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Preface
Purpose
This directive defines the NASA Payload Safety Program. 
The purpose of the NASA Payload Safety Program is to safeguard people and assets (including flight hardware and facilities) from hazards associated with NASA payloads (including those at facilities not controlled by NASA) during testing, processing, integration to the launch vehicle components, launch (up to payload separation from the launch vehicle) and planned recovery of payload and samples.
Additional requirements for restricted sample return are in NPR 8020.12, Planetary Protection Provisions for Robotic Extraterrestrial Missions. 
Hazardous operations at NASA centers and facilities are governed by center-level policy, programs, and procedures and NPR 8715.1, NASA Occupational Safety and Health Programs.
Applicability

This directive is applicable to NASA Headquarters and NASA Centers, including Component Facilities, and Technical and Service Support Centers. This language applies to Jet Propulsion Laboratory (JPL) (a Federally-Funded Research and Development Center), other contractors, recipients of grants, cooperative agreements, and other agreements only to the extent specified or referenced in the applicable contracts, grants, or agreements.
This NPR is applicable to NASA projects involving design, fabrication, testing, integration, processing, launch, and recovery of payloads and the design of ground support equipment (GSE) used to support payload-related operations during prelaunch operations and during recovery.
In this directive, all mandatory actions (i.e., requirements) are denoted by statements containing the term “shall.” The terms: “may” denotes a discretionary privilege or permission, “can” denotes statements of possibility or capability, “should” denotes a good practice and is recommended, but not required, “will” denotes expected outcome, and “are/is” denotes descriptive material.
In this directive, all document citations are assumed to be the latest version unless otherwise noted. 
In this directive, “payload” refers to the project payload, associated GSE, auxiliary payload, and payload provided upper stages. 
In this directive, “Center Director” refers to the Center Directors, and to the directors of Component Facilities and Technical and Service Support Centers.
Authority

The National Aeronautics and Space Act, 51 U.S.C. § 20113.
NPR 8700.1, NASA Policy for Safety and Mission Success.
Applicable Documents and Forms

NPR 8715.3, NASA General Safety Program Requirements.
NASA-STD-8719.24, NASA Expendable Launch Vehicle Payload Safety Requirements.
NASA-STD-8719.24, Annex To NASA-STD-8719.24 NASA Expendable Launch Vehicle Payload Safety Requirements: Requirements Table.
NF 1825, NASA Payload Safety Hazard Report.

NF 1851, Certificate of Payload Safety Compliance.

Measurement/Verification

Compliance with the requirements contained in this directive is continuously monitored by the Centers and by the Safety and Mission Assurance (SMA) Technical Authority. Compliance may also be verified as part of selected life cycle reviews and by assessments, reviews, and audits of the requirements and processes defined within this directive.
Cancellation
NPR 8715.7A, Expendable Launch Vehicle (ELV) Payload Safety Program, dated February 24, 2014. 
Chapter 1. Overview
Chapter 2. Introduction

Chapter 3. NASA payloads often incorporate hazards which can pose significant risk to life and property. NASA payload missions require the coordination of efforts among a diverse group of participants who have varying responsibilities and authorities. These missions can present unique challenges to the payload safety assurance process, which often involves numerous organizations internal and external to the Agency. The Office of Safety and Mission Assurance (OSMA) has established the NASA Payload Safety Program to assist payload projects in achieving safe design objectives, obtaining the necessary safety approvals, and assuring that the objectives are satisfied for all payload missions. 
Chapter 4. The key technical objectives for the NASA Payload Safety Program are:

a. Contain or mitigate the risk to the public, NASA workforce, and any property requiring protection from hazards associated with payload design, fabrication, testing, integration, processing, launch, and recovery.
b. Ensure risk acceptance decisions are made that integrate concerns for all identified hazards for the payload and ensure Agency risk criteria are satisfied.
Chapter 5. Roles and Responsibilities

Chapter 5. Chief, Safety and Mission Assurance
Chapter 6. The Chief, SMA, as stated in NPD 1000.3, The NASA Organization is responsible for advising the Administrator and other senior officials on matters related to risk, safety, and mission success. As part of this responsibility, the Chief, SMA:

c. Establishes policy direction, requirements, and guidelines for protecting the public, NASA workforce, and property during payload operations.

d. Reviews, monitors, and periodically reports to the Agency on compliance with payload safety requirements by NASA Centers and Mission Directorates and associated programs and projects. 

Chapter 7. The Chief, SMA, established the NASA Payload Safety Program to support the above responsibilities and designates the NASA Payload Safety Manager (PSM) to oversee the program to: 

e. Promote the consistent implementation of the policy, requirements of this NPR, and technical standards throughout the Agency.

f. Provide consistent applicability and interpretation of payload safety requirements and guidance on the implementation of those requirements.

Chapter 8. Center Director

Chapter 9. The Center Director is responsible for:
g. Maintaining and implementing documented payload safety processes and standards in accordance with this NPR to ensure that the risks to the public, NASA workforce, and property are mitigated to an acceptable level.

h. Designating an Agency Team member to support the NASA Payload Safety Manager.
Chapter 10. Establishing alternative payload safety processes and standards that meet the technical objectives of this NPR for specific programs or projects as needed, see section 3.3.2.
Chapter 11. Mission Directorate Associate Administrator (for the payload)
Chapter 12. The MDAA for the payload sponsoring or operating the mission is responsible for:

i. Their program and project compliance with Agency and Center payload safety requirements.

j. Ensuring all payloads comply with Agency, Center, and Mission Directorate requirements.

k. Ensuring funding and other resources needed to meet the requirements of this NPR are available regardless of the launch vehicle provider or launch vehicle procurement method.
Chapter 13. Payload Project Manager

Chapter 14. The Payload Project Manager is ultimately responsible for safety from hazards associated with the project payload.

Chapter 15. The Payload Project Manager may tailor safety review and approval processes as defined in Chapter 3 of this NPR.
Chapter 16. The Payload Project Manager is responsible for:

l. Ensuring payload hazards are reviewed, payloads meet applicable safety standards, and associated risks are accepted.
m. Ensuring information regarding the payload hazards is shared with all stakeholders.
n. Ensuring that contracts, grants, and agreements include applicable payload safety standards.
o. Designating a Payload Project System Safety Engineer to help accomplish the above responsibilities.
p. Developing payload safety processes and standards. 

Chapter 17. Following the payload safety processes and standards as defined in Chapter 3 (including any project specific tailoring) or following alternative payload safety processes and standards established by a Center for specific programs or projects as applicable. 
Chapter 18. Tailoring payload safety processes and standards or follow alternative payload safety processes and standards established by a Center as defined in Chapter 3.
Chapter 19. Payload Safety Process
Chapter 20. The Payload Safety Review and Approval Process 
Chapter 21. The Payload Safety Review and Approval Process described in this chapter consists of five key steps or milestones, and has been developed as an aspect of the NASA Payload Safety Program. The Payload Safety Review and Approval Process is designed to work alongside the project milestones, and Key Decision Points for projects, reference NPR 7120.5, NASA Space Flight Program and Project Management. With all NASA payloads across the entire Agency working off the same process (tailored to their circumstances), the NASA Payload Safety Manager and Agency Team are able to ensure consistent implementation and applicability of requirements that ensure payload safety. 
Chapter 22. Establishing the Payload Safety Working Group

Chapter 23. Each NASA payload mission is unique, involving different combinations of organizations, both internal and external to NASA, including payload organizations, payload contractors, launch service providers, payload processing sites, launch sites, and regulators. A key aspect of the payload safety review process is the establishment by the payload project of a Payload Safety Working Group (PSWG) specific to the project. The PSWG is not an Agency-level working group. It is a project level working group that acts as an advisory group which is established by, directed by, and reports to the Payload Project Manager. The role of the PSWG is to coordinate across the multiple stakeholder organizations, advise the Payload Project Manager, and advise their respective organizations on strategies for early hazard abatement, mitigation, or resolution. The PSWG includes system safety engineers from the various organizations that support the project. The PSWG helps the payload project ensure that it complies with applicable safety requirements, and that the safety risks are identified, understood, and adequately controlled. The PSWG is not an independent Technical Authority. The group is typically assembled prior to launch vehicle selection and is in place up to commencement of Safety Review III.   
Chapter 24. The Payload Project Manager shall: 
q. Establish a PSWG with concurrence from the appropriate SMA Technical Authority(s) (SMA TA) and identify one of the members as the PSWG Chairperson. For projects using Launch Service Program (LSP), the NASA LSP Safety and Mission Assurance Launch Services Division System Safety Engineer typically serves as the PSWG Chairperson.
r. Ensure the PSWG has the following technical representations:

(1) PSWG Chairperson.
(2) Payload Project System Safety Engineer. 

(3) Launch site range safety organization representative.

(4) Launch service provider safety representative. 

Chapter 24. The PSWG may start without the launch service provider safety representative, if a launch vehicle for the payload is not known or selected.

(5) Other subject matter experts.
(6) Payload processing and Integration facilities safety representative. 
Note: The PSWG may start without the payload processing facility safety representative, if the launch site area payload processing facility for the payload is not initially known. 

(7) Payload or sample-recovery organization safety representative. 
Note: If there is a planned return-to-Earth payload or sample recovery, the recovery operations are often handled by a separate organization much later after payload processing and launch. It may or may not be beneficial for the recovery organization to have a safety representative on the PSWG, depending on the level of impact the recovery hardware and operations have on payload design and processing prior to launch.

Chapter 25. The PSWG technical representation may also include:

s. Payload contractor safety representatives including cooperative partnership contractor safety representatives.

t. Other payload safety representatives for primary, secondary, and auxiliary payloads. 

Note: The inclusion of primary, secondary, and auxiliary payload safety representatives is to facilitate identification of integrated hazards and potential processing conflicts. 

Chapter 26. The PSWG for primary payloads may be used to conduct the safety review process for auxiliary payloads. If the auxiliary payload project conducts their own PSWG, the auxiliary PSWG shall include representation from the primary payload PSWG.  
Chapter 27. Payload Safety Process and Standard Determination 
Chapter 28. The following requirements specify what processes and standards are used to ensure payload safety.
Chapter 29.  The Payload Project Manager shall follow the payload safety review process outlined in this NPR and implement NASA-STD-8719.24, NASA Expendable Launch Vehicle Payload Safety Requirements or an alternate process and standard accepted by the appropriate SMA TA(s) in consultation with the NASA Payload Safety Manager.
Chapter 30. The Payload Project Manager, in consultation with the PSWG and with concurrence from the appropriate SMA TA(s), may tailor the safety review and approval process described in this NPR and in NASA-STD 8719.24. 
Chapter 31. If the PSWG determines, based on analysis, that a payload does not present hazards to people or assets during testing, processing, integration, launch, or planned recovery, the Payload Project Manager, with concurrence from the appropriate SMA TA(s), may designate the payload as non-hazardous. The Payload Project Manager shall document such a decision. The remainder of the requirements in this NPR do not apply for non-hazardous payloads. 
Chapter 32. The Payload Safety Engineer shall identify and document controls for hazardous payload in the Safety Data Package. 
Chapter 33.   For auxiliary payloads not included in the primary payload PSWG,  the Project Manager shall determine, with concurrence from the appropriate SMA TA(s), a tailored version of the process in section 3.4, and applicable tailored standards such that:

u. Processes and standards are sufficient for the type of operations and associated hazards. 

v. The process includes the development of a system safety plan and a hazard analysis addressing the payload design, GSE design, and ground operations.  
Note: Document hazards and controls on Payload Safety Hazard Report Forms (NF 1825, NASA Payload Safety Hazard Report or equivalent form).
w. Safety data products are independently reviewed by the PSWG.

Chapter 34. For payloads flying on a foreign launch vehicle, the Payload Project Manager shall:
x. Tailor the safety review and approval process in section 3.4 to work in conjunction with the foreign launch vehicle provider’s payload safety review and approval process.
y. Develop and follow a project-specific set of payload safety requirements from a tailored version of NASA-STD-8719.24, ANNEX to NASA-STD-8719.24 NASA Expendable Launch Vehicle Payload Safety Requirements: Requirements Table, that comply with the foreign launch vehicle provider’s payload safety requirements. 
z. Comply with foreign launch vehicle and launch site safety requirements.
Chapter 35. Payload Safety Reviews, Implementation, and Processes
Chapter 36. Safety Reviews (SR)
Chapter 37. The Payload Project Manager shall coordinate with the PSWG to schedule the Payload Safety Introductory Briefing, and three Safety Reviews (SR I, II, and III) and provide the required deliverables according to Table 3‑1. 
Chapter 38. The technical details of the submission are based on the system level technical design and payload processing information available at the time of the project’s review. 
Chapter 39. A Payload Safety Introductory Briefing is typically the first meeting of the PSWG providing mission concept information and preliminary safety approaches to the payload safety community. 

Chapter 40. The purpose of SR I and II is to review the safety technical data submissions by the PSWG for approval in support of Preliminary Design Review (PDR) and Critical Design Review (CDR), respectively. 

Chapter 41. SR III is the final formal PSWG review ensuring all safety comments and issues from Safety Review II have been addressed and that the PSWG is ready to proceed with the Pre-ship Review, payload shipping, and launch site area payload processing.
Table 3‑1. Overview of Deliverables for the Payload Safety Process and Approvals

	Deliverable or Related Activity
	Payload Safety Introductory Briefing
	SR I
	 SR II
	SR III*
	NASA-STD-8719.24 Annex Reference

	Dates Deliverables Due to PSWG 
	Early as possible, NLT midpoint of the Preliminary Design Phase (Phase B per NPR 7120.5)
	NLT 30 days prior to PDR
	NLT 30 days prior to CDR
	NLT 90 days prior to payload shipment to the processing site
	

	Payload Safety Introductory Briefing
	Final
	
	
	
	Vol 1, Attachment 5

	Systems Safety Plan
	Draft 
	Final 
	
	
	Vol 1 Attachment 2 and Vol 3, Chapter 4

	Tailored payload safety requirements
	
	Draft
	Final 
	
	

	Safety Data Package I
	
	Draft
	
	
	Vol 3, Chapter 4 and Attachment 1

	Safety Data Package II
	
	
	Update
	
	Vol 3, Chapter 4 and Attachment 1

	Safety Data Package III
	
	
	
	Final
	Vol 3, Chapter 4 and Attachment 1

	Ground Operations Plan
	
	
	Draft
	Final
	Vol 6, Attachment 1

	Safety Verification and Tracking Log (SVTL)
	
	
	
	Completed, updated as needed for future issue tracking
	

	Action / Approvals required
	
	· PSWG Approves System Safety Plan

· Resolves any comments for Safety Data Package 1
	· PSWG Approves Tailored Requirements 

· PSWG Approves Safety Data Package II
	· PSWG Approves Safety Data Package III
	

	PSWG Response to Payload Project Manager:
	
	Assessment of the project's safety

efforts and identification of any safety concerns
	Assessment of the content submitted and identification of any safety concerns 
	Assessment, with all comments resolved
	

	Dates response from PSWG to Payload Project Manager
	
	NLT 60 days after PDR (in support of Key Decision Point C)
	NLT 60 days after CDR (in support of Key Decision Point D)
	NLT 30 days prior to payload shipment to processing site. 
	


*Note: The PSWG verifies that all safety requirements have been or will be satisfied at the appropriate time and any associated waivers have been approved.
Chapter 42. Certificate of Payload Safety Compliance 

Chapter 43. Upon completion of the safety review process, the Payload Project Manager shall submit a signed copy of NF 1851, Certificate of Payload Safety Compliance, with any attachments, to the NASA Payload Safety Manager.
Chapter 44. The NASA Payload Safety Manager shall sign, and provide the completed NF 1851 with any attachments to the Payload Project Manager via a letter indicating the successful completion of the project’s PSWG safety review and approval process. 
Note: The NASA Payload Safety Manager uses the completion of the payload safety review and approval process and NF 1851 as input to the project’s Safety and Missions Success Review.

Chapter 45. Maintaining the Safety Verification Tracking Log (SVTL) after SRIII. 
Chapter 46. The Payload Project Manager shall:
aa. After SRIII, update the SVTL at least weekly (or more frequently based on operational necessity, when open items will constrain the applicable operation(s)). 
ab. Make the current SVTL available to all safety authorities and other officials impacted by the safety activities and items on the SVTL.
Chapter 47. Payload and Sample Recovery

Chapter 48. The Payload Project Manager shall:

ac. For missions involving payload and sample recovery operations, plan and implement a process to address hazards and safety requirements associated with payload and sample recovery operations. 

ad. Obtain concurrence from the appropriate SMA TA prior to the implementation of the payload and sample recovery plan.
Chapter 49. Waiver Process
Chapter 50. The Payload Project Manager shall: 
ae. Request a waiver when the PSWG determines that noncompliance with or changes to a requirement result in an increased safety risk.
af.  Follow the request for relief process in accordance with NPR 8715.3, NASA General Safety Program Requirements to request relief from other Agency SMA requirements specified in other Agency directives and standards.

ag. Obtain concurrence from the PSWG prior to submitting a waiver request to relevant authorities. Concurrence indicates a determination that:

(1) The waiver request and accompanying data are correct and complete.
(2) Safety risks and related schedule and performance considerations are properly characterized, and the increase in risk is identified.
(3) Effects the waiver might have on other projects, resources, or requirements are properly characterized.
Chapter 51. The Payload Project Manager shall obtain concurrences and approvals from all NASA and non-NASA relevant authorities (see NF 1827, NASA Payload Safety Waiver Request, or equivalent). Relevant authorities may include but are not limited to:

ah. Engineering, Safety and Mission Assurance, and Health and Medical Technical Authorities.
ai. The NASA Center Director responsible for the payload project and any additional NASA Center Director responsible for people or property subject to additional risk due to the noncompliance.
aj. The Payload Project Manager responsible for the Payload Project requesting the waiver.
ak. Non-NASA officials responsible for ranges or facilities utilized by the project.

Note: The required NASA signatures are in addition to any local approvals required when utilizing a non-NASA range or facility, such as approval by the Air Force Range Commander for payload missions utilizing an Air Force range. Such local approvals may be documented on the same waiver document as the NASA signatures, or on a separate equivalent document depending on local agreements and procedures.

Chapter 52. In the event that a relevant authority does not concur with or consent to tailoring of a requirement or a waiver, and the issue cannot be resolved through coordination with the PSWG, the Agency Team, or the SMA TA or other Authorities, the Payload Project Manager may raise disagreement using the Dissenting Opinion process in NPD 1000.0, NASA Governance and Strategic Management Handbook.

Appendix A. Definitions

Assessment.  Review or audit process using predetermined methods that evaluates hardware, software, procedures, technical and programmatic documents, and the adequacy of their implementation.

Deviation.  A documented authorization releasing a program or project from meeting a requirement before the requirement is put under configuration control at the level the requirement will be implemented.
Ground Operations Plan.  A detailed description of the hazardous and safety critical operations associated with a payload and its associated ground support equipment. It contains the payload project's ground processing information providing the basis by which payload safety approval is obtained from the PSWG and Range Safety, along with the Safety Data Package. A flow chart of operations (hazardous and non-hazardous) is usually included. The Ground Operations Plan may be a stand-alone document or part of the payload project's Safety Data Package.

Ground Support Equipment.  Ground-based equipment used to store, transport, handle, test, check out, service, and control aircraft, launch vehicles, spacecraft, or payloads.

Hazard.  A state or a set of conditions, internal or external to a system, which has the potential to cause harm.

Hazard Analysis.  Identification and evaluation of existing and potential hazards and the recommended mitigation for the hazard sources found.
Hazard Control.  Means of reducing the risk of exposure to a hazard.

Hazardous Payload.  A payload is considered a Hazardous Payload when a Payload Safety Engineer determines it includes systems, components, or payload ground operations hazards with the credible potential to cause loss of life, injury to personnel or public, or damage to equipment.
Noncompliance.  An instance of failure to satisfy a requirement.

Payload.  Any airborne or space equipment or material that is not an integral part of the carrier vehicle (i.e., not part of the carrier aircraft, balloon, sounding rocket, expendable or recoverable launch vehicle). Included are items such as free-flying automated spacecraft, Space Launch System payloads, Space Station payloads, Expendable Launch Vehicle payloads, flight hardware and instruments designed to conduct experiments, and payload support equipment.
Payload, Auxiliary.  A small satellite (e.g., CubeSats, Nanosatellites, Picosatellites) ridesharing with a primary (or secondary) payload that does not interfere with the primary payload mission.

Payload, Primary.  The principal or main payload of a launch vehicle.
Payload, Secondary.  Secondary payloads can be launched along with the primary, providing a means to economically launch small spacecraft. These are generally independent missions that minimally impact the primary payload.

Payload Safety Engineer.  NASA civil servant or NASA contractor (project or a third party) payload safety engineer familiar with spacecraft bus and instrument systems, related hazards, and how to control these hazards.  

Note: This may be a NASA civil servant or NASA contractor (project or a third party) payload safety engineer working with the payload project.

Payload Safety Introductory Briefing.  The first meeting of a payload project's PSWG where the Payload Project briefs the payload to the safety community. This meeting is also referred to as the Concept Briefing with respect to Air Force Space Command Manual (AFSPCMAN) 91-710, Range Safety User Requirements.
Range Safety.  Application of safety policies, principles, and techniques to protect the public, NASA workforce, and/or property from hazards associated with range flight operations. Additionally, the term "Range Safety" is informally used to refer to the organization responsible for implementing/enforcing range safety requirements.
Relief from a Requirement.  A documented authorization releasing a responsible party from meeting a requirement.

Safety Assessment.  Process of qualitative risk categorization or quantitative risk (safety) estimation, followed by the evaluation of risk significance.

Safety Data Package.  A data submittal that provides a detailed description of hazardous and safety critical flight hardware equipment, systems, components and materials that comprise the payload. Includes hazard reports, safety assessments, inhibits, and mitigations. Known as a Missile System Prelaunch Safety Package with respect to AFSPCMAN 91-710.

Safety Verification and Tracking Log. Used to track closure of each open hazard control verification identified in the hazard reports until all verifications have been completed.
Samples.  Material brought back to earth from other planets, asteroids, comets, etc.
System Safety.  Application of engineering and management principles, criteria, and techniques to identify and control hazards of engineered system to optimize safety and reduce risks within the constraints of operational effectiveness, time, and cost.

System Safety Plan.  A written plan defining the approach to accomplish the project safety activities, including safety management, identification of safety tasks, roles and responsibilities, and the coordination and communication with project/systems engineers and approving authorities. It is also known as the System Safety Technical Plan as defined in NPR 8715.3, and the Systems Safety Program Plan defined in AFSPCMAN 91-710, Volume III, Chapter 4.

Tailoring.  The process used to adjust or seek relief from a prescribed requirement to accommodate the needs of a specific task or activity (e.g., program or project).
Waiver.  A documented authorization releasing a program or project from meeting a requirement after the requirement is put under configuration control at the level the requirement will be implemented.

Appendix B. Acronyms
CDR
Critical Design Review

ELV
Expendable Launch Vehicle
GSE
Ground Support Equipment

JPL
Jet Propulsion Laboratory
LSP
Launch Services Program

MDAA
Mission Directorate Associate Administrator

OSMA
Office of Safety and Mission Assurance
PDR
Preliminary Design Review

Pre-ship
Review Prior to Shipment to Launch Site
PSM
Payload Safety Manager
PSWG
Payload Safety Working Group

SBU
Sensitive but Unclassified

SMA
Safety and Mission Assurance

SVTL
Safety Verification Tracking Log

TA
Technical Authority
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C.1 NPD 1000.0, NASA Governance and Strategic Management Handbook.

C.2 NPD 1000.3, The NASA Organization.
C.3 NPR 2810.1, Security of Information Technology.

C.4 NPR 7120.5, NASA Space Flight Program and Project Management.
C.5 NPR 8020.12, Planetary Protection Provisions for Robotic Extraterrestrial Missions.
C.6 NPR 8705.4, Risk Classification for NASA Payloads.
C.7 NPR 8705.6, Safety and Mission Assurance (SMA) Audits, Reviews, and Assessments.
C.8 NPR 8715.1, NASA Occupational Safety and Health Programs.
C.9 NPR 8715.5, Range Flight Safety Program.

C.10 NPR 8715.6, NASA Procedural Requirements for Limiting Orbital Debris and Evaluating the Meteoroid and Orbital Debris Environments.

C.11 NF 1686, Sensitive But Unclassified (SBU).
C.12 NF 1827, NASA Payload Safety Waiver Request.
C.13 NF 1852, Certificate of Payload Safety Compliance for Class D Mission Under $150M Using NPR 7120.5.
C.14 Air Force Space Command Manual (AFSPCMAN) 91-710, Range Safety User Requirements Manual.

C.15 Range Safety Manual for Goddard Space Flight Center (GSFC)/Wallops Flight Facility (WFF) (RSM-2002).
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