drag-induced re-entry occurs automatically, eliminating the
risk of lingering ghost satellites in critical orbits.



9. REMEDIATING ACTIVE DEBRIS: TUGS, LASERS & CAPTURE

For non-cooperative, defunct military satellites already abandoned in orbit, passive measures are
insufficient. Remediating high-risk orbits requires Active Debris Removal (ADR) infrastructure:

Engineering Profile: Autonomous Robotic Debris
Capture Vessel

Landry Industries Aerospace Architecture
• ADR-Tug-01

Target Acquisition & Rendezvous: Operates using lidar, stereo-optical vision, and proximity
radar to match orbital velocities ($v_{rel} < 0.05\text{ m/s}$) with tumbling, non-cooperative
targets.

Capture Modalities: Uses multi-degree-of-freedom robotic arms equipped with universal
geometric clamps, backed by tethered net-capture mechanisms to neutralize target rotational
kinetic energy without generating secondary fragments.

Controlled Atmospheric Insertion: Fires high-efficiency bipropellant or ion engines to drive
the paired capture-vessel/target stack into a targeted trajectory toward the South Pacific
Ocean Uninhabited Area (Point Nemo), ensuring zero populated-zone ground risk.

Ground-Based Laser Ablation Momentum Transfer

For medium-sized untracked debris ($1\text{ to }10\text{ cm}$) that cannot be captured by robotic
spacecraft, ground-based or space-based pulsed laser systems provide a non-kinetic remediation
pathway:

A high-average-power pulsed laser strikes the leading edge of a debris fragment.

The laser pulse vaporizes a microscopic surface layer into an expanding plasma plume.

The reaction force from the expanding plasma acts as a small retro-thrust rocket, slowing the
fragment ($\Delta v \approx 1\text{--}5\text{ m/s}$) and lowering its perigee into the dense
atmosphere for prompt incineration.

10. STRATEGIC DECOMMISSIONING ROADMAP & CHECKLIST

Dismantling military constellations and restoring Low Earth Orbit as a demilitarized global
commons requires a binding, verifiable decommissioning framework:
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Mandatory 5-Year De-Orbit Enforcement: Revoke operational licenses for any LEO satellite
lacking verifiable direct propulsion or electrodynamic systems capable of guaranteed re-entry
within 5 years of mission end.

[ ]

Prohibition of Orbital Real-Time Battle-Management: Ratify an international protocol
barring automated AI-driven kinetic fire-control and targeting networks from space platforms.

[ ]

Orbital Environmental Impact Assessments (OEIA): Require comprehensive environmental
impact statements evaluating cumulative upper-atmosphere metal ablation pollution prior to
constellation launch approval.

[ ]

Open-Skies Transparency Verification: Mandate real-time, public broadcast of orbital
ephemerides, sensor characteristics, and optical/RF transmission frequencies to eliminate
covert, unregistered orbital payloads.

[ ]

Active Debris Removal (ADR) Levies: Impose an international escrow fee on all satellite
operators to fund shared orbital cleanup tug fleets and laser ablation installations.

[ ]

Demilitarization Verification Audits: Independent international civilian inspections of all
satellite bus hardware prior to launch fairing encapsulation to verify the absence of covert
kinetic, electronic-warfare, or anti-satellite payloads.

[ ]

Full Restoration of the 1967 OST Mandate: Recommit all spacefaring nations to Article I of
the Outer Space Treaty, officially designating Low Earth Orbit as a protected international
commons dedicated to civil science, planetary environmental observation, and peaceful
cooperation.

[ ]


