BY ORDER OF THE UNITED STATES SPACE FORCE
CHIEF OF SPACE OPERATIONS COMMAND MANUAL 91-710,
VOLUME 7

16 JUNE 2020

Safety

RANGE SAFETY USER
REQUIREMENTS MANUAL VOLUME 7
— GLOSSARY OF REFERENCES,
ABBREVIATIONS AND ACRONYMS,
AND TERMS

COMPLIANCE WITH THIS PUBLICATION IS MANDATORY

ACCESSIBILITY: Publications and forms are available for downloading or ordering on the
e-Publishing website at www.e-Publishing.af.mil.

RELEASABILITY: There are no releasability restrictions on this publication.

OPR: HQ USSF/SEK Certified by: HQ USSF/SEK

(Mr. John G. Orpen)

Supersedes: AFSPCMAN91-710V7, Pages: 59
1 JULY 2004

This manual implements AFI 91-202, The US Air Force Mishap Prevention Program, and is
consistent with the policy of AFPD13-6, Space Policy, AFPD91-1, Nuclear Weapons and
Systems Surety, AFPD99-1, Test and Evaluation, and the Memorandum of Agreement between
the Department of the Air Force and the Federal Aviation Administration on Safety for Space
Transportation and Range Activities. It includes the references used throughout Volumes 1
through 6 of this publication as well as abbreviations, acronyms and terms.

This volume applies to all Range Users conducting or supporting operations on USSF ranges.
Range Users include any individual or organization that conducts or supports any activity on
resources (land, sea, or air) owned or controlled by USSF ranges. This includes such
organizations as the Department of Defense (DoD), United States (US) government agencies,
civilian launch operators, and foreign government agencies and other foreign entities that (1) use
USSF range facilities and test equipment; (2) conduct prelaunch and launch operations, including
payloads to orbital insertion or impact; and/or (3) require on-orbit or other related support.
Commercial users intending to provide launch services from one of the ranges shall have a
license or license application in process from the Department of Transportation's Federal
Aviation Administration (FAA) or have a DoD sponsorship and be accepted by the DoD to use
the Eastern Range (ER) or Western Range (WR). Foreign government organizations or other
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foreign entities shall be sponsored by an appropriate US government organization or be a
customer of a Range User. This volume applies to the Air National Guard. It does not apply to
the Air Force Reserve Command.

Ensure that all records created as a result of processes prescribed in this publication are
maintained in accordance with (IAW) AFI 33-322, Records Management and Information
Governance Program, and disposed of IAW the Air Force Records Information Management
System (AFRIMS) Records Disposition Schedule (RDS). Refer recommended changes and
questions about this publication to the OPR using the AF Form 847, Recommendation for
Change of Publication; route AF Forms 847 from the field through the appropriate functional
chain of command. This publication may be supplemented at any level, but all supplements must
be approved by HQ USSF Directorate of Safety (HQ USSF/SE), the OPR of this publication,
prior to certification and approval. Each Wing may incorporate unique requirements into
documents other than a supplement, such as an operating instruction, which is only required to
be coordinated internally within the local wing/base organization structure and approved at the
local level.

SUMMARY OF CHANGES

This document has been substantially revised and must be completely reviewed.

BRIAN W. KABAT, Colonel, USAF
Director of Safety
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Attachment 1
GLOSSARY OF REFERENCES AND SUPPORTING INFORMATION

References

7 CFR, Agriculture

10 CFR, Energy

10 CFR 20, Standards for Protection Against Radiation
14 CFR, Aeronautics and Space

14 CFR, Chapter 111, Part 400 series, Commercial Space Transportation, Federal Aviation
Administration, Department of Transportation

21 CFR 1040, Performance Standards for Light Emitting Products
29 CFR, Labor

29 CFR 1910, Occupational Safety and Health Standards

29 CFR 1926, Safety and Health Regulations for Construction

30 SWI 15-101, Weather Support, August 18, 2016

30 SWI 91-106, Toxic Hazard Assessments, July 3, 2007

40 CFR, Protection of Environment

40 CFR 68, Chemical Accident Prevention Provisions

40 CFR 68, Subpart G, Risk Management Plan

40 CFR 264.193, Containment and Detection of Releases

40 CFR 280, Technical Standards and Corrective Action Requirements for Owners and
Operators of Underground Storage Tanks

40 CFR 355, Emergency Planning and Notification

42 CFR 84.141, Breathing Gas: Minimum Requirements

42 U.S. Code, Chapter 16, Emergency Planning and Community Right-To-Know
45 SWI 13-201, Eastern Range Airspace, May 28, 2014

45 SWI 15-101, Weather Support, March 29, 2018

49 CFR, Transportation

49 CFR, Volume 8, Chapter X, Parts 1000 through 1199, Surface Transportation Board,
Department of Transportation

51 U.S. Code, Subtitle V, Chapter 509, Commercial Space Launch Activities Aerospace
Structural Metals Handbook

AFETR 127-1, Range Safety
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

AFI1 10-2501, Emergency Management Program, March 10, 2020
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AFI 13-201, Airspace Management, August 21, 2012, Incorporating Change 1, March 1, 2016
AFI 13-602 Volume 1, Ready Spacecrew Program Training, December 17, 2019

AFI 32-1062, Electrical Systems, Power Plants and Generators, January 15, 2015

AFI1 32-1064, Electrical Safe Practices, December 29, 2016

AFI 32-1065, Grounding Systems, June 14, 2017

AFI 32-1068, Heating Systems and Unfired Pressure Vessels, February 8, 2017

AFI 32-2001, Fire and Emergency Services Program, September 28, 2018

AFI 33-322, Records Management and Information Governance Program, March 23, 2020
AFI1 33-360, Publications and Forms Management, December 1, 2015

AFI 48-109, Electromagnetic Field Radiation (EMFR) Occupational and Environmental Health
Program, August 1, 2014

AFI 48-127, Occupational Noise and Hearing Conservation Program, February 26, 2016
AFI 48-139, Laser and Optical Radiation Protection Program, September 30, 2014

AFI 90-821, Hazard Communication (HAZCOM) Program, May 13, 2019

AFI 91-202, The US Air Force Mishap Prevention Program, March 12, 2020

AFI1 91-202, AFSPC Supplement, The US Air Force Mishap Prevention Program, November 18,
2016

AFI 91-204, Safety Investigation and Hazard Reporting, April 27, 2018
AFI 91-204, AFSPC Supplement, Safety Investigations and Reports, December 17, 2018

AFI 91-208, Hazards of Electromagnetic Radiation to Ordnance (HERO) Certification and
Management, October 24, 2019

AFI 91-217, Space Safety and Mishap Prevention Program, April 11, 2014, Incorporating
Change 1, January 25, 2017
Note: Superseded by AFI 91-202.

AFMAN 24-204, Preparing Hazardous Materials for Military Air Shipments, July 13, 2017,
Incorporating Change 1, July 24, 2018

AFMAN 24-306, Operation of Air Force Government Motor Vehicles, December 9, 2016

AFMAN 32-4013, Hazardous Materials Emergency Planning and Response Program
Note: This publication has been rescinded. See AFPAM 10-219 Volume 1.

AFMAN 33-363, Management of Records, March 1, 2008, Incorporating Change 2, June 9, 2016
Note: Superseded by AFI 33-322.

AFMAN 40-201, Radioactive Materials (RAM) Management, March 29, 2019

AFMAN 48-146, Occupational and Environmental Health Program Management, October 15,
2018
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AFMAN 48-155, Occupational and Environmental Health Exposure Controls, October 1, 2008
Note: Superseded by AFMAN 48-146.

AFMAN 91-110, Nuclear Safety Review and Launch Approval for Space or Missile Use of
Radioactive Material and Nuclear Systems, May 22, 2019

AFMAN 91-201, Explosives Safety Standards, March 21, 2017
Note: Superseded by DESR 6055.09 AFMAN 91-201.

AFMAN 91-201, AFSPC Supplement, Explosives Safety Standards, September 13, 2017

AFMAN 91-203, Air Force Occupational Safety, Fire, and Health Standards, December 11,
2018

AFMAN 91-221, Weapons Safety Investigations and Reports, August 21, 2015

AFMAN 91-222, Space Safety Investigations and Reports, June 17, 2019

AFMAN 91-222, AFSPC Supplement, Space Safety Investigations and Reports, July 18, 2018
AFMAN 91-224, Ground Safety Investigations and Reports, March 29, 2019

AFPAM 10-219, Volume 1, Contingency and Disaster Planning, June 9, 2008

AFPD 63-1, Integrated Life Cycle Management, August 7, 2018

AFPD 63-12, Assurance of Occupational Safety, Suitability, and Effectiveness, February 1, 2000
Note: Superseded by AFPD 63-1.

AFPD 91-1, Nuclear Weapons and Systems Surety, October 24, 2019
AFPD 91-2, Safety Programs, September 3, 2019
AFSPCI 91-701, Launch and Range Safety Program Policy and Requirements, February 1, 2019

AIAA S-113A (2016), Criteria for Explosive Systems and Devices on Space and Launch
Vehicles

Air Force Damage Tolerant Design Handbook

Aluminum Design Manual

ANSI C2 (2017), National Electrical Safety Code (NESC)

ANSI C84.1 (2016), Electric Power Systems and Equipment - Voltage Ratings (60 Hz)
ANSI Z49.1 (2012), Safety in Welding, Cutting, and Allied Processes

ANSI Z136.1 (2014), American National Standard for Safe Use of Lasers

ANSI Z136.6 (2015), American National Standard for Safe Use of Lasers Outdoors
ANSI/AIAA S-081B (2018), Space Systems — Composite Overwrapped Pressure Vessels

ANSI/AIAA S-102.2.4 (2015), Capability-Based Product Failure Mode, Effects and Criticality
Analysis (FMECA) Requirements

ANSI/AISC 360 (2016), Specification for Structural Steel Buildings

ANSI/ASSE A10.32 (2012), Personal Fall Protection Used in Construction and Demolition
Operations
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ANSI/ASSE 7117.1 (2016), Safety Requirements for Entering Confined Spaces

ANSI/ASSE Z244.1 (2016), The Control of Hazardous Energy Lockout, Tagout, and Alternative
Methods

ANSI/ASSE 7359, Fall Protection Standards
ANSI/ASSE 7359.1 (2016), The Fall Protection Code
ANSI/CAGI B19.1 (2011), Safety Standard for Compressor Systems

ANSI/ESD S1.1 (2013), ESD Association Standard for the Protection of Electrostatic Discharge
Susceptible Items — Wrist Straps

ANSI/IEEE 141 (1993), IEEE Recommended Practice for Electric Power Distribution for
Industrial Power Plants (Red Book)

ANSI/IEEE 142 (2007), Recommended Practice for Grounding of Industrial and Commercial
Power Systems (Green Book)

ANSI/IEEE 241 (1990), Recommended Practice for Electric Power Systems in Commercial
Building (Gray Book)

ANSI/IEEE C95.1 (2019), IEEE Standard for Safety Levels with Respect to Human Exposure to
Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 GHz

ANSI/ISA 12.12.01 (2015), Nonincendive Electrical Equipment For Use In Class | and Class 11,
Division 2 and Class Ill, Divisions 1 and 2 Hazardous (Classified) Locations

ANSI/ISEA Z87.1 (2015), American National Standard for Occupational and Educational
Personal Eye and Face Protection Devices

ANSI/ISEA Z358.1 (2014), American National Standard for Emergency Eyewash and Shower
Equipment

ANSI/ITSDF B56 Series Standards, Industrial Truck Safety Standards
ANSI/RIA R15.06 (2012), Industrial Robots and Robot Systems — Safety Requirements
ANSI/SAIA A92 Series Standards, Aerial Work Platform Standards

ANSI/TIA 222-H-1 (2019), Structural Standard for Antenna Supporting Structures, Antennas
and Small Wind Turbine Support Structures

API 620, 12" Edition, Addendum 2 (2018), Design and Construction of Large, Welded, Low-
Pressure Storage Tanks

API 579-1/ASME FFS-1 (2016), Fitness-For-Service

ASCE/SEI 7-16, Supplement 1 (2018), Minimum Design Loads and Associated Criteria for
Buildings and Other Structures

ASME A17.1 (2019)/CSA B44 (2019), Safety Code for Elevators and Escalators
ASME A17.2 (2017), Guide for Inspections of Elevators, Escalators, and Moving Walks

ASME B1.1 (2003), Unified Inch Screw Threads, Unified (UN) and Unified National Radius
(UNR) Thread Form
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ASME B16.5 (2017), Pipe Flanges and Flanged Fittings

ASME B16.9 (2018), Factory-Made Wrought Steel Butt Welding Fittings
ASME B16.21 (2016), Nonmetallic Flat Gaskets for Pipe Flanges
ASME B18.2.1 (2012), Square and Hex Bolts and Screws, Inch Series

ASME B19, Safety Standard for Air Compressor Systems
Note: Superseded by ANSI/CAGI B19.1.

ASME B30 Series Standards, Safety Standard for Cableways, Cranes, Derricks, Hoists, Hooks,
Jacks, and Slings

ASME B30.2 (2017), Overhead and Gantry Cranes

ASME B30.4 (2015), Portal and Pedestal Cranes

ASME B30.5 (2018), Mobile and Locomotive Cranes

ASME B30.7 (2016), Winches

ASME B30.9 (2018), Slings

ASME B30.10 (2019), Hooks

ASME B30.20 (2018), Below-the-Hook Lifting Devices

ASME B30.23 (2016), Personnel Lifting Systems

ASME B30.26 (2015), Rigging Hardware

ASME B31.3 (2018), Process Piping

ASME B36.10M (2018), Welded and Seamless Wrought Steel Pipe

ASME B36.19M (2018), Stainless Steel Pipe

ASME B40.100 (2013), Pressure Gauges and Gauge Attachments

ASME Boiler and Pressure Vessel Code, Section V (2019), Nondestructive Examination
ASME Boiler and Pressure Vessel Code, Section V (2019), Article 10, Leak Testing

ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 (2019), Rules for Construction
of Pressure Vessels

ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 (2019), Appendix G,
Suggested Good Practice Regarding Piping Reactions and Design of Supports and Attachments

ASME Boiler and Pressure Vessel Code, Section VIII, Division 2 (2019), Alternative Rules —
rules for Construction of Pressure Vessels

ASME BTH-1 (2017), Design of Below-the-Hook Lifting Devices
ASME PCC-3 (2017), Inspection Planning Using Risk-Based Methods
ASNT SNT-TC-1A (2016), Personnel Qualification and Certification in Nondestructive Testing

ASTM A182/A182M Rev A (2019), Standard Specification for Forged or Rolled Alloy and
Stainless Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature
Service
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ASTM A269/A269M Rev A (2015), Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service

ASTM A312/A312M (2019), Standard Specifications for Seamless, Welded, and Heavily Cold
Worked Austenitic Stainless Steel Pipes

ASTM B575 (2017), Standard Specification for Low-Carbon Nickel-Chromium-Molybdenum,
Low-Carbon Nickel-Chromium-Molybdenum-Copper, Low-Carbon Nickel-Chromium-
Molybdenum-Tantalum, Low-Carbon Nickel-Chromium-Molybdenum-Tungsten, and Low-
Carbon Nickel-Molybdenum-Chromium Alloy Plate, Sheet, and Strip

ASTM E1444/E1444M (2016), Standard Practice for Magnetic Particle Testing

ASTM F51/F51M (2000), Standard Test Method for Sizing and Counting Particulate
Contaminant In and On Clean Room Garments

ASTM MNL 36 (2007), Safe Use of Oxygen and Oxygen Systems: Handbook for Design,
Operation, and Maintenance

AWS D1.1/D1.1M, 24" Edition (2020), Structural Welding Code — Steel
CEP-LPS-GLS, Vandenberg AFB Lightning Protection Guidelines
CGA G-7.1, 7" Edition (2018), Commodity Specification for Air

CMAA 70 (2015), Specification for Top Running Bridge and Gantry Type Multiple Girder
Electric Overhead Traveling Cranes

CMAA 74 (2015), Specifications for Top Running and Under Running Single Girder Electric
Overhead Cranes Utilizing Under Running Trolley Hoist

CMH-17 (2017), Composite Materials Handbook

CPIA 394, Chemical Propulsion Information Agency, Hazards of Chemical Rockets and
Propellants

Deputy Secretary of Defense Policy Memorandum 15-002, “Guidance for the Domestic Use of
Unmanned Aircraft Systems,” February 17, 2005

Note: Superceded by Secretary of Defense Memorandum, “Guidance for the Domestic Use of
Unmanned Aircraft Systems in U.S. National Airspace,” August 18, 2018.

DESR 6055.09, Edition 1, Defense Explosives Safety Regulation, January 13, 2019
DESR 6055.09_ AFMAN 91-201, Explosive Safety Standards, May 28, 2020

DIN 1052, Design of Timber Structures - General Rules and Rules for Buildings
Note: Superceded by DIN EN 1995-1-1, Eurocode 5: Design of Timber Structures — Part 1-1:
General — Common Rules and Rules for Buildings.

DoD 4145.26-M, DoD Contractors’ Safety Manual for Ammunition and Explosives, March 13,
2008, Incorporating Change 2, August 31, 2018

DoDD 3100.10, Space Policy, October 18, 2012, Incorporating Change 1, Effective November 4,
2016

DoDD 3200.11, Major Range and Test Facility Base, December 27, 2007, Incorporating Change
2, October 15, 2018
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DoDD 3230.3, DoD Support for Commercial Space Launch Activities, October 14, 1986,
Incorporating Change 1, March 7, 1988

DoD-E-83578A, General Specification for Explosive Ordnance for Space Vehicles (Metric),
October 15, 1987
Note: Superseded by AIAA S-113A.

DoDI 3200.18, Management and Operation of the Major Range and Test Facility Base
(MRTFB), February 1, 2010, Incorporating Change 2, October 15, 2018

DoDI 4540.01, Use of International Airspace by U.S. Military Aircraft and for Missile and
Projectile Firings, June 2, 2015, Incorporating Change 1, May 22, 2017

EM 385-1-1, US Army Corps of Engineers (2014), Safety — Safety and Health Requirements

ERR 127-1, Range Safety
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

ESMC-TR-88-01 (1987), A Guide for Recertification of Ground Based Pressure Vessels and
Liquid Holding Tanks

ESMCR 127-1, Range Safety
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

EWR 127-1, Range Safety Requirements
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

Executive Order 12856, August 3, 1993, Federal Compliance with Right-to-Know Laws and
Pollution Prevention Requirements

FEMA 74/E-74 (2012), Reducing the Risks of Nonstructural Earthquake Damage - A Practical
Guide

Global Information Grid (GIG) Technical Guidance Federation
International Building Code (IBC) (2018)

ISO/IEC/IEEE 12207 (2017), Systems and Software Engineering — Software Life Cycle
Processes

Joint Services — Software Safety Authorities Software System Safety — Implementation Process
and Tasks Supporting MIL-STD-882E (JS-SSA-IG), Revision B (2018)

Joint Software Systems Safety Engineering Handbook (JSSSEH), Version 1.0 (2010)
JPR 5322.1H, Administrative Change 3 (2018), Contamination Control Requirements Manual

KDP-KSC-P-6001, KSC Materials and Processes Control Program
Note: This publication is no longer active.

KSC-C-123, Revision J (2009), Specification for Surface Cleanliness of Ground Support
Equipment Fluid Systems

KSC-GP-425, Revision G (2015), Fluid Fitting Engineering Standards
KSC-KTI-5210, Revision C (2012), Material Selection List for All Oxygen and Air Services
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KSC-KTI-5211, Material Selection List for Reactive Fluid Service
Note: This publication is no longer active.

KSC-KTI-5212, Revision H, Material Selection List for Plastic Films, Foams, and Adhesive
Tapes

KSC-MMA-1985-79, Revision 6 (2008), Standard Test Method for Evaluating Triboelectric
Charge Generation and Decay

KSC-MTB-175-88 (1994), Procedure for Casual Exposure of Materials to Hypergolic Fluids

KSC-SPEC-Z-0007, Revision E (1994), Specification for Tubing, Steel, Corrosion Resistant,
Types 304, 316, Seamless, Annealed

KSC-SPEC-Z-0008, Revision D (2019), Specification for Fabrication and Installation of Flared
Tube Assemblies and Installation of Fittings and Fitting Assemblies

KSC-STD-E-0012, Revision F (2013), Standard for Facility Grounding and Lightning
Protection

KSC-STD-Z-0006, Revision B (1995), Standard for Design of Hypergolic Propellants Ground
Support Equipment

Memorandum of Agreement between the Department of the Air Force and the Federal Aviation
Administration on Safety for Space Transportation and Range Activities, September 2014

Memorandum of Understanding between Air Force Space Command and Federal Aviation
Administration Office of the Associate Administrator for Commercial Space Transportation For
Resolving Requests for Relief from Common Launch Safety Requirements, November 2011

Memorandum of Understanding between the National Transportation Safety Board, Department
of the Air Force, and the Federal Aviation Administration Regarding Space Launch Accidents,
September 2004

Metallic Materials Properties Development and Standardization (MMPDS) Handbook, 14%"
Edition (2019)

MIL-C-43122G, Cloth, Sateen, Cotton, Flame Retardant Treated, September 16, 1988

MIL-HDBK-419A, Grounding, Bonding, and Shielding for Electronic Equipments and
Facilities, December 29, 1987

MIL-HDBK-454B, General Guidelines for Electronic Equipment, April 15, 2007
MIL-HDBK-729, Corrosion and Corrosion Prevention Metals, November 21, 1983
MIL-PRF-25567E, Leak Detection Compound, Oxygen Systems, November 17, 1998
MIL-STD-101C, Color Code for Pipelines and for Compressed Gas Cylinders, August 26, 2014

MIL-STD-461G, Requirements for the Control of Electromagnetic Interference Characteristics
of Subsystems and Equipment, December 11, 2015

MIL-STD-464C, Electromagnetic Environmental Effects Requirements for Systems, December
1, 2010

MIL-STD-810H, Environmental Engineering Considerations and Laboratory Tests, January 31,
2019
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MIL-STD-882E, System Safety, May 11, 2012
MIL-STD-1316F, Safety Criteria for Fuze Design, August 18, 2017
MIL-STD-1472G, Change 1, Human Engineering, January 17, 2019

MIL-STD-1629A, Change 2, Procedures for Performing a Failure Mode, Effects and Criticality
Analysis, November 28, 1984
Note: This publication has been rescinded.

MIL-STD-3007G, Unified Facilities Criteria, Facilities Criteria and Unified Facilities Guide
Specifications, November 1, 2019

MS33584, Tubing End, Standard Dimensions for Flared
Note: Superseded by SAE AS4330A.

MSFC-DWG-20M02540, Assessment of Flexible Lines and Flow-Induced Vibrations
Note: This publication is no longer active.

MSFC-HDBK-527, Revision F (1988), Materials Selection List for Space Hardware Systems,
Note: This publication is no longer active.

MSFC-STD-1249 (1985), Standard NDE Guidelines and Requirements for Fracture Control
Program
Note: Superseded by NASA-STD-5009.

MSFC-STD-3029A (2005), Guidelines for the Selection of Metallic Materials for Stress
Corrosion Cracking Resistance in Sodium Chloride Environments

MSS-SP-6 (2017), Standard Finishes for Contact Faces of Pipe Flanges and Connecting-End
Flanges of Valves and Fittings

NACE SP0285-2011, External Corrosion Control of Underground Storage Tank Systems by
Cathodic Protection

NASA 1740.9, Safety Standards for Lifting Devices and Equipment
Note: Superseded by NASA-STD-8719.9.

NASA-STD-4010 (2017), NASA Standard for Lightning Launch Commit Criteria for Space
Flight

NASA-STD-5008B, with Change 1 (2016), Protective Coating of Carbon Steel, Stainless Steel,
and Aluminum on Launch Structures, Facilities, and Ground Support Equipment

NASA-STD-5009B (2019), Nondestructive Evaluation Requirements for Fracture-Critical
Metallic Components.

NASA-STD-6001B, with Change 2 (2016), Flammability, Offgassing, and Compatibility
Requirements and Test Procedures

NASA-STD-8719.9B (2018), Lifting Standard

NASA-STD-8719.17C (2017), NASA Requirements for Ground-Based Pressure Vessels and
Pressurized Systems (PVS)

National Security Presidential Memorandum — 20 (NSPM-20), Launch of Spacecraft Containing
Space Nuclear Systems, August 20, 2019
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NATO AOP-7, Edition 2 (2003), Manual of Data Requirements and Tests for the Qualification
of Explosive Materials for Military Use

NAVFAC P-306, Testing and Licensing of Weight Handling and Construction Equipment
Operators
Note: Superseded by NAVFAC P-307.

NAVFAC P-307, Weight Handling Program Management, June 2016

NAVSEA Ordnance Pamphlet (OP 5), Volume 1, Revision 7, Change 15, Ammunition and
Explosives Ashore: Safety Regulations for Handling, Storing, Production, Renovation and
Shipping, March 25, 2020

NBBI NB 23 (National Board Inspection Code (NBIC)) (2019), Part 2, Inspections

NEPA, National Environmental Policy Act of 1969, 42 U.S.C. 84321 et seq. (1969)

NFPA 15 (2017), Standard for Water Spray Fixed Systems for Fire Protection

NFPA 30 (2018), Flammable and Combustible Liquids Code

NFPA 70 (2020), National Electrical Code (NEC)

NFPA 70E (2018), Standard for Electrical Safety in the Workplace

NFPA 77 (2019), Recommended Practice on Static Electricity

NFPA 101 (2018), Life Safety Code

NFPA 110 (2019), Standard for Emergency and Standby Power Systems

NFPA 496 (2017), Standard for Purged and Pressurized Enclosures for Electrical Equipment

NFPA 497 (2017), Recommended Practice for the Classification of Flammable Liquids, Gases,
or Vapors and Hazardous (Classified) Locations for Electrical Installations in Chemical Process
Areas

NFPA 505 (2018), Fire Safety Standard for Powered Industrial Trucks Including Type
Designations, Areas of Use, Conversions, Maintenance, and Operations

NFPA 780 (2020), Standard for the Installation of Lightning Protection Systems

NHB 8060.1B, Flammability, Odor, and Offgassing Requirements and Test Procedures for
Materials in Environments that Support Combustion
Note: Superseded by NASA-STD-6001B.

Presidential Directive/National Security Council 25, Scientific or Technological Experiments
with possible Large-Scale Adverse Environmental Effects and Launch of Nuclear Systems into
Space

Note: Superseded by NSPM-20.

RCC 262-14 (2014), C(G)-Band and X(I)-Band Noncoherent Radar Transponder Performance
Specification Standard

RCC 319-19 (2019), Flight Termination Systems Commonality Standard
RCC 321-17 (2017), Common Risk Criteria Standards for National Test Ranges
RCC 323-18 (2018), Range Safety Criteria for Unmanned Air Vehicles
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RCC 324-11 (2011), Global Positioning and Inertial Measurements Range Safety Tracking
Systems Commonality Standard

RCC 555-19 (2019), User Guide for Unmanned Aircraft System (UAS) Operations on the
National Ranges

RTCA DO-311A (2017), Minimum Operational Performance Standards for Rechargeable
Lithium Batteries and Battery Systems

SAE AS4330A (2014), Tubing Flared, Standard Dimensions For, Design Standard
SMC-S-012 (2015), Software Development
SMC-S-016 (2014), Test Requirements for Launch, Upper Stage, and Space Vehicles

Stoll, A.M. and Chianta, M.A., “Method and Rating Systems for Evaluation of Thermal
Protection,” Aerospace Medicine, Volume 40, Number 11, November 1969, pp. 1232-1238
Note: For more current guidance, see AFI 48-151, Thermal Injury Prevention Program, April 7,
2016.

Structural Engineers Association of California (SEAOC), SEAOC Blue Book: Seismic Design
Recommendations 2019, 9™ Edition

T.0. 00-25-203, Change 2, Contamination Control of Aerospace Facilities, U.S. Air Force, July
4, 2016

T.0. 00-25-223, Integrated Pressure Systems and Components (Portable and Installed), with
Change 1, August 26, 2017

T.0. 11A-1-47/NAVSEAINST 8020.8C/TB 700-2, Department of Defense Ammunition and
Explosives Hazard Classification Procedures

T.0. 31Z-10-4, Electromagnetic Radiation Hazards, February 1, 2005

T.O. 42C-1-11, Cleaning and Inspection Procedures for Ballistic Missile Systems, September 25,
1980
Note: This technical order has been cancelled, with no replacement.

The Standards of the Hydraulic Institute
UFC 1-200-01, DoD Building Code, October 8, 2019
UFC 3-301-01, Structural Engineering, October 1, 2019

UFC 3-310-04, Seismic Design of Buildings
Note: Superseded by UFC 3-301-01.

UFC 3-340-02, Structures to Resist the Effects of Accidental Explosions, with Change 2,
September 1, 2014

UFC 3-520-01, Interior Electrical Systems, with Change 1, March 20, 2019

UFC 3-600-01, Fire Protection Engineering for Facilities, with Change 4, February 7, 2020
UL 558-2017, Standard for Safety, Industrial Trucks, Internal Combustion Engine-Powered
UL 583-2018, Standard for Safety, Electric-Battery-Powered Industrial Trucks
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UL 913-2019, Standard for Safety, Intrinsically Safe Apparatus and Associated Apparatus for
Use in Class I, Il, and 111, Division 1, Hazardous Areas

WRR 127-1. Range Safety Requirements
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

WSMCR 127-1, Range Safety
Note: Superseded by AFSPCMAN/SPFCMAN 91-710.

Zick, L.P., “Stresses in Large Horizontal Cylindrical Pressure Vessels on Two Saddle Supports”,
The Welding Journal Research Supplement (1951), Volume 2 of Pressure Vessel and Piping:
Design and Analysis, A Decade of Progress (1972)

Abbreviations and Acronyms

[T]—tailored

A-50—Aerozine 50

ACI—American Concrete Institute

ACO—Aeronautical Control Officer (now called Aerospace Surveillance Officer, ASO)
AF—AIir Force

AFETR—AIr Force Eastern Test Range

AFGSC—Air Force Global Strike Command

AFI—Air Force Instruction

AFMAN—AIr Force Manual

AFPD—AIr Force Policy Directive

AFRC—A.Ir Force Reserve Command

AFRIMS—AIir Force Records Information Management System

AFSPC—AIr Force Space Command (redesignated as United States Space Force)
AFSPC/SE—AIir Force Space Command, Directorate of Safety

AFSPC/SEK—AIr Force Space Command, Space Safety Division

AFSPCI—Air Force Space Command Instruction

AFSPCMAN—AIr Force Space Command Manual

AFSS—autonomous flight safety system

AGE—aerospace ground equipment

AHJ—authority having jurisdiction

AHU—air handling unit

AIAA—American Institute of Aeronautics and Astronautics

AlS—Abbreviated Injury Scale

AISC—American Institute of Steel Construction
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AN—Army-Navy

ANG—AIr National Guard

ANSI—American National Standards Institute
AOR—area of responsibility

APl—American Petroleum Institute
ARAR—Accident Risk Assessment Report
ASCE—American Society of Civil Engineers
ASCIlI—American Standard Code for Information Interchange
ASME—American Society of Mechanical Engineers
ASNT—American Society for Nondestructive Testing
ASO—Aerospace Surveillance Officer
ASSE—American Society of Safety Engineers
ASTM—American Society for Testing and Materials
ASW-—Astrodynamic Support Workstation
ATP—acceptance test procedure

AWS—American Welding Society

BDA—Dblast danger area

BSR—Board of Standards Review
BTHLD—below-the-hook-lifting-device
CAL-OSHA—<California Occupational Safety and Health Administration
CC—Commander

CCAFS—Cape Canaveral Air Force Station
Cq—drag coefficient

CD—compact disc

CDITS—command destruct independent test set
cDR—concept design review

CDR—critical design review

CDS—command destruct system

CEP—circular error probability

CES—<Civil Engineer Squadron

CFR—Code of Federal Regulations
CGA—Compressed Gas Association

15
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Ci——coefficient of lift

CMAA—Crane Manufacturers Association of America
CMH—Composite Materials Handbook
CMOC—Cheyenne Mountain Operations Center
CN—change notice

COLA—collision avoidance

COMBO—Computation of Miss Between Orbits
COPV—composite overwrapped pressure vessel
COTS—commercial-off-the-shelf

CPI1A—Chemical Propulsion Information Agency
CPU—central processing unit

CRF—change request form

CRTF—Common Real-Time Debris Footprint
CSA—Canadian Standards Association
CSOSA—Commercial Space Operations Support Agreement
CSP—-certified safety professional

CV—Vice Commander

CVFA—continuous variable flight azimuth
DAIP—Danger Area Information Plan

dB—decibel

DC—direct current

DDESB—Department of Defense Explosive Safety Board
deg—degrees

DEP—Directed Energy Plan

DESR—Defense Explosives Safety Regulation
DFO—distant focusing overpressure

DIN—Deutches Institut fur Normung
DoD—Department of Defense

DoDD—Department of Defense Directive
DoDI—Department of Defense Instruction
DolL—day-of-launch

DOORS—Dynamic Object Oriented Requirements System
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DOT—Department of Transportation
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DOT/FAA/AR—Department of Transportation, Federal Aviation Administration, Office of

Aviation Research

DPF—diesel particulate filter

DRP—Debris Recovery Plan

EBW-—exploding bridgewire

Ec—expectation of casualty

ECEF—Earth-Centered Earth-Fixed
ECF—Earth-Centered Fixed

ECP—Engineering Change Proposal
ECR—Earth-Centered Rotating

EEAP—emergency evacuation assembly point
EED—electroexplosive device

EEP—emergency evacuation plan
EEPROM—electrically erasable programmable read-only memory
EFG—Earth-fixed Greenwich

EFIl—exploding foil initiator

EGSE—electronic ground support equipment
ELS—equivalent level of safety

ELV—expendable launch vehicle

EM—Engineering Manual

EMC—electromagnetic compatibility
EMFR—electromagnetic field radiation; electromagnetic frequency radiation
EMI—electromagnetic interference

EOD—explosive ordnance disposal
EPA—Environmental Protection Agency
EPC—emergency power cutoff

EPROM-—erasable programmable read-only memory
ER—Eastern Range

ERP—emergency response plan

ERR—Eastern Range Regulation

ESAD—-electronic safe and arm device
ESAD-FU—electronic safe and arm device firing unit
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ESD—electrostatic discharge

ESMC—Eastern Space and Missile Center
ESMCR—Eastern Space and Missile Center Regulation
ESP—EXxplosives Site Plan

EWR—Eastern and Western Range

F&ES—Fire and Emergency Services
FAA—Federal Aviation Administration
FAA/AST—Federal Aviation Administration, Office of Commercial Space
FCA—flight caution area

FDE—Force Development Evaluation
FEMA—Federal Emergency Management Agency
FEOP—facility emergency operating plan
FES—fire emergency services

FFDP—Final Flight Data Package

FFPA—final flight plan approval

FHA—flight hazard area

FM—Factory Mutual Engineering Corporation
FMECA—failure modes, effects, and criticality analysis
FPA—flight plan approval

FPE—Fire Protection Engineer

FSDP—Facility Safety Data Package
FSPO—FIlight Safety Project Officer
FSPOC—Flight Safety Project Officer Console
FSS—flight safety system

ft—foot, feet

ft>—square foot

ft—Ib—foot pound

ft—Ibr—foot pounds force

FTR—flight termination receiver

FTS—flight termination system

FTSR—FIlight Termination System Report
FTU—flight termination unit
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GH2—gaseous hydrogen

GHe—gaseous helium

GHz—gigahertz

GIG—Global Information Grid

GN2—gaseous nitrogen

GOP—Ground Operations Plan
GOTS—government-off-the-shelf

GP—general perturbations

GPS—Global Positioning System
GPSV—Guidance and Performance State Vector
GSE—ground support equipment
HAZCOM-—Hazard Communication
HAZMAT—hazardous materials
HDBK-—handbook

HERO—Hazards of Electromagnetic Radiation to Ordnance
HMI—Hoist Manufacturing Institute
HOS—Hazardous Operations Support
HPWT—high performance work team
HQ—Headquarters

HST—Hoist

HVDS—hypergolic vapor detection system
I/O—input/output

I AW—in accordance with

IBC—International Building Code
ICBM—intercontinental ballistic missile
IEEE—Institute of Electrical and Electronics Engineers
IEMP—Installation Emergency Management Plan

IERS—International Earth Rotation and References Systems Service

I IP—instantaneous impact point
ILL—impact limit line
ILSO—Installation Laser Safety Officer
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INSRP—Interagency Nuclear Safety Review Panel (redesignated as Interagency Nuclear Safety

Review Board)
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IR—infrared

IRSO—Installation Radiation Safety Officer
ISA—International Society of Automation
ISEA—International Safety Equipment Association
ISI—in-service inspection

ISP—Intended Support Plan

ITSDF—Industrial Truck Standards Development Foundation
IVV&V—independent verification and validation

JP—jet propellant

JPR—Johnson Space Center (JSC) Procedural Requirements
JSSSEH—Joint Software Systems Safety Engineering Handbook
KDP—Kennedy Documented Procedure

KE—Kinetic energy

kHz—kilohertz

Ki—stress intensity

Kic—plane-strain fracture toughness

Kie—surface-crack tension specimen fracture toughness
Kiscc—stress-corrosion cracking threshold

km—Kilometer

km/s—kilometers/second

Kmax—maximum stress intensity factor

KSC—Kennedy Space Center

KTI—Kennedy Space Center (KSC) Technical Instruction
LAP—Lightning Advisory Panel

Ib/ft>—pounds per square foot

LBB—Ileak before burst

LCC—Ilaunch commit criteria

LCOLA—Iaunch collision avoidance

LCOSPP—Ilaunch complex operations safety program plan
LDA—Launch Decision Authority

LEL—Iower explosive limit

LEOC—Launch Emergency Operations Center
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LH2—Iiquid hydrogen

LHe—Iliquid helium

LI1D—load indicating device; laser-initiated device
L10O—Ilaser initiated ordnance

LN2—Iliquid nitrogen

LNG—Iliquefied natural gas

LO2—Iiquid oxygen

LOR—Ilevel of rigor

LOX—Iiquid oxygen

LPS—Lightning Protection System
LRR—Launch Readiness Review
LSRRR—Launch Site Requirements Relief Request
LST——Launch Support Team

LWT—Launch Weather Team
MAJCOM—Major Command

MAPTIS—Material and Process Technical Information System

MAWP—maximum allowable working pressure
MBOD—Metric Body Axis Data
MCOV—Metric Covariance

MDA—Miissile Defense Agency
MDG—Medical Group

MDL—Mission Data Load

MDMT—minimum design metal temperature
MEOP—maximum expected operating pressure
MFCO—Mission Flight Control Officer
MHE—material handling equipment
MHz—mega Hertz

MIL-HDBK-—military handbook
MIL-PRF—military performance specification
MIL-SPEC—military specification
MIL-STD—military standard

min—minutes
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mm—millimeter

MMH-—monomethylhydrazine

MMPDS—Metallic Materials Properties Development and Standardization
MOA—memorandum of agreement

MOP—maximum operating pressure

MOU-—memorandum of understanding

MPE—maximum predicted environment; maximum permissible exposure
MRTFB—Major Range and Test Facility Base

MS—Microsoft ®; military standard

MSFC—Marshall Space Flight Center

MSG—Miission Support Group

MSP—Muission Support Position

MSPSP—Missile System Prelaunch Safety Package
MSS-SP—Manufacturers Standardization Society — Standard Practice
MST—mobile service tower

MT—metric tracking

N/A—not applicable

N2Hs+—hydrazine

N20Os—nitrogen tetroxide

NACE—National Association of Corrosion Engineers
NASA—National Aeronautics and Space Administration
NAVFAC—Naval Facilities Engineering Command

NBBI—National Board of Boiler and Pressure Vessel Inspectors
NBIC—National Board of Boiler and Pressure Vessel Inspectors (NBBI) Inspection Code
NDE—non-destructive examination

NEC—National Electrical Code

NEMA—National Electrical Manufacturer’s Association
NEPA—National Environmental Policy Act

NFPA—National Fire Protection Association

nm—nautical miles

NOP—neighboring operations personnel

NOTAM—Notice to Airmen
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NOTMAR—Notice to Mariners

NOTU—Naval Ordnance Test Unit
NPT—National Pipe Thread

NRC—Nuclear Regulatory Commission
NRTL—Nationally Recognized Testing Laboratory
NSC—National Security Council

NTM—Notice to Mariners

NTSB—National Transportation and Safety Board
O&M-—operating and maintenance
O&SHA—operating and support hazard analysis
OCR—office of corollary responsibility
OD—operations directive

OEEL—occupational and environmental exposure limit
OG—Operations Group

OPR—office of primary responsibility

Ops Sup—operations supplement
OR—Operations Requirements
OSC—Operations Safety Console
OSHA—Occupational Safety and Health Administration
OSP—operations safety plan

OSS—Operational Support Squadron
OST—Operations Safety Technician
OSTP—Office of Science Technology Policy
PA—public address

PAFB—Patrick Air Force Base

Pc—individual probability of casualty
PCC—Post Construction Committee
PD—Presidential Directive

PDR—preliminary design review
PE—professional engineer

PEL—permissible exposure level
PFDP—Preliminary Flight Data Package
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PFPA—preliminary flight plan approval
pH—power of hydrogen
PHA—ypreliminary hazard analysis
PHE—propellant handlers ensemble
PHL—preliminary hazard list
Pl—program introduction
PLC—programmable logic controller
PM—program manager

POC—ypoint of contact; probability of collision
POST—power-on-self-test
pp—present position

PPE—personnel protective equipment
PRD—program requirements document
PSC—pad safety console

psf—pounds per square foot
psi—pounds per square inch
psia—pounds per square inch absolute
psig—pounds per square inch gauge
PSM—process safety management
PSO—Pad Safety Officer
PSP—program support plan
PSR—Pre-Ship Review
PTFE—rpoly-tetrafluoroethylene

PTR—program trouble report; public traffic route

QE—quadrant elevation
QTP—qualification test procedure
R/R—removed and replaced
R/V—reentry vehicle
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RADSAFCOM—Radiation Safety Committee (Western Range)

RAM—Radioactive Materials
RASCAD—Range Safety Control and Display
RCC—Range Commanders Council
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RCO—Range Control Officer

RDS—Records Disposition Schedule
RF—radio frequency

RIA—Robotic Industries Association
RID—review item discrepancy

RIPP—range instantaneous impact point/prediction
RLV—reusable launch vehicle

RMP—risk management plan

ROPS—Range Operations Squadron
RP—rocket propellant

RP-1—rocket propellant-1

RPIE—real property installed equipment
RPV—remotely piloted vehicle

RRAT—Range Risk Assessment Tool
RRR—Reentry Readiness Review
RSD—Range Safety display

RSOR—Range Safety Operations Requirements
RT—radiographic testing

RTS—range tracking system

RV—reentry vehicle

S&A—safe and arm

SAE—Saociety of Automotive Engineers
SAIA—Scaffold and Access Industry Association
SAR—safety assessment report

SAS—Safety Analysis Summary

SCA—Safety Control Authority

SCAPE—self-contained atmospheric protective ensemble

SCC—software control category
SCCB—Software Configuration Control Board
SCF—software critical function
SCN—specification change notice
SCO—-Surveillance Control Officer
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SDS—safety data sheet
SEAOC—Structural Engineers Association of California
SECDEF—Secretary of Defense
SEE—single event effect

SEIl—Structural Engineering Institute
SEU—single event upset

SEW—Weapons Safety Office
SFP—single failure point

SHA—system hazard analysis
SLBM-—submarine-launched ballistic missile
SMC—Space and Missile Systems Center
SPFCMAN-—United States Space Force Manual
SPCS—Space Control Squadron
SPO—System Program/Project Office
SPR—software problem report
SRM—solid rocket motor

SRMU—solid rocket motor upgrade
SRR—System Requirements Review
SSHA—subsystem hazard analysis
SSPP—System Safety Program Plan
SSSF—safety-significant software function
STD—Standard

STR—software trouble report
SVFA—step-wise variable flight azimuth
SW-—Space Wing

SW/CC—Space Wing, Commander
SW/SE—Space Wing, Safety Office
SW/XP—Space Wing, Programs and Plans
SwCl—software criticality index
SWI—Space Wing instruction
T.O.—technical order

TDR—true of date rotating
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TDTS—telemetry data transmitting system
THC—toxic hazard corridor
TIA—Telecommunications Industry Association
TIM—technical interchange meeting
TMIG—telemetered inertial guidance
TNT—trinitrotoluene

TR—technical report

UAS—unmanned aerial system
UAV—unmanned air vehicle
UDMH-—unsymmetrical dimethylhydrazine
UDS—Universal Documentation System
UFC—Unified Facilities Criteria
UL—Underwriters Laboratories

UN—United Nations; Unified

UNR—Unified National Radius

US—United States

USAF—United States Air Force

USC—United States Code

USCG—United States Coast Guard
USSF—United States Space Force
USSPACECOM—United States Space Command
USSTRATCOM—United States Strategic Command
UT—ultrasonic test

UT1-UTC—Universal Time-Coordinated Universal Time
UV—ultraviolet

VAFB—Vandenberg Air Force Base
VFA—variable flight azimuth

W—weight

Wo—weight before ablation

WR—Western Range

WRR—Western Range Regulation
WS—Weather Squadron
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WSMCR—Western Space and Missile Center Regulation

Terms

“A” Basis Allowables—the minimum mechanical strength values guaranteed by the material
producers or suppliers such that at least 99% of the material they produce or supply will meet or
exceed the specified values with a 95% confidence level.

“B” Basis Allowables—the mechanical strength values specified by material producers and
suppliers such that at least 90% of the materials they produce or supply will meet or exceed the
specified values with a 95% confidence level.

abort—an action used to cut short or break-off an action, procedures or operation, in order to
preserve the mission for a future attempt. Aborts can fall into two categories: (1) Contingency
abort: re-direction of vehicle flight during ascent or descent in a manner that does not jeopardize
public health and safety and the safety of property, in accordance with mission rules and
procedures. Contingency abort includes landing at an alternative location that has been
designated as a contingency abort location in advance of vehicle flight. (2) Emergency abort: re-
direction of vehicle flight during ascent or descent in a manner that minimizes risk to public
health and safety and the safety of property. Emergency abort involves failure of a vehicle,
safety-critical system, or flight safety system such that contingency abort is not possible.

acceptable hazard—determination of the acceptability of any hazard imposed by a launch
vehicle/missile or orbital vehicle launched from or 