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Organizational Authority for SSA

• SSA was originally part of the North American Aerospace Defense
(NORAD) mission
– Located in Cheyenne Mountain, Colorado

• In 1985, United States Space Command (USSPACECOM) was created
to take over the Unified Command for the space mission
– In 1989 mission was given to the 1st Command and Control Squadron

(1 CACS)
– Still located in Cheyenne Mountain

• In 2002, USSPACECOM merged with United States Strategic
Command (USSTRATCOM)
– 1 CACS renamed 1st Space Control Squadron (1 SPCS)
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Organizational Authority for SSA (con't)

• In 2007, the SSA mission was transferred to the 614th Air
Operations Center (AOC
– Vandenberg Air Force Base, California
– 614th AOC became the nucleus of the Joint Space Operations Center

(JSpOC)
– JSpOC mission was to do command and control for all US military

space activities

• In 2010, USSTRATCOM given authority to provide SSA services to
commercial and foreign actors
– Begin negotiating SSA Sharing Agreements with other governments
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18 SPCS SLIDES
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18th Space Control Squadron

18 SPCS:
Conjunction Assessment

Process
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Overview

• 18 SPCS Mission

• Conjunction Assessment Process

• On-Orbit statistics

• Recent and Future Improvements
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18 SPCS Mission

18 SPCS Mission

Deliver foundational Space Situational Awareness to assure 
global freedom of action in space

18 SPCS Vision

Global innovator and leader- providing unrivaled SSA 
through operational excellence
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U.S. Space Surveillance Network
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18 SPCS Mission Lifecycle

Foundational

SSA

18 SPCS 
produces foundational 

SSA to support global users

0
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Current CA Process

REFINE

Auto 
Update 

DCs/ Prop
Initial SP 

Screening

ID conj
candidates

Update 
DCs/Prop

Refinement 
Screening

Notify 
O/Os

Task        
(automatic)

Get more 
obs

(if possible)

High Accuracy Catalog 
(SP vs SP):
• Deep Space: 

Every 24 hours

• Near Earth: 
Every 8 hours

O/O Ephemeris vs SP 
(Eph vs SP) 
and 
O/O Ephemeris vs 
O/O Ephemeris
(Eph vs Eph)
• High-Interest:

On demand

• Deep Space &
Near Earth
Routine: 
Every 8hrs

0-10 days prior 
to TCA



6

Initial Screening Volumes

Orbit Regime Orbit Regime Criteria/Definition Propagate Radial In-Track Cross-Track

DEEP SPACE Basic
Period > 225 mins
(GEO, HEO, MEO)

10 days 10 km ellipsoid

NEAR EARTH Basic
Covariance

Period < 225 mins
(LEO)

7 days 1 km ellipsoid

GEO Advanced
1300min < Period < 1800 min 

Eccentricity < 0.25 & Inclination < 35º
10 days 20 km ellipsoid

HEO Advanced
Perigee < 2000 km & 

Eccentricity > 0.25
10 days 20 km ellipsoid

MEO Advanced
600 min < Period < 800 min  

Eccentricity < 0.25
10 days 20 km ellipsoid

LEO 4 Advanced
Covariance

1200 km < Perigee ≤ 2000 km 
Eccentricity < 0.25

7 days 0.5 km 2 km 2 km

LEO 3 Advanced
Covariance

750 km < Perigee ≤ 1200 km 
Eccentricity < 0.25

7 days 0.5 km 12 km 10 km

LEO 2 Advanced
Covariance

500 km < Perigee ≤ 750 km 
Eccentricity < 0.25

7 days 0.5 km 28 km 29 km

LEO 1 Advanced
Covariance

Perigee ≤ 500 km 
Eccentricity < 0.25

7 days 2 km 44 km 51 km
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Reporting Criteria
REPORTING CRITERIA

Mode Space-Track Emergency Criteria
Emergency 

Phone Call Criteria

Method CDM CDM, and email
CDM, email, and phone 

call

Deep 

Space (DS) 

(1) TCA ≤ 10 days and 

Overall miss ≤ 10km

(2) Advanced criteria: all results

TCA ≤ 3 days and 

Overall miss ≤ 5km

TCA ≤ 3 days and 

Overall miss ≤ 500 m

Near Earth 

(NE)

(1) TCA ≤ 3 days and 

Overall miss ≤ 1km and 

Pc ≥ e^-4

(2) Advanced criteria: all results

TCA ≤ 3 days and

Overall miss ≤ 1km and

Pc ≥ e^-4

TCA ≤ 3 days and

Overall miss ≤ 1km and

Pc ≥ e^-2
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Conjunction Assessment Messages

Conjunction Data Messages 
(CDM)

• Conjunction data

• Provided for all events within 
CDM criteria

• CCSDS standard

• Posted to Space-Track.org

Close Approach Notification 
(CAN)

• Conjunction warning

• Provided for all events that the 
18 SPCS consider an emergency

• 18 SPCS-specific message

• Emailed to satellite operator
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CDMs Per Day
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Emergency Close Approach Notifications
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O/O-confirmed COLA Maneuvers
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Recent and Future Improvements

• Recent Improvements
– Ephemeris vs ephemeris screenings

– Implementation of Non-Traditional Data Pre-Processor (NDPP)

– Testing O/O-provided spacecraft size for Pc calculation

– O/O-provided maneuver notifications via Space-Track.org

• Future Improvements
– Screen O/O-provided ephemeris through duration

– Report SP vs O/O ephemeris results 

– Operationalize O/O-provided spacecraft size for Pc

*available for O/Os who have a USSTRATCOM SSA Sharing Agreement and approved ODR
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Public Conjunction Notifications

• Entrance Criteria:
– All regimes:

» Time of closest approach (TCA) ≤ 72 hours

» Both objects non-maneuverable

• Or, maneuverability can’t be confirmed

» Both objects ≥ 5m2

• Determined by RCS or known spacecraft size

» High-quality orbit determination (OD)*

– Near Earth (Period ≤ 225 minutes)

» Probability of Collision (Pc) ≥ 10%

– Deep Space (Period > 225 minutes)

» Miss distance ≤ 500 meters

• Public notifications:
– Email to all satellite operators

– Announcement on Space-Track.org



Summary

• 18 SPCS Mission

• Conjunction Assessment Process

• On-Orbit statistics

• Recent and Future Improvements
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Organizational Authority for SSA (con't)

• In 2016, the JSpOC mission is broken up
– Space threat assessment, battle management, and C2 mission

transferred to the National Space Defense Center (NSDC) at Schriever
Air Force Base, Colorado

– SSA mission was transferred back to the 18th Space Control Squadron
(18 SPCS)

• In 2018, the JSpOC will be renamed the Combined Space
Operations Center (CSpOC)
– Integrating of allies and commercial partners
– Refocus on providing space support to theater warfighters
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US Policy on SSA and STM

• US has been holding interagency discussions on SSA policy since
2011
– Began under the Obama Administration as part of the implementation

of the 2010 National Space Policy
– Implementing Directive on Space Traffic Management
– Efforts continued under the Trump Administration
– Expected to announce new policy in SPD-3 on June 18

• Key issues
– Civil agency authority for part of the SSA mission
– Relationship and interactions between civil agencies and DOD
– Protection of sensitive data
– Leveraging commercial and international sources of data
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Thank you

Questions?

bweeden@swfound.org


