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Chapter 1  

PURPOSE, APPLICABILITY, POLICY, AND CHANGES 

1.1.  Purpose. AFSPCMAN 91-711 and its respective SW supplements provide the policy and require-
ments needed for AFSPC organizations to meet the Launch Safety Program mission. The Launch Safety
mission is to protect the public, launch base personnel (government and contractor), range infrastructure,
and third party personnel from the hazards associated with AFSPC range operations. Launch Safety is a
function performed by the Wing Safety organization at AFSPC ranges and includes: Systems Safety, Pad
Safety, Flight Analysis, and support to Flight Operations. 

1.1.1.  The Launch Safety requirements contained in the AFSPC 91-7XX series publications, includ-
ing this manual, are based on the following principles: 

1.1.1.1.  Standardized design and safety requirements for launch/range systems. 

1.1.1.2.  A set of requirements that, through experience, ensures a prudent level of protection is
provided to the public during pre-launch and launch operations. 

1.1.1.3.  A minimum set of criteria and requirements are necessary to ensure the protection of peo-
ple and resources at AFSPC ranges. Therefore, to ensure each organization is protected from the
activities of others, the AFSPC Launch Safety requirements provide a minimum set of criteria and
requirements to ensure launch area safety. 

1.1.1.4.  Wherever possible, accept national industry or commercial standards, either in part or in
whole. Industry or commercial standards may be cited as a rationale or the basis for an aspect of
design. If not cited in the AFSPC 91-7XX series of publications, however, all proposed standards
shall be approved by both AFSPC ranges prior to use. 

1.2.  Applicability.  

1.2.1.  This manual applies to all AFSPC organizations that implement Launch Safety requirements
and/or support the implementation of Launch Safety requirements or conduct functions or activities
that are covered by the AFSPC 91-7XX publications. Individuals performing Launch Safety functions
at AFSPC ranges implement a wide variety of methods to meet the common goal of protecting the
public, launch site personnel, and launch resources from unique risks of space launch range opera-
tions. The AFSPC 91-7XX series publications and the respective SW supplements describe Launch
Safety policy and identify Launch Safety requirements essential to accomplishing the safety mission.
AFSPC organizations conducting operations or procuring facilities or equipment which are function-
ally covered by AFSPCMAN 91-710 series shall comply with the requirements specified in AFSPC-
MAN 91-710 series or obtain Wing Safety approval if they will not comply. 

1.2.2.  AFSPC organizations are responsible for complying with all applicable laws, statutes, and reg-
ulations. No policy or requirements in AFSPC 91-7XX series publications shall be considered as
relief or authority to deviate from federal, state, or local laws, statutes, and regulations. If a conflict
between requirements in any AFSPC 91-7XX series publication is discovered, the more stringent
requirement shall apply, until a Change Request, Tailored Requirement, or Non-Compliance Request
is approved by the 30/45 SW/SE (Western Range (WR)/Eastern Range (ER)) and coordinated with
HQ AFSPC/SE. If a conflict cannot be resolved by choosing the more stringent requirement, notify
AFSPC/SEC. 
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1.3.  Launch Safety Policy.  

1.3.1.  Range operations shall be accomplished to ensure that the risk to the public, range/third party
launch area and personnel, and range/third party owned resources is maintained at an acceptable level
of safety (acceptable launch risk) consistent with mission needs. This policy shall be implemented by
employing risk management practices and procedures outlined in the AFSPC 91-7XX series publica-
tions. 

1.3.2.  Launch Safety refers to the following functions at AFSPC ranges: Systems Safety, Pad Safety,
Flight Analysis, and support to Flight Operations. As the agents of the SW Commander (SW/CC),
Wing Safety, through its Launch Safety Program, ensures that the public, launch site personnel (gov-
ernment and contractor), and range infrastructure are protected from the inherent hazards of launch
vehicles, payloads, and their associated supporting systems and facilities. These inherent hazards are
posed both by the course of normal operations and because of anomalies. Wing Safety personnel
endeavor to assure safety is achieved from the inception of a program until the last mission task is
completed (for example, until all program assets are removed from the range). In this role of assessing
and minimizing the danger posed by launch and pre-launch operations, Wing Safety is also known as
Range Safety. 

1.3.3.  The Wing Plans office is the front door for new programs planning to use AFSPC ranges. How-
ever, Wing Safety works closely with range acquisition, range operations and maintenance organiza-
tions starting from the time when a program is first proposed (Program Introduction) to ensure Launch
Safety requirements are addressed through all phases of a program. Wing Safety strives to maintain
the maximum flexibility in the methods used to achieve safety objectives and not to impose undue or
overly restrictive safety requirements on the range. Wing Safety shall consider alternate proposals for
meeting safety objectives. Early and continuous coordination with Wing Safety is the key to a suc-
cessful Launch Safety/Mission partnership. 

1.4.  Changes to AFSPCMAN 91-711.  

1.4.1.  AFSPCMAN 91-711 Changes. Requests for changes to AFSPCMAN 91-711 shall be submit-
ted in writing to the Launch Safety Requirements Panel (LSRP). Change requests shall include the
program name, system(s) affected, office of primary responsibility, original AFSPCMAN 91-711
paragraph number and text, proposed text, and rationale for the change. Standard forms for change
requests are available upon request from the 30/45 SW/SE offices. 

1.4.1.1.  The LSRP shall disposition each change request, after careful consideration, in one of
three ways: Recommend Approval, Recommend Approval with Comments, or Recommend Dis-
approval. The LSRP shall forward their recommendations and proposed changes to AFSPCMAN
91-711 to both Chiefs of Safety (45 SW/SE and 30 SW/SE) for their review. After their review, the
Chiefs of Safety shall submit a joint 30/45 SW/SE disposition recommendation to HQ AFSPC/
SEC (Headquarters Air Force Space Command, Directorate of Safety, Space Safety Division). 

1.4.1.2.  HQ AFSPC/SEC shall conduct a United States Air Force/Federal Aviation Administra-
tion (USAF/FAA) Common Standards Working Group (CSWG) review of the proposed change
request and the proposed wing disposition of the proposed change. After CSWG review, HQ
AFSPC/SEC will issue the final disposition of the proposed change (review, approval/disapproval,
incorporation into AFSPCMAN 91-711, etc.). 
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1.4.1.3.  The 30/45 SW Wing Safety Offices shall designate a representative from their wing to
co-chair the LSRP. In addition to a co-chair, each range shall provide LSRP members from System
Safety, Flight Analysis, Pad Safety, Flight Operations, and the Operations Group (OG), as appro-
priate. The LSRP convenes on a periodic basis (at least annually) to process changes or noncom-
pliance requests that will not impact launch schedules, and in emergency sessions to process
requests that may impact launch schedule. 

1.5.  Space Wing Supplements.  

1.5.1.  Each launch SW should develop a supplement to this document containing wing unique
requirements. If the wing unique requirements are incorporated in something other than a supplement
to 91-711, i.e., a tailored version or and operating instruction (OI) etc., they can. These other docu-
ments are only coordinated internally with the local wing/base organization structure. 

1.5.2.  SW supplements to this document shall be coordinated with the other launch wing and
reviewed and approved by HQ AFSPC/SE prior to publishing. 

1.5.3.  Changes to Wing Supplements to AFSPCMAN 91-711. Change or noncompliance requests
to AFSPCMAN 91-711 SW supplements are initially processed at the SWs in accordance with (IAW)
the procedures specified within the respective SW supplement. The Wing Chief of Safety is responsi-
ble for the technical content in the SW supplement to AFSPCMAN 91-711 and shall review all
change requests to SW supplements and, if public safety is affected, shall brief the SW/CC. The SWs
shall send a copy of their supplement as well as all proposed changes to HQ AFSPC/SEC for coordi-
nation prior to incorporating into SW supplements. 

1.6.  Documentation Requirements.  

1.6.1.  Range Safety Operations Requirements (RSOR).  

1.6.1.1.  Wing Safety shall develop and publish an RSOR defining general range support require-
ments for each launch program with an Annex for each applicable Program Requirements Docu-
ment or Operations Requirement prepared by a Range User. 

1.6.1.2.  The RSOR shall be approved by the Chiefs of Safety or their designated representatives.
NOTE 1: If a systems development effort is required, this time limit is extended to L-180 days.
NOTE 2: These time limits assume that Range User documentation is on hand no later than 30
days prior to the RSOR due date. 

1.6.1.3.  The RSOR levies additional safety requirements peculiar to a launch vehicle series. 

1.6.2.  Operations Supplements to the RSOR.  

1.6.2.1.  Wing Safety shall develop and publish an Operations Supplement (Ops Sup) to the RSOR
containing additional information or requirements particular to a given launch and which are not
contained in the RSOR, this document, or the SW supplement to this document (WR only). 

1.6.2.2.  1 ROPS shall develop and publish (after coordination with the SW/SE and approval by
the OG/CC) the Operations Supplement (Ops Sup) to the RSOR containing additional information
or requirements particular to a given launch and which are not contained in the RSOR, this docu-
ment, or the SW supplement to this document (ER only). 
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1.6.2.3.  The RSOR Ops Sup shall be approved by the Chiefs of Safety or their designated repre-
sentatives and distributed no later than F-5 working days (F minus time) for each ballistic missile
or launch vehicle launch operation. NOTE: For the Space Transportation System (STS), the time
limit is F-10 days. 

1.6.3.  Mission Rules. Mission rules identify flight control requirements and procedures not covered
in other documents. 

1.6.3.1.  As required, Wing Safety and the Range User may develop unique mission rules on a
case-by-case basis. 

1.6.3.2.  Mission rules shall be approved by the SW/CC. 

1.6.4.  Wing Safety Launch Operations Approval.  

1.6.4.1.  Wing Safety shall issue a Launch Operations Approval letter to the Range User no later
than the Launch Readiness Review provided the Range User has obtained all other required
approvals. 

1.6.4.2.  Wing Safety shall not issue a Launch Operations Approval letter to a Range User until the
Range User obtains the following approvals: 

1.6.4.2.1.  Final Flight Plan Approval. 

1.6.4.2.2.  Missile System Ground Safety Approval 

1.6.4.2.3.  Flight Safety System (FSS) Approval 

1.6.4.3.  Failure of a Range User to obtain a Launch Operations Approval may result in the launch
being removed from the range schedule. 

1.6.4.4.  Wing Safety shall identify and reference (name and date) the Final Flight Plan Approval,
Missile System Ground Safety Approval, and FSS Approval letters in the Launch Operations
Approval Letter. 

1.6.4.5.  Wing Safety shall present the following information at the Launch Readiness Review: 

1.6.4.5.1.  Present a launch hazard assessment, including an overview of the risk assessments
(debris, toxics, and blast overpressure), as applicable. 

1.6.4.5.2.  Announce the launch mishap investigation authority. 

1.6.4.5.3.  Report results of launch system safety waiver review. 

1.6.4.6.  The Chief of Safety shall serve the senior safety advisor to the Spacelift Commander
(SLCC) for Day-of-Launch (DoL) activities or delegate the SE functions to an experienced Wing
Safety professional. 

1.6.4.7.  The Chief of Safety shall assess safety risks and provide the safety “Go/No-Go” advise-
ment to the SLCC on DoL.” 
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Chapter 2  

ORGANIZATIONAL RESPONSIBILITIES AND AUTHORITIES 

2.1.  Headquarters United States Air Force (HQ USAF). HQ USAF, as owner and operator of the
AFSPC ranges, has regulatory responsibility for Launch Safety. The FAA, as the licensing agency of
Commercial Launch Operators (Range Users), shares this regulatory responsibility with the USAF for
Federal Aviation Administration (FAA)-licensed launches from USAF ranges. 

2.1.1.  Headquarters Air Force Space Command (HQ AFSPC). HQ AFSPC is responsible for
establishing and ensuring compliance with the AFSPC Launch Safety Program and its associated pol-
icies and requirements. AFSPCI 91-701 specifies the overarching policies for AFSPC’s Launch
Safety Program. AFSPCMAN 91-710, Volumes 1 through 7 establish Launch Safety requirements for
Range Users and this publication, AFSPCMAN 91-711, establishes the Launch Safety requirements
for organizations within AFSPC. 

2.1.1.1.  Headquarters AFSPC Directorate of Safety (HQ AFSPC/SE). HQ AFSPC/SE has the
authority and responsibility for the oversight of the AFSPC Launch Safety Program. HQ AFSPC/
SE assigned HQ AFSPC System Safety oversight to the Chief of Safety, Space and Missile Center
(SMC), whose office symbol for the System Safety function is HQ AFSPC/SES (Headquarters Air
Force Space Command, Directorate of Safety, System Safety Division). HQ AFSPC/SES shall
coordinate on all range system acquisition/design requirements and range system upgrades and/or
modifications. 

2.1.1.2.  Headquarters AFSPC Directorate of Air and Space Operations (HQ AFSPC/A3). HQ
AFSPC/A3 has the authority and responsibility for providing policy, guidance, and resources for
all AFSPC space and missile operations. 

2.1.1.3.  Fourteenth Air Force (14 AF). 14 AF has operational authority and responsibility for
the oversight of Department of Defense (DoD) launch and range operations and is responsible for
ensuring the command and control and operational integration of launch and range systems which
result in mission ready spacelift capabilities. The 14 AF/CC is also the Joint Functional Compo-
nent Commander for Space (JFCC-SPACE). The JFCC-SPACE is responsible for optimizing
planning, execution, and force management (as directed by United States Strategic Command) of
the assigned missions of coordinating, planning, and conducting space operations. The Joint Space
Operations Center (JSpOC) monitors the status of space range operations for impacts to the Com-
mand and Control of space operation missions and the readiness of space systems for the
JFCC-SPACE. The First Space Control Squadron (1 SPCS), assigned to 14 AF’s 614th Space
Operations Group (a below-the-line organization reporting directly to the 14 AF/CC) is responsi-
ble for providing conjunction assessment (CA) information for use in calculating collision avoid-
ance (COLA) no launch periods (launch waits) for all launches from the 30 SW and 45 SW. 14
AF/SE ensures the 14 AF/CC’s mishap prevention/risk management program objectives are opti-
mized for mission success. 14 AF/SE shall establish a coordination process between the SWs to
ensure consistent and standard Launch Safety requirements and criteria, processes, and approvals
(to the maximum extent possible, valid differences may exist due to geography, climate, local gov-
ernment requirements, etc.) are levied on all SW agencies and organizations providing services,
systems, and products to the AFSPC ranges. 

2.1.1.3.1.  Space Wings (SWs). 
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2.1.1.3.1.1.  Commander, 30 SW and 45 SW (30/45 SW/CC). The 30/45 SW/CC has the
authority and responsibility for public safety and the Launch Safety Program at their
respective AFSPC range IAW Department of Defense Directive (DoDD) 3200.11, Major
Range and Test Facility Base – Summary of Capabilities. 

2.1.1.3.1.1.1.  The SW/CC or his/her designated representative shall establish and
enforce SW operational procedures defining internal range requirements, processes,
and interfaces/infrastructure necessary to implement and support the Launch Safety
function. These operational procedures shall be identified and made available to Space
and Missile Systems Center Safety (SMC/SE), the Single Manager (SM), 14 AF/SE,
and HQ AFSPC/SE for review and comment. 

2.1.1.3.1.1.2.  Where feasible, the SW/CC or his/her designated representative shall
coordinate actions between the wings to ensure that consistent and standard Launch
Safety requirements, processes, and approvals are levied on all Range Users, SW agen-
cies, and organizations providing services, systems, and products to the SWs. 

2.1.1.3.1.1.3.  The SW/CC or his/her designated representative shall provide copies of
all waivers to Launch Safety requirements Eastern and Western Range (EWR) 127-1,
Range Safety Requirements and AFSPC 91-7XX series publications issued after the
publication date of this document to the other range and HQ AFSPC/SEC. All Launch
Safety waivers shall be documented using Attachment A (Launch Safety Requirements
Relief Request) in the Memorandum of Understanding Between Air Force Space Com-
mand and Federal Aviation Administration Office of the Associate Administrator for
Commercial Space Transportation for Resolving Requests for Relief from Common
Launch Safety Requirements. Attachment A shall be used for all launches
(FAA-licensed launches, government, etc.). Real-time (near launch) waiver approvals
shall be documented as soon as practical after launch 

2.1.1.3.1.1.4.  The following items shall be approved by the SW/CC: 

2.1.1.3.1.1.4.1.  Mission rules (mission flight rules) for all launch vehicles. 

2.1.1.3.1.1.4.2.  Tailored versions of AFSPCMAN 91-710 affecting public safety. 

2.1.1.3.1.1.4.3.  Launch Safety Launch Commit Criteria (LSLCC). 

2.1.1.3.1.1.4.4.  Noncompliance's with AFSPCMAN 91-710 or EWR 127-1
requirements that affect public safety (see 2.1.1.3.1.1.3.). 

2.1.1.3.1.1.4.5.  Alternative flight termination concepts and designs. 

2.1.1.3.1.1.4.6.  The launch of vehicles employing explosive warheads (there may
be higher level approvals also required depending on the amount and type of war-
head). 

2.1.1.3.1.1.4.7.  The launch of radioactive materials (there may be higher level
approvals also required depending on the quantity of radioactive material). 

2.1.1.3.1.1.4.8.  Launch Complex Safety Training and Certification Plan. 

2.1.1.3.1.1.4.9.  National Aeronautics and Space Administration (NASA)/Johnson
Space Center STS Launch Safety flight rules, including flight termination criteria. 
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2.1.1.3.1.1.5.  AFSPC units (including the 30/45 SWs) shall inform 14 AF/A3/SE and
the JSpOC of range conditions that pose hazards and risks to the planning and execu-
tion of space operation missions. HQ AFSPC/SE and 14 AF/A3/SE will establish a
working group to characterize range operations that pose risks to space operation mis-
sions. 

2.1.1.3.1.2.  Commander, 30 SW Launch Group and 45 SW Launch Group (30/45 LCG/
CC). The 30/45 LCG/CC shall support the 30/45 SW/SE Launch Safety Program through
the actions described below. For a description of LCG operational responsibilities, refer to
AFSPCI 10-1208, Launch and Range Roles and Responsibilities. 

2.1.1.3.1.2.1.  Ensure LCG organizations establish and maintain processes necessary to
perform launch site Operational Safety, Suitability, and Effectiveness (OSS&E) sup-
port IAW AFI 63-1201, Assurance of Operational Safety, Suitability, and Effective-
ness for Space and Missile Systems. The LCG shall coordinate with Wing Safety
regarding the Pad Safety (formerly called Operations Safety) portion of the OSS&E
effort. 

2.1.1.3.1.2.2.  Ensure LCG organizations and personnel comply with technical data,
contractor procedures, and safety, security, and environmental requirements IAW
OSS&E and other applicable directives. Notify Wing Safety of any safety issues or
concerns. 

2.1.1.3.1.2.2.1.  Review pre-launch and launch operations procedures for USAF
programs, including hazardous and safety critical procedures after they have been
approved by Range Safety. Notify Wing Safety of any safety issues or concerns. 

2.1.1.3.1.2.2.2.  Ensure all hazardous and safety critical procedures are reviewed
and approved by Wing Safety. 

2.1.1.3.1.2.2.3.  As a control authority IAW the Launch Complex Safety Training
and Certification Plan, review and approve pre-launch and launch operations pro-
cedures for USAF programs that are limited to launch complex safety concerns. 

2.1.1.3.1.2.3.  Ensure the protection of Air Force resources IAW applicable safety
directives and policies. 

2.1.1.3.1.2.4.  Oversee the conduct of safe, reliable, and timely launch operations to
support DoD, national security, and commercial launch customers. 

2.1.1.3.1.3.  Commander, 30 SW Operations Group and 45 SW Operations Group (30/45
OG/CC). The following paragraphs describe the Launch Safety related responsibilities of
the OG/CC. For a more detailed description of OG operations responsibilities, refer to
AFSPCI 10-1208. 

2.1.1.3.1.3.1.  Ensure all instrumentation, computers, communications, command sys-
tems, and display systems (necessary for Wing Safety to perform its Launch Safety
mission) meet the design, test, performance, and reliability requirements specified by
Wing Safety. 

2.1.1.3.1.3.2.  Provide certified Mission Flight Control Officer (MFCO) and associated
range support personnel required to implement the Launch Safety requirements devel-
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oped by Wing Safety for protecting the public and Air Force resources during launch
operations. 

2.1.1.3.1.4.  Chief of Safety, 30 SW and 45 SW. The Chief of Safety reports directly to the
SW/CC and is the SW/CC’s (Range Commander’s) designated Launch Safety representa-
tive. The Chief of Safety implements, directs, and ensures compliance with the SW’s
Launch Safety Program. The Wing Safety Office shall, initially, act as the integrator
between a new Range User and other local mission partners on matters of Launch Safety.
The Chief of Safety’s Launch Safety responsibilities include the following: 

2.1.1.3.1.4.1.  Ensure the Launch Safety Program complies with all DoD, federal, state,
and local laws and regulations. 

2.1.1.3.1.4.2.  Enforce public Launch Safety requirements; define launch area safety
and launch complex safety requirements for mission flight control and other Launch
Safety launch support operations. 

2.1.1.3.1.4.3.  Review and coordinate changes to Range User documentation with the
Range User and provide Wing Safety approval for operational procedures along with
oversight for all pre-launch operations at launch complex, launch vehicle, and payload
processing facilities for public safety and launch area safety concerns. 

2.1.1.3.1.4.4.  Review, provide Wing Safety approval, and audit operations at launch
complexes and associated support facilities for launch complex safety concerns IAW
the joint Range User and Wing Safety Launch Complex Safety Training and Certifica-
tion Plan. NOTE: If the Range User control authority decides not to implement the
Launch Complex Safety Training and Certification Plan, then Wing Safety shall
assume complete safety responsibility. 

2.1.1.3.1.4.5.  Determine the need for a flight termination system. 

2.1.1.3.1.4.6.  Determine whether AFSPCMAN 91-710 Volume 4 or Range Com-
manders Council (RCC) Standard 319, Flight Termination Systems Commonality
Standard, will be used as the source document for Range User Flight Safety System
(FSS) requirements. 

2.1.1.3.1.4.7.  The Chief of Safety or his/her designated representative is authorized to
approve the following items: 

2.1.1.3.1.4.7.1.  Tailored versions of AFSPCMAN 91-710 not affecting public
safety. 

2.1.1.3.1.4.7.2.  Noncompliances with AFSPCMAN 91-710 or EWR 127-1
requirements that do not affect public safety (see 2.1.1.3.1.1.3.). 

2.1.1.3.1.4.7.3.  Equivalent levels of safety. 

2.1.1.3.1.4.7.4.  Hazardous and Safety Critical Procedures. 

2.1.1.3.1.4.7.5.  All hazardous operations, including the launch countdown, prior to
their initiation. 

2.1.1.3.1.4.7.6.  The Range User’s System Safety Program Plan. 

2.1.1.3.1.4.7.7.  Launch vehicle and payload flight plans. 
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2.1.1.3.1.4.7.8.  Directed Energy Plans. 

2.1.1.3.1.4.7.9.  Missile System Pre-Launch Safety Package (MSPSP). 

2.1.1.3.1.4.7.10.  Flight Termination System Report. 

2.1.1.3.1.4.7.11.  Facility Safety Data Package. 

2.1.1.3.1.4.7.12.  Launch Safety Launch Operations Approval Letter (provide the
final Launch Safety approval to launch). 

2.1.1.3.1.4.8.  Provide the Wing Operations Group (OG) with: 

2.1.1.3.1.4.8.1.  Mandatory and required launch support requirements. 

2.1.1.3.1.4.8.2.  Mission rules and flight termination criteria to exercise positive
control of launch vehicle flight from launch to impact of vehicles with suborbital
trajectories or to orbital insertion for space launch vehicles. 

2.1.1.3.1.4.9.  Chief Safety Engineer. The Chief Safety Engineer is the Launch Safety
technical authority for Wing Safety. The Chief Safety Engineer assumes the duties of
the Chief of Safety in his/her absence. 

2.1.1.3.1.4.10.  Space Wing Safety Office (SW/SE). The Space Wing Safety Office
contains the following sections: Safety Assessment, Launch Safety, Flight Safety,
Ground Safety, and Weapons Safety. The sections that primarily support the Launch
Safety mission are the Safety Assessment Section and the Launch Safety Section. The
Launch Safety Program requirements for these sections are described below. If Launch
Safety Program requirements exist for other sections in the Wing Safety Office, they
will also be addressed. 

2.1.1.3.1.4.10.1.  Safety Assessment Section. The Safety Assessment Section is
composed of Launch Vehicle Safety, Safety Engineering, and Pad Safety. The
Safety Assessment Section develops and enforces the system safety criteria perti-
nent to the design, inspection, test, and operations of launch vehicles, payloads, air-
borne FSSs, in addition to the associated ground support equipment (GSE) and
facilities and structures. In conjunction with its role of implementing policy regard-
ing these identified items, this section also provides comments and guidance on
using the system safety order of precedence as a means of reducing the hazard
potential of a specific design or operation. The Safety Assessment Section require-
ments for Range Users are found in AFSPCMAN 91-710 Volumes 1, 3, 4, 5, and 6
(for programs existing prior to the inception of AFSPCMAN 91-710, EWR 127-1,
Chapters 3, 4, 5, and 6 apply). The Safety Assessment Section shall review and
provide comments to the Range User for each of the Range User submitted
MSPSPs at or before the Conceptual Design Review, Preliminary Design Review
(PDR), and Critical Design Review (CDR). When other program development pro-
cesses are employed by the Range User (such as the spiral development process),
the Safety Assessment Section shall review and provide comments to the MSPSPs
based on a schedule developed by the Range User and approved by Wing Safety.
They shall also perform the following: 
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2.1.1.3.1.4.10.1.1.  If the MSPSP is found to be satisfactory, the Safety Assess-
ment Section shall approve the MSPSP within 10 calendar days of receipt. 

2.1.1.3.1.4.10.1.2.  Review, provide comments, and approve Range User sub-
mitted MSPSP associated test plans within 45 calendar days of receipt. A Wing
Safety approved test plan is required before the test can be initiated. 

2.1.1.3.1.4.10.1.3.  Review, provide comments, and approve MSPSP associated
test reports within 10 calendar days of receipt. A Wing Safety approved test
report is required before system use. 

2.1.1.3.1.4.10.1.4.  Review, provide comments, and approve Range User sub-
mitted MSPSP operations plans within 45 calendar days of receipt. Wing
Safety approval of an operation plan is required before the operation can be ini-
tiated. 

2.1.1.3.1.4.10.1.5.  Review, provide comments, and approve Range User sub-
mitted MSPSP safety data packages within 45 calendar days of receipt. Wing
safety approval of an operation plan is required before the operation can be ini-
tiated. 

2.1.1.3.1.4.10.1.6.  Review, provide comments, and approve Range User non-
destructive examination plans no later than the PDR, unless otherwise jointly
agreed to by Wing Safety and the Range User. 

2.1.1.3.1.4.10.1.7.  If not reviewed and approved as part of the MSPSP, review
and approve Range User flight hardware pressure system data (as specified in
AFSPCMAN 91-710 Volume 3) before the first operational use of hazardous
pressure systems on the range. 

2.1.1.3.1.4.10.1.8.  Coordinate on the mission rules, RSOR, and the Ops Sup to
the RSOR. 

2.1.1.3.1.4.10.1.9.  Review, approve, and certify the ground elements of the
FSS (including the Flight Termination System (FTS), Range Tracking System
(RTS), and Telemetry Data Transmitting System (TDTS). 

2.1.1.3.1.4.10.1.10.  Review and approve all range FSS pre-launch test proce-
dures. A Wing Safety representative shall be present during the performance of
FSS pre-launch tests, unless otherwise agreed to in writing by Wing Safety. 

2.1.1.3.1.4.10.1.11.  Ensure operational compatibility between the ground and
airborne segments of the FSS to include radio frequency (RF) compatibility
between the range transmitters and the airborne FTS is tested in the flight con-
figuration. 

2.1.1.3.1.4.10.1.12.  Review and coordinate on all proposed noncompliance
dispositions. 

2.1.1.3.1.4.10.1.13.  Develop safety critical design and operating criteria and
requirements. 
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2.1.1.3.1.4.10.1.14.  Review, approve, and enforce engineering design, test, and
documentation for hazardous launch vehicle, payload, GSE, and facility sys-
tems 

2.1.1.3.1.4.10.1.15.  Review and approve hazardous operation and safety criti-
cal operation procedures. 

2.1.1.3.1.4.10.1.16.  Classify (as public or launch site safety) and monitor haz-
ardous and safety critical operations. 

2.1.1.3.1.4.10.1.17.  Provide safety engineering support and develop processes
and procedures to mitigate risks involved in pre-launch and launch operations
for both the general public and launch site personnel and resources. 

2.1.1.3.1.4.10.1.18.  Review and approve Pad Safety Plans (PSPs), Ground
Operations Plans, and Danger Area Information Plans (DAIPs). 

2.1.1.3.1.4.10.1.19.  Review and approve Facility Emergency Operating Plans
(FEOPs). Refer to Chapter 4 for additional information concerning FEOPs. 

2.1.1.3.1.4.10.1.20.  Review Range User training plans to ensure personnel per-
forming hazardous and safety critical operations are provided adequate training
to properly and safely perform their jobs and assigned tasks. 

2.1.1.3.1.4.10.1.21.  Ensure personnel are provided adequate personnel protec-
tive equipment, in conjunction with the wing Medical Group, as specified in
the PSPs. 

2.1.1.3.1.4.10.1.22.  Provide confined space information to Range Users, con-
tractors, and subcontractors who will be entering confined spaces (other than
the contractor’s equipment and flight hardware) prior to the start of the project
IAW the wing confined space program. 

2.1.1.3.1.4.10.1.23.  Notify the appropriate SMC organization of any mishaps
associated with SMC programs. 

2.1.1.3.1.4.10.2.  Pad Safety. Pad Safety is a subordinate unit of the Safety Assess-
ment Section. Specific duties and responsibilities of Pad Safety are found in Chap-
ter 2, Chapter 4, Chapter 5, and Chapter 7 of this document. 

2.1.1.3.1.4.10.3.  Launch Safety Section. The Launch Safety Section performs the
following functions: Flight Analysis, Policy and Requirements, and Risk Analysis.
The responsibilities associated with these functions are described in the following
paragraphs. In addition, the Launch Safety Section publishes the SW/CC approved
mission rules. 

2.1.1.3.1.4.10.3.1.  Flight Analysis. The Flight Analysis function involves the
review and approval of flight plans; development of criteria used to exercise
positive control of launch vehicle flight; recommending the need for a FTS (for
launch vehicles and/or payloads), proposed FTS configuration, and required
analyses; aiding in the development and coordination on mission rules; deter-
mination of COLA no-launch periods (launch waits) during launch windows
for manned objects; identification and evaluation of risk reduction measures;
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performs near real-time risk assessments in support of launch operations; and
development of mathematical models to help perform these tasks. Flight Anal-
ysis requirements for Range Users are found in AFSPCMAN 91-710 Volume 2
(for programs existing prior to the inception of AFSPCMAN 91-710, EWR
127-1 Chapter 2 applies). 

2.1.1.3.1.4.10.3.2.  Policy and Requirements. The Policy and Requirements
function involves the development of flight safety policy and requirements
including the development and interpretation of mission rules to support the
MFCOs; performance as a MFCO and/or as liaison between Wing Safety and
the MFCOs; serving as Launch Safety technical advisors to the Chief of Safety
and SW/CC providing pre-launch and day of launch (DoL) recommendations
on Launch Safety issues; establishment of Launch Safety requirements for
range systems; participation in the operational acceptance of AFSPC range
safety systems; approve Skyscreen site locations; and the development and
maintenance of the RSOR. The Policy and Requirements function also includes
the development of Launch Safety requirements for range safety critical ground
instrumentation systems (critical ground hardware) and the assessment of any
impact on flight safety resulting from range ground instrumentation systems
development, modification, and sustainment. The Range User requirements
associated with the Wing Safety Policy and Requirements function are in
AFSPCMAN 91-710 Volume 1 (for programs existing prior to the inception of
AFSPCMAN 91-710, EWR 127-1 Chapters 1 and 7, and the RSOR apply).
Wing Safety shall ensure Range Users provide a capability with each of their
launch systems that allows Wing Safety to initiate a holdfire to prevent launch
in the event of the loss of a safety critical system or a violation of Launch
Safety LCC. Wing Safety shall also initiate Launch Safety holds to prevent the
start of a launch operation or to stop a launch operation that is already under-
way if it violates public, launch area, launch complex safety, or LSLCC. 

2.1.1.3.1.4.10.3.3.  Risk Analysis. The Risk Analysis function involves the
development of launch vehicle databases; performance of launch risk analysis
for debris, toxic, distant focusing overpressure (DFO), and radiation hazards;
review of data involving the launch of payloads containing radioactive material
(including advising the SW/CC); determination of operational requirements for
risk analyses; development of Launch Safety decision criteria; and the develop-
ment and management of risk models to assist in performing the above func-
tions. Risk Analysis requirements for Range Users are in AFSPCMAN 91-710
Volume 2 (for programs existing prior to the inception of AFSPCMAN 91-710,
EWR 127-1 Chapter 2 applies). 

2.1.1.3.1.4.10.4.  The 30/45 SW/SE shall work Launch Safety issues for SMC pro-
grams with the appropriate SMC organization (SMC/Group, SMC/Detachment
(DET), SMC System Wing, or the SMC designated representative). Tailoring of
Launch Safety requirements on SMC-procured systems shall be conducted as early
in the program as possible to reduce costs. The SW/SE shall invite the appropriate
SMC organization (SMC/Group, SMC/Detachment (DET), SMC System Wing, or
the SMC designated representative) to participate in tailoring meetings/discus-
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sions. The SW/SE shall provide a copy of all tailored versions of AFSPCMAN
91-710 and AFSPCMAN 91-711 to HQ AFSPC/SEC. The SW/SE shall provide
the dispositions of all SMC-procured system noncompliance requests to the appro-
priate SMC organization (SMC/Group, SMC/DET, SMC System Wing, or the
SMC designated representative) and HQ AFSPC/SEC. 

2.1.1.3.1.4.10.4.1.  For each SMC-procured system and/or product, the SW/SE
shall support SMC/Wing/SM/DETs in performing ground-based space system
and orbital safety related OSS&E functions. The SW/SE shall participate in
scheduled program reviews (including System Requirements Reviews (SRRs),
System Design Reviews (SDRs), PDRs, CDRs, etc.), and Technical Inter-
change Meetings (TIMs) as well as other program level activities such as hard-
ware pre-shipment reviews, software build reviews, etc. 

2.1.1.3.1.5.  Mission Partners. Wing Safety shall partner with other range agencies, partic-
ularly those identified below, to achieve the objective of protecting the general public, the
launch site, and government resources. Resource safety (formerly resource protection) of
non-government resources is the responsibility of the Range User as specified in AFSPC-
MAN 91-710 Volume 1. 

2.1.1.3.1.5.1.  Radiation Protection Officer. The Radiation Protection Officer (RPO) at
each SW (a component of the Medical Group) shall: 

2.1.1.3.1.5.1.1.  Review and approve the design, test, and inspection of non-ioniz-
ing and ionizing radiation sources in conjunction with Wing Safety. 

2.1.1.3.1.5.1.2.  Coordinate with other organizations, such as Wing Safety and Pad
Safety, to ensure that activities and operations are in compliance with 40 Code of
Federal Regulations (CFR), Air Force Occupational Safety and Health (AFOSH)
48 and 161 series documents, Air Force Instruction (AFI) 91-110, Nuclear Safety
Review and Launch Approval for Space or Missile Use of Radioactive Material
and Nuclear Systems, AFI 91-301, Air Force Occupational and Environmental
Safety, Fire Protection, and Health (AFOSH) Standards, 30 Space Wing Instruc-
tion (SWI) 40-101, Managing Radioactive Materials on Vandenberg Air Force
Base, and 45 SWI 40-201, Radiation Protection Program. 

2.1.1.3.1.5.1.3.  Survey RF transmitting devices as required. 

2.1.1.3.1.5.2.  Bioenvironmental Engineering Office. The Bioenvironmental Engineer-
ing Office at each SW (a component of the Medical Group) shall review and approve
the design, test, and inspection of systems with acoustic, laser, and radiation hazards.
The Bioenvironmental Engineering Office shall also perform the following activities: 

2.1.1.3.1.5.2.1.  Review and approve the design of scrubbers and incinerators in
conjunction with Wing Safety. 

2.1.1.3.1.5.2.2.  Review and approve the performance characteristics of hypergolic
propellant vapor control foam or other vapor control processes including compati-
bility, delivery system design, and purge systems in conjunction with Wing Safety
and the Fire Marshal. 
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2.1.1.3.1.5.2.3.  Review and approve, in conjunction with Wing Safety and the Fire
Marshal, the requirements for and design of air monitoring systems. 

2.1.1.3.1.5.2.4.  Approve the use of all Occupational Health/Personal Protective
Equipment (OH/PPE). 

2.1.1.3.1.5.2.5.  Coordinate with other organizations, such as Wing Safety and Pad
Safety, to ensure that activities and operations are in compliance with 40 CFR,
AFOSH 48 and 161 series documents, AFI 91-110, AFI 91-301, 30 SWI 40-103
and 45 SWI 40-201. 

2.1.1.3.1.5.2.6.  Survey identified noise sources (acoustic hazard operations). 

2.1.1.3.1.5.2.7.  Review and approve laser systems operated on AFSPC ranges as
well as safe eye distances. 

2.1.1.3.1.5.3.  Base Civil Engineering. The Base Civil Engineering at each SW shall
perform the following activities: 

2.1.1.3.1.5.3.1.  Coordinate on SW/SE developed explosive site plans. Assist Wing
Safety in submitting explosive site plans for approval through appropriate engi-
neering and safety channels (14 AF, HQ AFSPC, AFSC, and the Department of
Defense Explosive Safety Board (DDESB)) IAW Air Force Manual 91-201
(AFMAN 91-201), Explosives Safety Standards. This includes updating Base
Comprehensive Planning documents to ensure they include approved site plan
applied explosive clearance requirement changes. 

2.1.1.3.1.5.3.2.  Obtain all necessary environmental permits, including but not lim-
ited to scrubbers, incinerators, and other mitigating devices. 

2.1.1.3.1.5.3.3.  Review and approve, in conjunction with Wing Safety, facility and
structure modifications or operational changes that affect explosive site plans. 

2.1.1.3.1.5.3.4.  Ensure the launch base infrastructure (power and command and
control (C2)) is capable of supporting required safety systems and meeting Launch
Safety requirements (see paragraphs 4.1.10.4. through 4.1.10.4.2.3.). 

2.1.1.3.1.5.3.5.  Coordinate with other organizations, such as Wing Safety and Pad
Safety, to ensure that activities and operations are in compliance with AFI 32-2001,
The Fire Protection Operations and Fire Prevention Program and DoD, federal,
state, and local government environmental regulations. 

2.1.1.3.1.5.4.  Environmental Planning Section. The Environmental Planning Section
at each SW (a component of Base Civil Engineering) shall review and approve regu-
lated environmental plans and procedures. 

2.1.1.3.1.5.5.  Fire Marshal. The Fire Marshal (a component of Base Civil Engineer-
ing) shall establish hazardous atmosphere classification and other duties. The Fire
Marshal is the “authority having jurisdiction” in the National Fire Protection Associa-
tion (NFPA) standards (with the exception of NFPA 70, National Electric Code Hand-
book). The Fire Marshal shall be responsible for the following: 
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2.1.1.3.1.5.5.1.  Providing necessary information to Civil Engineering and Wing
Safety in regard to fire protection requirements for range facilities and structures. 

2.1.1.3.1.5.5.2.  Coordinating with Wing Safety to ensure that facilities and struc-
tures on AFSPC ranges meet national fire protection standards. 

2.1.1.3.1.5.5.3.  Reviewing and approving fire protection plans IAW AFI 32-2001. 

2.1.1.3.1.5.5.4.  Conducting fire protection system testing, inspection, other fire
protection activities IAW Military Handbook 1008, Fire Protection for Facility
Engineering, Design, and Construction. 

2.1.1.3.1.5.5.5.  Review and approve the performance characteristics of hypergolic
propellant vapor control foam or other vapor control processes including compati-
bility, delivery system design, and purge systems in conjunction with Bioenviron-
mental Engineering and Wing Safety. 

2.1.1.3.1.5.6.  Cape Support (45 SW) and Range Scheduling (30 SW). Prior to
pre-launch and launch operations, Cape Support (ER) or Range Scheduling (WR) shall
notify and request support as required from Pad Safety, Fire, Medical, Security, Envi-
ronmental Health, and other agencies. 

2.1.1.3.1.5.7.  Facility Operators. Facility Operators shall perform the functions
described below (if the Range User is the Facility Operator, then the Range User shall
also perform these duties): 

2.1.1.3.1.5.7.1.  Develop and submit Facility Emergency Procedures for review
and approval by Wing Safety. 

2.1.1.3.1.5.7.2.  Perform monthly inspections, develop and maintain Hazardous
Facility Inspection records, and develop and maintain Explosives Facility and/or
Area Ground System Test Plans, as required. At the ER, the Facility Operator sub-
mits reports to Wing Safety, as required. 

2.1.1.3.1.5.7.2.1.  The contents of hazardous facility inspection records and
associated report requirements are specified in AFSPCMAN 91-710 Volume 6. 

2.1.1.3.1.5.7.3.  Post explosive limits, personnel limits, and fire symbols in clearly
viewable locations when ordnance and propellants are moved into or out of a facil-
ity. 

2.1.1.3.1.5.7.4.  Explosives Facility and/or Area Ground System Test Plan require-
ments are specified in AFSPCMAN 91-710 Volume 6. 

2.1.1.3.1.5.7.5.  Develop FEOPs and submit to Wing Safety for review and
approval at least 45 calendar days before facility use. FEOPs describe necessary
measures to assure safety of personnel, government resources, and operations
essential to establish safe conditions. Conditions that should be addressed in the
FEOPs include, but are not limited to, response to fire and response to spill, leak, or
release of hazardous commodities. Topics that should be addressed in FEOPs
include notifications and announcements, safing of systems, evacuation routes, and
emergency evacuation assembly point locations. FEOPs are typically combined as
a subset of another publication such as a PSP, but this format is not a requirement. 
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2.1.1.3.1.5.7.6.  Develop Emergency Evacuation Plans detailing safety and emer-
gency actions and post in every building, facility, and area. 

2.1.1.3.1.5.8.  Commander, 30/45th Operations Group (30/45 OG/CC). The 30/45 OG/
CCs shall: 

2.1.1.3.1.5.8.1.  Comply with the SW/SE Launch Safety Program requirements as
specified in the AFSPC 91-7XX publications. 

2.1.1.3.1.5.8.2.  Notify Wing Safety of any safety related issues, especially those
identified with hazardous procedures. 

2.1.1.3.1.5.8.3.  Provide the instrumentation, computers, communications, com-
mand transmitter systems, weather support, and Range Safety Display (RSD) sys-
tems necessary to carry out pre-launch and flight safety functions. 

2.1.1.3.1.5.8.4.  Implement Wing Safety-provided real-time mission rules and
flight termination criteria to control errant launch vehicle flight from launch to
impact of vehicles with suborbital trajectories or to orbital insertion for space
launch vehicles. 

2.1.1.3.1.5.8.5.  Advise Wing Safety of operations that require Wing Safety sup-
port. 

2.1.1.3.1.5.8.6.  Ensure Range Users are aware of Launch Safety data require-
ments. 

2.1.1.3.1.5.8.7.  Provide Wing Safety Range User data needed for Launch Safety
approvals, such as flight plan approvals. 

2.1.1.3.1.5.8.8.  Issue hazard notifications. 

2.1.1.3.1.5.8.9.  Approval authority for commissioning/certifying range systems
required to meet Launch Safety requirements. 

2.1.1.3.1.5.8.10.  Coordinate the evacuation of land, air and sea areas based on
Launch Safety requirements. 

2.1.1.3.1.5.9.  Wing Plans. The Wing Plans Offices shall: 

2.1.1.3.1.5.9.1.  For new programs coming to the range, advise Wing Safety of the
proposed operations at the earliest practical time and identify the operations requir-
ing Wing Safety support. 

2.1.1.3.1.5.9.2.  Ensure Wing Safety requirements are considered in the planning
phase of new programs. 

2.1.1.3.1.5.9.3.  Ensure Universal Documentation System documents are provided
to the Safety Assessment Section of Wing Safety. 

2.1.1.4.  Space and Missile Systems Center (SMC). 

2.1.1.4.1.  SMC, through their Wings, acquires and sustains USAF space and missile systems
and services for AFSPC. SMC has lifecycle Operational Safety, Suitability, and Effectiveness
responsibility for all systems and products in the SMC-procured space and missile product
line, including systems and services located at AFSPC ranges. 
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2.1.1.4.2.  SMC shall comply with all the Launch Safety requirements specified in AFSPCI
91-701, AFSPCMAN 91-710, and AFSPCMAN 91-711. The SMC SM shall ensure that all
systems and products in the SMC-procured space and missile product line, (including systems
and services located at AFSPC ranges (launch and range)) have Launch Safety requirements
(AFSPCMAN 91-710 and/or AFSPCMAN 91-711) on contract. The SMC SM shall coordi-
nate acquisition actions and contract modifications with SMC/SE. EWR 127-1 can be used for
pre-existing (grandfathered) programs as specified by Wing Safety. The SMC SM or desig-
nated safety representative will coordinate issues and actions resulting from reviews of proce-
dures, processes, and interfaces/infrastructure with SMC/SE, and appropriate SWs. 

2.1.1.4.3.  The SMC Launch and Range Systems Wing (SMC/LRSW) is responsible for the
acquisition, modernization, and sustainment of range ground systems and products required by
AFSPC ranges to conduct their Launch Safety programs. SMC/LRSW shall obtain coordina-
tion/concurrence of requirements, for systems or products, with the applicable SW/SEs, 14AF/
SE, and HQ AFSPC/SE organizations. For Range Safety critical systems, SMC/LRSW shall
include SW/SEs in Request for Proposal reviews and scheduled program reviews, including
SRR, SDRs, PDRs, CDRs, and associated TIMs. The 30 and 45 SWs require a minimum of 30
days to review all data submittals. Although the Launch Safety requirements in AFSPCMAN
91-710 are intended for Range Users, equipment designed/acquired for AFSPC ranges shall
also comply with the requirements of AFSPCMAN 91-710 or EWR 127-1, as applicable, and
the Combined Command Destruct System (Range Safety Requirements for the 30th and 45th
SWs). 

2.1.1.4.4.  Coordination of Launch Safety Requirements. The applicable SMC organization
(Group, DET, System Wing, etc.) shall work with the 30/45 SW/SEs to resolve Launch Safety
issues, including tailoring of requirements documents. The action SMC organization (Group,
DET, System Wing, etc.) shall coordinate Launch Safety requirements/agreements/tailoring
with SMC/SE. The SMC SM shall invite SMC/SE to participate in tailoring meetings/discus-
sions with the applicable SW. SMC SMs shall provide the dispositions of all SMC-procured
system noncompliance requests to SMC/SE and HQ AFSPC/SEC.” 

2.1.1.4.5.  SMC/SE, as the HQ AFSPC Chief of System Safety (AFSPC/SES), shall coordinate
on all AFSPC range system requirements and range system upgrades and/or modifications. 

2.1.1.4.6.  Each SMC/Wing/SM/DET with control authority of their spacecraft is responsible
for the orbital safety program of their spacecraft until they relinquish control authority to a sat-
ellite control center (from the end of Range Safety control and/or satellite separation from the
launch vehicle through spacecraft on-orbit checkout and transfer of on-orbit authority). This
includes COLA; for example, obtaining and responding to CAs from the JSpOC (1 SPCS). 
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Chapter 3  

FLIGHT SAFETY ANALYSIS POLICY AND PROCESSES 

3.1.  AFSPC Launch Safety Program. AFSPC operates two USAF-owned national ranges established
under DoDD 3200.11, for all users having a valid need for launch and test range capabilities. Operation of
AFSPC ranges carries with it specific responsibilities for public and Launch Safety. The objective of this
chapter is to codify the policy and requirements for the AFSPC ranges to ensure completion of the neces-
sary flight safety analyses and associated approvals as a prerequisite for the launch of any vehicle or the
conduct of any test from the ER or the WR. 

3.2.  Purpose. This chapter establishes the policy and requirements to ensure proactive and responsive
flight safety analysis (FSA) activities at AFSPC ranges. The following paragraphs identify those analyses
and processes that must be completed prior to obtaining approval for launch or test operations. Each SW
has definitive processes and software tools that are used to conduct the analyses and document their tech-
nical approach. The purpose of FSA is to protect people and resources, where practical, by identifying the
hazards associated with launch or test operations, containing and/or minimizing launch or test hazards,
and mitigating the remaining risks. 

3.2.1.  The hazards typically associated with launch or test operations results from inert and explosive
debris, chemical toxicity to propellants released inadvertently to the atmosphere or normal combus-
tion of the propellant, and the distant focusing of an overpressure blast wave under certain meteoro-
logical conditions. These hazards may be the result of a launch vehicle or test article malfunction and
subsequent breakup or intact impact, or the combustion and release of chemical constituents during
normal operations. The primary goal of the FSA approach is to contain the hazards and isolate the haz-
ards from populated areas wherever practical. This is in accord with the primary policy that no hazard-
ous condition is acceptable (acceptable hazard) if mission objectives can be attained from a safer
approach, methodology or position, i.e., minimizing the hazards and conducting the mission as safely
as reasonably possible. Where the possibility of hazardous conditions exist, this typically involves
developing destruct lines with the goal of containing inert and explosive debris within pre-determined
areas, restricting launch azimuths and stage drop areas, clearing or evacuating hazardous areas, wind
restrictions, and/or the development of mission rules for the activation of FSSs if needed to destroy
errant launch vehicles or test articles. 

3.2.2.  The minimization of launch hazards may include avoiding land impact of jettisoned compo-
nents (jettisoned bodies) and associated inert debris, not allowing large explosive debris to impact
intact, controlling maritime hazards to sparsely populated or broad ocean areas, and only allowing
flight over land when absolutely necessary. When hazards cannot be contained or minimized to an
insignificant level, then assessments shall be performed to determine if the remaining risk is accept-
able (acceptable launch risk). AFSPC Wing Safety Offices shall develop and maintain up-to-date soft-
ware models and tools to assess the risks associated with any hazards that cannot be contained
resulting from operations performed at the ranges. Currently these include hazards from inert and
explosive debris, toxics, and DFO. 

3.3.  Risk Assessment Approach and Policy. The current AFSPC launch range risk assessment
approach is to evaluate the risk for each hazard and for each phase of the flight or test using the appropri-
ate analysis. The overall mission risk for each hazard is then established by accumulating (summing) the
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risks for all phases of the mission or operation. For example, inert and explosive debris risk shall be eval-
uated both for the launch area and downrange (overflight) portions of flight and then accumulated for a
total mission risk for that hazard. Since the toxic and DFO hazards associated with launch vehicles exist
primarily in the launch area, their respective mission risk is defined only by the analysis performed in that
phase of flight. Each hazard's risk is treated separately with an estimate of casualty expectancy, or the
average number of expected casualties. 

3.3.1.  When assessing risk for flight analysis purposes, a casualty is assessed when an estimate of
serious injury or worse occurs, including a fatality. The Abbreviated Injury Scale (AIS) is appropriate
for describing medical conditions sufficiently to allow casualty modeling for purposes of determining
whether a launch satisfies the risk criteria for Launch Essential Personnel (LEP) and the Public (Gen-
eral Public and Neighboring Operations Personnel (NOP)). Refer to Attachment 1, Glossary of Ref-
erences, Abbreviations and Acronyms, and Terms for a more detailed explanation of the AIS. A
serious injury or worse, as characterized by or compared to at least an AIS level 3 or greater, shall be
used to quantify casualties in risk analyses performed to determine acceptability to launch or to con-
duct test operations at AFSPC ranges. 

3.3.2.  Accumulated Risk Criteria Levels. Accumulated risk is the combined collective risk to all
individuals exposed to a particular hazard through all phases of an operation/flight. For the flight of an
orbital launch vehicle, risk is accumulated from liftoff through orbital insertion. For the flight of a
suborbital launch vehicle, risk is accumulated from liftoff through the impact of all pieces of the
launch vehicle, including any payload. The various levels of hazard risks are described in AFSPC-
MAN 91-710 Volume 1 Attachment 4. 

3.3.3.  Included in the definitions are those for Individual Risk, Collective Risk, Accumulated Risk,
and Aggregated Risk. Also provided are the definitions for Public (including General Public and
Neighboring Operations Personnel) as well as Launch Essential Personnel. These definitions are also
included in this publication, Attachment 1, Terms. 

3.4.  Risk Analysis: Risk analysis can be conducted using a simple and typically conservative approach
or with very sophisticated and complex tools. The purpose for developing and using very complex models
is often to reduce the conservatism in risk estimation and attempt to model real-world conditions as accu-
rately as possible. The tradeoff in using these sophisticated models is the cost associated with performing
the analysis, the accuracy of the assumptions, and the increased data requirements and fidelity of the mod-
els. The concern with using simple models is to ensure that the assumptions and input data are sufficiently
conservative to provide adequate protection to the population being protected. 

3.4.1.  AFSPC ranges shall perform, or accept from Range Users, risk assessments using a tiered
approach. Depending on the decision makers needs and the relative responsiveness required of the
risk estimate, the tiered approach may employ risk assessment tools, procedures, and data products
that range from relatively simple to extremely complex, to establish a casualty for each hazard associ-
ated with a launch, test, or operation. If the relatively simple means provides a risk assessment that
can be verified as conservative by Wing Safety, and insignificant with respect to the acceptable crite-
ria, then no further analysis is required. However, as public encroachment increases, and as more
powerful launch vehicles are developed and more hazardous tests are conducted at the ranges, the risk
estimated with more simple approaches may exceed the acceptable criteria. Therefore, more sophisti-
cated tools, methods, and higher fidelity data may be required to evaluate the risk, minimize or reduce
the conservatism in the estimates and determine acceptability; and typically with significant increases
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in cost and schedule. The simple risk models (tier 1) will generally have associated minimum thresh-
old limits for personal injury such that the flight safety analyst assumes that exceeding these limits
will result in a casualty. The more complex risk assessments (tier 2) employ technically sound and
empirically substantiated injury models relating the probability of serious injury to the degree of haz-
ard exposed to a population. 

3.4.2.  Hazard Thresholds:  

3.4.2.1.  Inert debris. Two minimum hazard threshold screens shall be used for a tier 1 inert debris
risk analysis. The first screen assumes a debris piece with a kinetic energy of 11 foot-pounds or
greater will result in a casualty due to blunt trauma. The second screen shall account for a casualty
due to a penetrating injury by an inert piece of debris and based on a injury threshold level of 8
foot-pounds per inch squared, or will be defined by Wing Safety during tailoring discussions. 

3.4.2.2.  Explosive Debris. Minimum threshold criteria for a tier 1 analysis shall be used to deter-
mine when the overpressure associated with propellant debris capable of exploding on ground
impact can hazard a person in the open, or adversely affect ships and boats located within a
defined distance from an exploding debris piece. The first criteria is used for a person in the open
and assumes that exposure to an overpressure of 1.0 pound per square inch (psi) or greater will
result in a casualty due to a blast load of an explosive debris piece. The second criterion associated
with an exploding debris piece is applied for protection of ships and boats and their associated hit
probability. Flight analysts shall calculate an overpressure distance for ships and boats using 1.0
psi and 0.4 psi, respectively. This will result in a maximum radius such that a vessel within the
respective radius about the surface impact point will be considered hit by the debris piece. 

3.4.2.3.  Toxic Exposure and Distant Focusing Overpressure. Each AFSPC range uses highly tech-
nical models to determine toxic and DFO hazards that incorporate minimum threshold screening
criteria prior to estimating risk with sophisticated injury models and as such do not incorporate a
tiered approach. 

3.5.  Public. The USAF divides the Public into two categories; the General Public and NOP. NOP was
defined to account for the special qualifications associated with personnel conducting operations occur-
ring within the vicinity of, but not associated with, the current launch. 

3.5.1.  General Public. The General Public consists of all persons that are not in the LEP or NOP cat-
egories. For a specific launch, the General Public includes visitors, media, and other non-operations
personnel at the launch site as well as persons located outside the boundaries of the launch site that are
not associated with the specified current launch. 

3.5.2.  Neighboring Operations Personnel (NOP). NOP are individuals, not associated with the
specific launch or operations currently being conducted, who are required to perform safety, security
or operationally critical tasks at the launch base and who are notified of a neighboring hazardous oper-
ation and are either trained in mitigation techniques or are accompanied by a properly trained escort.
Because of this special qualification, NOP shall be included in the same risk category(s) as LEP. 

3.6.  Risk to General Public. No hazardous condition is acceptable (acceptable hazard) if mission objec-
tives can be reasonably obtained from a safer approach, methodology, or position. Containment of the
hazard shall be accomplished when possible. When containment of the hazard is not possible, a risk anal-
ysis shall be performed. When the decision maker has agreed that the risk is within acceptable levels
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(acceptable launch risk), and cannot be further reduced by reasonable methods, the hazardous operation
may proceed. Launch area and downrange overflight shall be evaluated and the total risk accumulated.
Individual hazardous activities may only exceed guidance levels based on national need. 

3.6.1.  Launch Vehicles. Initiation of launch vehicle flight may be accomplished if the FSA satisfies
all of the following public risk criteria: 

3.6.1.1.  Risk to any individual member (individual risk) of the general public does not exceed a
casualty expectation of 1 x 10-6 for each hazard per launch. 

3.6.1.2.  Risk associated with the flight to all members of the general public (collective risk),
excluding persons in waterborne vessels and aircraft, does not exceed a casualty expectation of 30
x 10-6 for each hazard per launch. 

3.6.1.3.  The cumulative hit probability of inert and explosive debris impact for each group of pub-
lic and mission support waterborne vessels in all impact areas identified by Wing Safety does not
exceed 1 x 10-5. 

3.6.1.4.  Aircraft shall not be exposed above 1 x 10-6 collective probability of impact. A more con-
servative criterion of a 1 x 10-8 collective probability of impact (that is also used for ships) may be
used for aircraft to account for risk uncertainty caused by variability in aircraft type, position, alti-
tude, and speed. 

3.6.1.5.  Trains shall not be exposed above 1 x 10-6 probability of impact. 

3.6.1.6.  For all launch vehicles, jettisoned components, propagated debris, and payloads with the
potential to collide with manned orbiting objects, the level of protection provided to the spacecraft
shall be: (1) ensuring a spherical miss distance of 200 km or (2) ensuring an ellipsoidal miss dis-
tance of 200 km in-track and 50 km perpendicular to the in-track axis or (3) not exceeding a prob-
ability of impact greater than 1 x 10-6 per spacecraft. COLA analysis is used in the minus count to
protect orbiting objects from collision with a launch vehicle or its jettisoned components. A
COLA closure time period (no launch) is calculated for any object violating the criteria described
below. A COLA closure time period shall result in a launch hold for that time period. A mission/
launch scrub occurs only if the closure time period conflicts with any remaining time for the mis-
sion launch window. At present, Wing Safety only requires COLAs for manned objects such as the
International Space Station, Space Transportation System, and critical supply vehicles to manned
objects. 

3.6.2.  Directed Energy. Directed energy systems include, but are not limited to, lasers and neutral
particle and ion beams with any combination of surface, air, or space locations for the energy source
and target. The term “laser” as used in this document as a generic reference to all directed energy sys-
tems. Operations involving laser illumination require a Wing Safety approved process to ensure per-
sonnel will not be exposed to hazardous laser emissions. Where total protection against exposure is
not possible through the design process, clearance areas and access controls shall be established. Laser
operations shall be in compliance with American National Standards Institute Standards Z136.1
(American National Standard for the Safe Use of Lasers) and Z136.6 (American National Standard
for the Safe Use of Lasers Outdoors) and AFOSHSTD 48-139 (Laser Radiation Protection Pro-
gram). Coordination with the USSTRATCOM’s Laser Clearinghouse, operating out of Cheyenne
Mountain Operations Center/J3S is required for all Class 3 and 4 lasers operated outside of a confined
laboratory environment that will or may have the potential to propagate above the horizon. A risk
approach may be developed and used if the containment approach is not practicable; with acceptable
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risk criteria (acceptable launch risk) approved by the decision maker. Laser operations shall be
reviewed by Wing Safety at the 30 SW and by the Laser Safety Working Group at the 45 SW. This
review shall include the following: 

3.6.2.1.  Providing guidance to the Range User for satisfying Launch Safety requirements. 

3.6.2.2.  Assessing the hazards associated with the specific laser operation being proposed. 

3.6.2.3.  Recommending laser operation constraints. 

3.6.2.4.  Issuing advisories regarding the specific laser operation. 

3.6.3.  Unmanned Aerial Vehicles (UAVs). UAV operations or tests may be accomplished if the FSA
satisfies one of the below general public risk criteria. UAV operations or tests must show a level of
risk to the general public no greater than that of an operation or test of a piloted aircraft. 

3.6.3.1.  The flight is confined to unpopulated areas with the exception of take-off and landing
when the level of risk is controlled to be no greater than that of a piloted aircraft. Recognition of
failure modes which could result in the UAV leaving the assigned airspace, and the history of the
vehicle's response to the failure modes must be considered. Additional safeguards may be required
to ensure the vehicle remains within assigned airspace. 

3.6.3.2.  Risk to the general public does not exceed a casualty expectation of one in one million
flight hours. When empirical data is not available, this condition is met if the route is confined to
sparsely populated areas and qualitative methods indicate casualty expectation is negligible. 

3.6.4.  Reusable Launch Vehicles. Reserved. 

3.7.  Risk to LEP and NOP. Initiation of the flight of a launch vehicle may only be approved if the FSA
satisfies the following risk criteria for LEP and NOP for the following hazards: 

3.7.1.  An AFSPC range may approve launch vehicle flight only if the risk to an individual LEP or
NOP member does not exceed a casualty expectation of 10 x 10-6 for each hazard per launch. 

3.7.2.  An AFSPC range may approve the flight of a launch vehicle only if the risk associated with the
flight to all LEP members does not exceed a casualty expectation of 300 x 10-6 for each of the defined
hazards per launch. 

3.7.3.  The SW/CC can allow for NOP to be accumulated with and assessed at the same risk level
(casualty expectation) as LEP (300 x 10-6). 

3.7.4.  The cumulative hit probability criteria to waterborne vessels and aircraft as stated in paragraphs
3.6.1.3. and 3.6.1.4. apply to LEP, NOP, and mission support vessels in all impact areas identified by
Wing Safety. 

3.8.  Flight Safety Analysis (FSA). A FSA assessment shall demonstrate that an AFSPC range will, for
each launch, control the risk to the public from hazards associated with normal and malfunctioning launch
vehicle flight. The analysis shall employ hazard isolation, risk assessment, or a combination of risk
assessment and partial isolation of the hazards, to demonstrate control of risk to the public. 

3.8.1.  Hazard Isolation. When demonstrating control of risk through hazard isolation, the analysis
shall establish the geographical areas from which the public shall be excluded during flight or opera-
tions at the launch site and any operational controls needed to isolate all hazards from the public. 



AFSPCMAN91-711   1 FEBRUARY 2007 27

3.8.2.  Risk Assessment. When demonstrating control of risk through risk assessment, the analysis
shall account for the variability associated with: 

3.8.2.1.  Each source of a hazard during flight. 

3.8.2.2.  Response mode of the launch vehicle to include planned events as well as failure modes. 

3.8.2.3.  Each external environment and launch vehicle flight environment. 

3.8.2.4.  Populations and accompanying sheltering exposed to hazards associated with flight or
test operations. 

3.8.2.5.  The performance of any FSS, including time delays associated with the system. 

3.8.3.  Combination of Risk Assessment and Partial Isolation of Hazards. When demonstrating
control of risk through a combination of risk assessment and partial isolation of hazards from the pub-
lic, the analysis shall demonstrate the residual public risk due to any hazard not isolated from the pub-
lic or that the LEP satisfies the respective public and LEP risk criteria. 

3.8.4.  Trajectory Analysis. A FSA shall include a trajectory analysis that includes the following
items: 

3.8.4.1.  For any time after liftoff, the limits of a launch vehicle’s normal flight, as defined by the
nominal trajectory and potential three-sigma trajectory dispersions about the nominal trajectory.
The three-sigma trajectories may consist of the left, right, maximum, minimum, steep and lateral
as well as various three-sigma trajectories that are dependent on vehicle type and time of year.
These are defined in AFSPCMAN 91-710, Volume 2, Attachment 2A. 

3.8.4.2.  A fuel exhaustion trajectory that produces instantaneous impact points (IIPs) with the
greatest range for any given time after liftoff for any stage that has the potential to impact the Earth
and does not burn to propellant depletion before a programmed thrust termination. 

3.8.4.3.  For the various types of missions (single launch azimuth, variable launch azimuth, vehi-
cles exhibiting multiple steering options during ascent, multiple propellant engines normally
ignited during liftoff, etc.) specific trajectories should be provided for the varying engine out con-
ditions or options (see Table A1.3 of AFSPCMAN 91-710, Volume 2, Attachment 1). 

3.8.4.4.  Wind Effects. A trajectory analysis shall account for all wind effects, including profiles of
winds that are no less severe than the worst wind conditions under which flight might be
attempted, and shall account for uncertainty in the wind conditions. 

3.8.5.  Malfunction Turn Analysis. A FSA shall include a malfunction turn analysis that establishes
the launch vehicle’s maximum turn capability in the event of a malfunction during flight. A malfunc-
tion turn analysis shall account for each cause of a malfunction turn, such as thrust vector offsets or
nozzle burn-through, etc. For each cause of a malfunction turn, the analysis shall establish the launch
vehicle’s turning capability using a set of turn curves or a family of malfunction trajectories. This is
defined in AFSPCMAN 91-710, Volume 2, Attachment 2C. The analysis shall account for: 

3.8.5.1.  All trajectory times during the thrusting phases of flight. 

3.8.5.2.  The relative probability of occurrence of each malfunction turn of which the launch vehi-
cle is capable. 

3.8.5.3.  The time, as a single value or a probability time distribution, when each malfunction will
terminate due to vehicle breakup. 
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3.8.5.4.  Identify what terminates each malfunction turn, such as aerodynamic breakup or inertial
breakup, etc. 

3.8.5.5.  Identify the launch vehicle’s turning behavior from the time when a malfunction begins to
cause a turn until aerodynamic breakup, inertial breakup, or ground impact. The analysis shall
account for trajectory time intervals during the malfunction turn that are sufficient to establish turn
curves that are smooth and continuous. 

3.8.5.6.  For each malfunction turn, identify the launch vehicle velocity vector turn angle from the
nominal launch vehicle velocity vector. 

3.8.5.7.  For each malfunction turn, identify the launch vehicle velocity turn magnitude from the
nominal velocity magnitude that corresponds to the velocity vector turn angle. 

3.8.5.8.  For each malfunction turn, identify the orientation of the launch vehicle longitudinal axis
measured relative to the nominal launch vehicle longitudinal axis or Earth relative velocity vector
at the start of the turn. 

3.8.5.9.  Malfunction Turn Data requirements for Range Users are listed in AFSPCMAN 91-710
Volume 2, Attachment 2C. 

3.8.6.  Inert and Explosive Debris Analysis. A FSA shall include an inert and explosive debris anal-
ysis. For any test or operation producing inert or explosive debris, an analysis shall identify all hazard-
ous launch vehicle debris that results from normal and malfunctioning launch vehicle flight. 

3.8.6.1.  Launch Vehicle Fragmentation Analysis. An inert and explosive debris analysis shall
account for each cause of launch vehicle fragmentation, including at a minimum: 

3.8.6.1.1.  Any FTS activation. 

3.8.6.1.2.  Launch vehicle explosion. 

3.8.6.1.3.  Aerodynamic loads. 

3.8.6.1.4.  Inertial loads. 

3.8.6.1.5.  Atmospheric reentry heating. 

3.8.6.1.6.  Impact of intact vehicle. 

3.8.6.2.  Inert and Explosive Debris Fragment Lists. An inert and explosive debris analysis shall
produce lists of inert and explosive debris catalogs. The lists shall account for all launch vehicle
inert and explosive debris fragments, individually or in groupings of fragments whose characteris-
tics are similar enough to be described by a single set of characteristics. The inert and explosive
debris lists shall describe the physical, aerodynamic, and harmful characteristics of each inert and
explosive debris fragment, including at a minimum: (This data is included in AFSPCMAN
91-710, Volume 2, Attachment 2B). 

3.8.6.2.1.  Origin on the vehicle, by vehicle stage or component, from which each fragment
originated. 

3.8.6.2.2.  Whether it is inert or explosive. 

3.8.6.2.3.  Weight, dimensions, and shape. 

3.8.6.2.4.  Lift and drag characteristics. 
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3.8.6.2.5.  Properties of the incremental velocity distribution imparted by breakup. 

3.8.6.2.6.  Axial, transverse, and tumbling area. 

3.8.7.  Flight Safety Limits Analysis. A FSA shall identify the location of populated or other pro-
tected areas, and establish flight safety limits (destruct lines) that define when an FSS shall terminate
a launch vehicle’s flight to prevent the hazardous effects of the resulting inert and explosive debris
impacts from reaching any populated or other protected area and ensure that the launch satisfies the
public risk criteria. The population used for analysis shall take variations due to growth in the local
populous and temporary changes due to seasonal or special circumstances. 

3.8.7.1.  Flight Safety Limits. The analysis shall establish flight safety limits for use in establish-
ing flight termination rules. The flight safety limits shall account for all temporal and geometric
extents on the Earth’s surface of a launch vehicle’s hazardous inert and explosive debris impact
dispersion resulting from any planned or unplanned event for all times during flight. Flight safety
limits shall account for all potential contributions to the inert and explosive debris impact disper-
sions, including at a minimum: 

3.8.7.1.1.  Time delays, as established by the time delay analysis. 

3.8.7.1.2.  Residual thrust remaining after flight termination implementation or vehicle
breakup due to aerodynamic and inertial loads. 

3.8.7.1.3.  All wind effects. 

3.8.7.1.4.  Velocity imparted to vehicle fragments by breakup. 

3.8.7.1.5.  All lift and drag forces on the malfunctioning vehicle and falling inert and explosive
debris. 

3.8.7.1.6.  All launch vehicle guidance and performance errors. 

3.8.7.1.7.  All launch vehicle malfunction turn capabilities. 

3.8.7.1.8.  Any uncertainty due to map errors and launch vehicle tracking errors. 

3.8.7.1.9.  Gates. If a launch involves flight near or directly over any populated or other pro-
tected area, the FSA shall establish a gate to protect those populated areas from errant launch
vehicles (Gate Analysis). 

3.8.7.2.  Designated Inert and Explosive Debris Impact Limits. The analysis shall establish desig-
nated impact limit lines (ILLs) to bound the area where debris with a ballistic coefficient of three
or more is allowed to impact if the FSS functions properly. 

3.8.8.  Straight-Up Time/Red Time Analysis. The 45 SW and the FAA currently use the term
“Straight-Up Time Analysis” while the 30 SW uses the term “Red Time Analysis.” In order to stan-
dardize terminology, the 30 SW shall change their terminology to match that of the 45 SW and FAA
over time during normal publication etc. changes. A FSA shall establish the straight-up time for a
launch for use as a flight termination rule. The analysis shall establish the straight-up time as the latest
time after liftoff, assuming a launch vehicle malfunctioned and flew in a vertical or near vertical direc-
tion above the launch point, at which activation of the launch vehicle’s FSS or breakup of the launch
vehicle would not cause hazardous inert or explosive debris, and it's associated overpressure and sec-
ondary fragmentation, to affect any populated or other protected area. 
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3.8.9.  Gate Analysis. For a launch that involves flight directly over or near a populated or other pro-
tected area, the FSA shall include a gate analysis. The analysis shall establish the portion of a flight
safety limit, a gate, through which a normally performing launch vehicle’s IIP will be allowed to pro-
ceed. An IIP shall enable the flight safety analyst and flight control officer to determine whether the
launch vehicle’s flight is in compliance with general public risk criteria. When establishing that por-
tion of a flight safety limit, the analysis shall demonstrate that the launch vehicle flight satisfies the
flight safety requirements. 

3.8.10.  Terminal Area Safety Limit Analysis (TASL). For a suborbital launch that involves over-
flight or near overflight of a populated or otherwise protected area prior to the planned safe flight
state, the FSA shall perform a hold-and-resume gate analysis for each populated or otherwise pro-
tected area. The TASL analysis shall account for: 

3.8.10.1.  Terminal Area Gate. For launches that involve overflight near populated areas, a gate
shall be constructed such that while the vehicle’s tracking icon is within region, the launch vehicle
shall not cause inert and explosive debris or critical overpressure hazards to impact upon the pro-
tected area following a launch vehicle breakup. When the launch vehicle flight is outside the gate,
the MFCO is authorized to initiate flight termination action. 

3.8.10.2.  No Destruct Markers/Icons. No destruct markers/icons shall be established for over-
flight of an uncontained populated or otherwise protected area. A no destruct region shall be any
area in which a commanded flight termination action is discouraged because of the increased
debris impact dispersion and risk following a destruction action. Within this region an anomalous
performing vehicle may be allowed to continue its flight until a safer location is reached under
which to terminate flight. 

3.8.10.3.  Terminal Area Destruct Lines (TADL). A TADL shall be a closed continuous contour
that encompasses any populated or otherwise protected area located completely within the ILLs.
The TADL shall encompass a populated or otherwise protected area such that flight termination or
breakup of the launch vehicle while the tracking icon is outside the region would not cause hazard-
ous inert and explosive debris or overpressure to endanger the populated or otherwise protected
area. Encroachment on the TADL by the tracking icon would authorize flight termination action. 

3.8.11.  Data Loss Flight Time (Green Number/Critical Time) and Planned Safe Flight State
Analysis. AFSPC ranges currently use the terms “Green Number” (45 SW) and “Critical Time” (30
SW), however both wings shall change their terms over time as they update their documents, etc to
“Data Loss Flight Time” as used by the FAA. For each launch, a FSA shall establish a Data Loss
Flight Time (Green Number/Critical Times), and a planned safe flight state to establish each flight ter-
mination rule that applies when launch vehicle tracking data is not available for use by the flight
safety crew. 

3.8.11.1.  Data Loss Flight Times (Green Numbers/Critical Times). A FSA shall establish the
shortest elapsed thrusting time during which a launch vehicle can move from normal flight to a
condition where the launch vehicle’s hazardous inert and explosive debris impact dispersion
extends to any protected area as a Data Loss Flight Time (Green Number/Critical Time). The anal-
ysis shall establish a Data Loss Flight Time (Green Number/Critical Time) for all times along the
nominal trajectory from liftoff through that point during nominal flight when the minimum
elapsed thrusting time is no greater than the time it would take for a normal vehicle to reach the
overflight gate, or the planned safe flight state, whichever occurs earlier. 
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3.8.11.1.1.  Minimum Time to Endanger (MTE). The first time that a launch vehicle has suffi-
cient energy to hazard the area outside the ILL (assumes flight in the worst case direction). If
no sensor has acquired launch vehicle track by MTE, the MFCO is authorized to terminate the
flight. 

3.8.11.1.2.  No Longer Endanger (NLE). 

3.8.11.1.2.1.  For suborbital missions, NLE shall be established as the time or position on
the nominal trajectory at which the vehicle no longer has sufficient energy to endanger
areas outside the ILLs. 

3.8.11.1.2.2.  For orbital missions, NLE shall be established as the point in flight where the
time required for the impact point to travel along the nominal trajectory to the overflight
gate is less than the travel time to all other points along the boundary lines. 

3.8.11.1.3.  Safe All the Way. Safe All the Way refers to when a launch vehicle no longer has
the energy or turn capability for the IIP to reach a destruct line from the nominal trajectory. 

3.8.12.  Time Delay Analysis. A FSA shall include a time delay analysis that establishes the mean
elapsed time between the violation of a flight termination rule and the time when the FSS is capable of
terminating flight for use in establishing flight safety limits. 

3.8.12.1.  Analysis Constraints. A time delay analysis shall determine a time delay distribution
that accounts for the following: 

3.8.12.1.1.  The variance of all time delays for each potential failure scenario, including but
not limited to, the range of malfunction turn characteristics and the time of flight when the
malfunction occurs. 

3.8.12.1.2.  A flight safety official’s decision and reaction time, including variation in human
response time; and 

3.8.12.1.3.  Flight termination hardware and software delays including all delays inherent in: 

3.8.12.1.3.1.  Tracking systems. 

3.8.12.1.3.2.  Data processing systems, including all filter delays. 

3.8.12.1.3.3.  Display systems. 

3.8.12.1.3.4.  Command control systems; and 

3.8.12.1.3.5.  Flight termination systems. 

3.8.13.  Flight Hazard Area (FHA) Analysis. A FSA shall include a FHA analysis that identifies
any regions of land, sea, or air that shall be surveyed, public notices provided, controlled or evacuated
in order to control the risk to the public from inert and explosive debris impact hazards. The analysis
shall account for, at a minimum: 

3.8.13.1.  All trajectory times from liftoff to the planned safe flight state, including each planned
impact, for an orbital launch, and through final impact for a suborbital launch. 

3.8.13.2.  Regions of land potentially exposed to debris resulting from normal flight events and
events resulting from any potential malfunction. 
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3.8.13.3.  Regions of sea and air potentially exposed to inert and explosive debris from normal
flight events, including planned impacts. 

3.8.13.3.1.  Buoyancy analysis to determine if planned jettisoned components will become a
maritime hazard. 

3.8.13.4.  In the vicinity of the launch site, any waterborne vessels, populated offshore structures,
or aircraft exposed to inert and explosive debris from events resulting from any potential abnormal
flight events, including launch vehicle malfunction. 

3.8.13.5.  Any operational controls implemented to control risk to the public from inert and explo-
sive debris hazards. 

3.8.13.6.  Inert and explosive debris identified by inert and explosive debris analysis. 

3.8.13.7.  All launch vehicle trajectory dispersion effects in the surface impact domain. 

3.8.13.8.  Public Notices. A FHA analysis shall establish the aircraft hazard areas for Notices to
Airmen (NOTAM) and a ship hazard area analysis shall establish the ship hazard areas for Notices
to Mariners (NTM) that encompass the three-sigma impact dispersion volume for each planned
inert and explosive debris impact. 

3.8.14.  Probability of Failure Analysis. All flight safety analyses for a launch, regardless of hazard
or phase of flight, shall account for launch vehicle failure probability in a consistent manner. A launch
vehicle failure probability estimate shall use accurate data, scientific principles, and a method that is
statistically and probabilistically valid. For a launch vehicle with fewer than two flights, the failure
probability estimate shall account for the outcome of all previous launches of vehicles developed and
launched in similar circumstances. For a launch vehicle with two or more flights, launch vehicle fail-
ure probability estimates shall account for the outcomes of all previous flights of the vehicle in a sta-
tistically valid manner. 

3.8.14.1.  In-Flight Failure. For FSA purposes, a failure occurs when a launch vehicle does not
complete any phase of normal flight or when any anomalous condition exhibits the potential for a
stage or its inert and explosive debris to impact the Earth or reenter the atmosphere during the mis-
sion or any future mission of similar launch vehicle capability. A launch mishap or accident con-
stitutes a failure. A launch incident should be evaluated to determine if the anomalous condition
exhibits the potential for a stage or its inert and explosive debris to impact the Earth or reenter the
atmosphere during the flight of any future mission. 

3.8.14.2.  Flight. For flight analysis purposes, flight begins at a time in which a launch vehicle nor-
mally or inadvertently lifts off from a launch platform. 

3.8.14.3.  Liftoff. Liftoff occurs with any motion of the launch vehicle with respect to the launch
platform. The term liftoff is most often used in the context of motion with respect to a fixed asset,
such as a launch pad or sea platform. But here, liftoff also includes separation from a carrier air-
craft. For other types of launch platforms the determination of liftoff shall be on a case-by-case
basis, and may need to consider the threat to the general public prior to separation of the launch
vehicle, such as when a balloon-launching craft is airborne. 

3.8.15.  Debris Risk Analysis. A FSA shall demonstrate that the risk to the public potentially
exposed to inert and explosive debris hazards from any one flight of a launch vehicle satisfies the pub-
lic risk criterion for inert and explosive debris. An inert and explosive debris risk analysis shall
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account for risk to populations on land, including regions of launch vehicle flight following passage
through any gate in a flight safety limit established as required by overflight gate analysis. An inert
and explosive debris risk analysis shall account for any potential casualties to the public as required by
the inert and explosive debris thresholds and the public risk criteria. 

3.8.16.  Toxics.  

3.8.16.1.  Release Hazard Analysis. A FSA shall establish flight commit criteria that protects the
public from any hazard associated with toxic release and demonstrates compliance with the public
risk criterion. The analysis shall account for any toxic release that will occur during the proposed
flight of a launch vehicle or that would occur in the event of a flight mishap. The analysis shall
account for any operational constraints and emergency procedures that provide protection from
toxic release. The analysis shall account for all members of the public and LEP that may be
exposed to the toxic release, including all those on land and on any waterborne vessels, populated
offshore structures, and aircraft that are not operated in direct support of the launch. 

3.8.16.2.  Toxic Modeling. A variety of predictive models and analytical techniques are used to
ensure that the public and launch area personnel are not exposed to toxic chemicals in concentra-
tions that exceed applicable threshold limits. Key considerations that shall be addressed include,
but are not limited to, the specific commodities loaded and their quantity; potential agents result-
ing from mixing and/or reactions; nature or mechanism of release; and weather parameters such as
wind speed, wind direction, temperature, temperature gradient, inversion layer, surface reflection
coefficient, exposure response functions, and cloud cover as well as the uncertainty of these
parameters. 

3.8.17.  Blast.  

3.8.17.1.  General. The Blast Damage Assessment model shall address intermediate hazardous
range effects of a shock wave from an inadvertent detonation, such as from a launch vehicle mal-
function, impact, or destruction. 

3.8.17.2.  Near Field. Personnel located at near-in areas of overpressure above one psi shall be
evacuated and are not considered in the assessment. 

3.8.17.3.  Intermediate Field. It is the intermediate distance with overpressures between 0.1 to 1.0
psi that are of concern. The area encompassing overpressures in this range varies considerably
with local meteorological conditions. 

3.8.17.4.  Distant Focusing Overpressure. A FSA shall establish flight commit criteria that protect
the public from any hazard associated with DFO effects due to potential explosions during launch
vehicle flight and demonstrate compliance with the public risk criteria. The analysis shall account
for DFO or overpressure enhancement given real time meteorological conditions and terrain char-
acteristics. The potential for broken windows and associated casualties due to peak incident over-
pressures of 1.0 psi and below shall be determined. The explosive capability of the launch vehicle
on pad at liftoff, at impact, at altitude, and potential explosions resulting from debris impacts,
including the potential for the mixing of liquid propellants, shall be considered. The FSA shall
consider the characteristics of the launch vehicle flight and the surroundings that could affect the
population’s susceptibility to injury, such as the type of shelter and the time of day of the proposed
launch. The analysis shall also consider the characteristics of the potentially affected windows,
including size, location, glazing material, orientation and condition (if available), and the hazard
characteristics of the potential glass shards. 
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3.8.17.5.  Far Field. At far-out distances, with overpressures of less than 0.1 psi, the hazards are
relatively minor. 

3.8.18.  Collision Avoidance (COLA) Analysis. A FSA shall include a COLA analysis that estab-
lishes each launch wait in a planned launch window during which a Range User shall not initiate flight
in order to protect any manned orbiting object. The analysis shall be performed on all components or
propagated debris achieving altitudes greater than 150 km. Based on the COLA analysis, the FSA
shall identify “launch wait” periods within the launch widow. The launch wait periods are no launch
periods. Wing Safety shall ensure that the Range Users account for uncertainties associated with
launch vehicle performance and timing and ensure that any calculated launch waits incorporate all
additional time periods associated with such uncertainties. A Range User shall implement any launch
waits as flight commit criteria. 

3.8.18.1.  Orbital Launch. For an orbital launch, the COLA analysis shall establish any launch
waits needed to ensure that the launch vehicle, any jettisoned components or propagated debris,
and payloads do not violate the criteria in 3.6.1.6. for manned orbiting spacecraft during ascent to
orbital insertion plus an analyst defined number of revolutions to account for the objects’ orbit
type, its altitude exceeding the manned spacecraft altitude by the appropriate miss distance; and
sufficient time for the object to be catalogued by the JSpOC (1 SPCS). 

3.8.18.2.  Suborbital Launch. For a suborbital launch, the COLA analysis shall establish any
launch waits needed to ensure that the launch vehicle, any jettisoned components or propagated
debris, and any payload do not violate the criteria in 3.6.1.6. for manned orbiting objects through-
out the flight. 

3.8.18.3.  Wing Safety shall document and provide to the SW Operations Group (Range) the mis-
sion-specific COLA results. This documentation shall identify mission-specific launch wait peri-
ods and mission-specific COLA criteria including items such as the operations number, operation
description, spacecraft evaluated, and encounter results. 

3.8.18.4.  Analysis Not Required. COLA analysis may not be required if the three-sigma maxi-
mum altitude capability of the launch vehicle, jettisoned components or planned debris is greater
than 50 km below the orbital perigee of a manned object. 

3.8.19.  Analysis for an Unguided Suborbital Launch Vehicle Flown with a Wind We i ght i ng
Safety System. For each launch of an unguided suborbital launch vehicle flown with a wind weight-
ing safety system, the FSA shall: 

3.8.19.1.  Establish flight commit criteria and other Launch Safety rules that a Range User shall
implement to control the risk to the public from adverse effects resulting from normal and mal-
functioning flight. 

3.8.19.2.  Establish any wind constraints under which a launch may occur, and 

3.8.19.3.  Include a wind weighting analysis that establishes the launcher azimuth and elevation
settings that correct for the windcocking and wind-drift effects on the unguided launch vehicle. 

3.8.20.  Flight Safety System Safing. For a launch that uses a FSS and when requested by the Range
User, the Launch Safety rules shall ensure that any safing of the FSS occurs on or after the point in
flight where the FSS is no longer required. 
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3.8.21.  Flight Safety System. For each launch vehicle, vehicle component, and payload, a Range
User shall use a FSS that satisfies the following: 

3.8.21.1.  In the vicinity of the launch site. For each launch vehicle, vehicle component, and pay-
load, a Range User shall use a FSS in the vicinity of the launch site if the following exist: 

3.8.21.1.1.  Any hazard from a launch vehicle, vehicle component, or payload can reach any
protected area at any time during flight; or 

3.8.21.1.2.  A failure of the launch vehicle would have a high consequence to the public. 

3.8.21.2.  In the downrange area. For each vehicle, vehicle component, and payload, a Range User
shall provide a FSS downrange if the absence of a FSS would significantly increase the accumu-
lated risk from inert and explosive debris impacts. 

3.8.22.  Mission Rules.  

3.8.22.1.  Wing Safety is responsible for developing mission rules that document, in detail, flight
control requirements and procedures to be applied during the launch mission, in particular appli-
cation of flight control and flight termination criteria or special conditions for continuing the mis-
sion. In addition, the document may define specific rules such as launch hold criteria and
procedures, emergency procedures and evacuation procedures of the flight control center during
the countdown and in-flight. Wing Safety, Flight Analysis, and the Range User may develop
unique mission rules on a case-by-case basis. 

3.8.22.2.  Mission rules shall be approved by the SW/CC. 

3.9.  Launch Safety Launch Commit Criteria (LSLCC). See Chapter 5 for LSLCC. 
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Chapter 4  

PRE-LAUNCH PROCESSING AND MATERIEL SAFETY 

4.1.  System Safety.  

4.1.1.  Launch vehicles, payloads, their associated ground support systems, and their associated facil-
ities are the source of many hazards that potentially endanger the general public, launch base person-
nel, and government resources. System Safety is the discipline that analyzes these hazards and
through the application of engineering and management principles, criteria, and techniques attempts
to eliminate the hazards or reduce the risk the hazards present to acceptable levels (acceptable hazard)
through design and protective measures. Among these hazards are toxic propellants, explosives, ion-
izing radiation, energy sources, as well as many others. 

4.1.1.1.  The Safety Assessment Section’s System Safety mission is to protect the general public,
the launch site, and all government resources from the hazards generated by all programs using
AFSPC ranges. The specific System Safety responsibilities of the Wing Safety, Safety Assessment
Section are identified in Chapter 2 of this publication. 

4.1.2.  These hazards and protective measures are addressed in detail in AFSPCMAN 91-710 Vol-
umes, 3, 5, and 6 (for programs existing prior to the inception of AFSPCMAN 91-710, protective
measures are found in EWR 127-1, Chapters 3, 5, and 6). Although intended for Range Users, the
AFSPC ranges and range contractors shall comply with the requirements of AFSPCMAN 91-710 or
EWR 127-1, as applicable. The major System Safety sections of AFSPCMAN 91-710, Volumes 3, 5,
and 6 are presented in Table 4.1. In addition, AFSPCMAN 91-710, Volume 1 and EWR 127-1, Chap-
ter 1 identify Range User requirements pertaining to the System Safety Program and provide addi-
tional information relating to the intent of a System Safety Program. 
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Table 4.1.  Matrix of AFSPCMAN 91-710 System Safety Requirements. 

System, Equipment, or 
Type of Hazard 

Design and Test 

Requirements 

Procedural & 

Operational 

Requirements 

Data 

Requirements 

General Design Policy and 
General Ground Safety 
Requirements 

Vol 3 Chap 3 Vol 6 Chaps 3 
and 5 

Vol 3 Chap 4 Atch 1 Sec 
A1.2.3, A1.2.4, and 
A1.2.5; Vol 6 Chap 4 and 
Atch 1 

Pad Safety Console (PSC) Vol 3 Chap 5 Vol 6 Chap 17 Vol 3 Atch 1 Sec A1.2.5.16 
Cranes and Material Handling 
Equipment (MHE) 

Vol 3 Chaps 6 
and Atch 2 

Vol 6 Chap 6 Vol 3 Atch 1 Sec A1.2.4.6, 
A1.2.5.6, A1.2.5.7, and 
A1.2.5.8 

Acoustic Hazards Vol 3 Chap 7 Vol 6 Chap 7 Vol 3 Atch 1 Sec A1.2.4.12 
and A1.2.5.14 

Non-Ionizing Radiation Sources, 
Radio Frequency (RF) and 
Lasers 

Vol 3 Chap 8 Vol 6 Chap 8 Vol 3 Atch 1 Sec A1.2.4.10 
and A1.2.5.12 

Ionizing Radiation (Radioactive) 
Sources 

Vol 3 Chap 9 Vol 6 Chap 9 Vol 3 Atch 1 Sec A1.2.4.11 
and A1.2.5.13 

Hazardous Materials Vol 3 Chap 10 Vol 6 Chap 10 Vol 3 Atch 1 Sec A1.2.4.13 
and A1.2.5.15 

Ground Support Pressure 
Systems 

Vol 3 Chap 11 Vol 6 Chap 11 Vol 3 Atch 1 Sec A1.2.5.9 

Flight Hardware Pressure 
Systems 

Vol 3 Chap 12 Vol 6 Chap 11 Vol 3 Atch 1 Sec A1.2.4.7 

Ordnance Systems, Explosive 
Safety 

Vol 3 Chap 13 Vol 6 Chap 13 Vol 3 Atch 1 Sec A1.2.4.9 
and A1.2.5.11 

Electrical Systems, Hazardous 
Atmospheres 

Vol 3 Chap 14 
and Atch 3 

Vol 6 Chap 14 Vol 3 Atch 1 Sec A1.2.4.8 
and A1.2.5.10 

Motor Vehicles and Convoys Vol 3 Chap 15 Vol 6 Chaps 15 
and 16 

Vol 3 Atch 1 Sec A1.2.5.17 

Computer Systems and Software Vol 3 Chap 16 Vol 3 Chap 16 Vol 3 Chap 16 
Seismic Hazards Vol 3 Chap 17 N/A Vol 3 Atch 1 Sec A1.2.5.19 
Launch Operations N/A Vol 6, Chap 17 N/A 
Solid Rocket Motors Vol 3 Chap 18 Vol 6 Chap 18 Vol 3 Atch 1 Sec 

A1.2.4.9.6 
Facilities and Structures Vol 5 Chaps 1, 2, 

and 4-6 
N/A Vol 5 Chap 3 Vol 5 and 

Atch 1 
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4.1.3.  Hazardous Atmospheres.  

4.1.3.1.  Due to the danger of initiating an explosion, only equipment appropriately rated shall be
permitted in an area where there is a risk of fluids (including vapors) achieving explosive or flam-
mable concentration. Preventative measures, to include design, procedural controls, and safety
devices such as scrubbers and burners, shall be used to minimize the risk of explosive or flamma-
ble concentrations. 

4.1.3.2.  The classification and rating of hazardous locations and equipment permitted to operate
in such locations shall be accomplished IAW AFSPCMAN 91-710, Volume 3, Chapter 14, Vol-
ume 3, Attachment 3, Volume 5, Chapter 5, and Volume 6, Chapter 14 (for programs existing prior
to the inception of AFSPCMAN 91-710, perform IAW EWR 127-1, Sections 3.14, 5.6, and 6.14,
and Appendices 3C, 5B, and 6I). 

4.1.4.  Explosive Safety.  

4.1.4.1.  Safety of explosives shall be assured IAW DoD 6055.9-Standard (STD), DoD Ammuni-
tion and Explosive Safety Standards, the Department of Transportation (DoT) requirements cod-
ified in 49 CFR, and AFMAN 91-201. 

4.1.4.2.  Specific standards regarding safety of explosives are located in AFSPCMAN 91-710 Vol-
ume 3, Chapter 13 and Volume 6, Chapter 13 (for programs existing prior to the inception of
AFSPCMAN 91-710, compliance with EWR 127-1 Sections 3.13 and 6.13 are required). 

4.1.4.3.  Explosive site plans require the approval of the DDESB IAW AFMAN 91-201. 

4.1.4.4.  Wing Safety may approve a license for selected classes or divisions of explosives in small
quantities IAW AFMAN 91-201 and DoD 6055.9-STD. Class/Division 1.1 explosives shall not be
approved by license. 

4.1.4.5.  Temporary buildings or trailers shall not be allowed within an explosive safety clearance
zone without Wing Safety approval. 

4.1.5.  Hazards of Radio Frequency (RF) Energy to Ordnance and Explosives.  

4.1.5.1.  As determined by analyses and tests, local or range-wide RF silence is required during
periods of electro-explosive device (EED) installation, removal, and electrical connection or dis-
connection. At a minimum, RF silence within the complex or area shall be required. 

4.1.5.2.  Radio transmitters shall be kept away from explosives and systems with installed EEDs
IAW the guidance found in AFMAN 91-201. 

4.1.5.3.  Transmitting devices shall be kept a minimum of 50 ft from a fueling area unless they are
intrinsically safe. 

4.1.5.4.  The design and operation of RF systems, as well as other sources of non-ionizing radia-
tion, shall comply with the requirements of AFSPCMAN 91-710, Volume 3, Chapter 8 and Vol-
ume 6, Chapter 8 (for programs existing prior to the inception of AFSPCMAN 91-710, the
applicable requirements are located in EWR 127-1 Sections 3.8 and 6.8). 

4.1.6.  Hazards of Electrostatic Discharge and Flammable Materials.  

4.1.6.1.  Electrostatic discharge can initiate a catastrophic event. The risk of electrostatic discharge
shall be minimized. Only approved material shall be allowed in the vicinity of explosive or flam-
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mable materials. Additionally, flammable materials shall not be used where there is a credible risk
that they may initiate or contribute to a public or launch site hazard. 

4.1.6.2.  Requirements for selection, testing, and approval of materials are located in AFSPCMAN
91-710, Volume 3, Chapter 10 and Volume 6, Chapter 10 (for programs existing prior to the incep-
tion of AFSPCMAN 91-710, the applicable requirements are located in EWR 127-1 Sections 3.10
and 6.10). 

4.1.7.  Pressure System Integrity.  

4.1.7.1.  Pressure systems represent a potential catastrophic hazard to the public, launch site per-
sonnel, and government resources due to the potential for the sudden release of energy from a
failed system, high-energy debris, and uncontained toxic or flammable fluids. The number of
large-scale systems containing either high-pressure fluids or toxic/flammable commodities, cou-
pled with the harsh environmental conditions existing at AFSPC ranges, requires substantial effort
to assure the integrity of pressure systems. 

4.1.7.2.  Integrity of pressure systems shall be assured through design, testing, in-service inspec-
tion, operational requirements, and periodic recertification. To assure the integrity of pressure sys-
tems, compliance with AFSPCMAN 91-710 Volume 3 Chapter 11, Volume 3 Chapter 12, and
Volume 6, Chapter 11 is required (for programs existing prior to the inception of AFSPCMAN
91-710, the applicable requirements are located in EWR 127-1 Sections 3.11, 3.12, 6.11, and
6.12). 

4.1.7.3.  A toxic vapor check shall be conducted by the operations control authority when person-
nel are in a facility that has toxic propellants contained in flight hardware or GSE at the start of
each 8-hour shift and before entering a facility in which toxic propellant has been left unattended
for 8 hours or more. 

4.1.7.4.  Pre-operational Requirements for Pressure Systems Containing Liquid Propellants. 

4.1.7.4.1.  Wing Safety shall approve all procedures used for all liquid propellant operations
and the checkout of liquid propulsion systems. 

4.1.7.4.2.  Pad Safety and other required support shall be on hand before the conduct of opera-
tions. 

4.1.7.4.3.  Pad Safety concurrence to proceed shall be obtained prior to the start of operations. 

4.1.7.4.4.  Before starting operations, Pad Safety shall verify that the facility and equipment
are ready by ensuring the following checks are performed: 

4.1.7.4.4.1.  Wet check of safety showers and water lines before propellant transfer. 

4.1.7.4.4.2.  Accessibility and operability of emergency exit doors. 

4.1.7.4.4.3.  Operability of drain and sump systems and their capability for handling a
worst case spill and wash down. 

4.1.7.4.4.4.  Operability of vent systems. 

4.1.7.4.4.5.  Availability of fire protection. 

4.1.7.4.4.6.  Proper configuration and grounding of propellant systems. 

4.1.7.4.4.7.  Weather conditions. 
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4.1.7.4.4.8.  Public Affairs announcements, warning lights, and barriers. 

4.1.7.4.4.9.  Implementation of access control. 

4.1.7.4.4.10.  All required support on hand. 

4.1.7.4.4.11.  Availability of approved operating procedures and emergency procedures. 

4.1.7.4.4.12.  Removal of ignition sources from the area. 

4.1.7.4.5.  Pad Safety shall inform the Test/Launch Conductor that the appropriate roadblocks
have been established, the hazard area cleared, and propellant tanking can begin. 

4.1.7.5.  Release of Toxic Vapors. 

4.1.7.5.1.  All releases of toxic vapors shall comply with AFI 10-2501, Full Spectrum Threat
Response Planning; the Consolidated Comprehensive Emergency Management Plan
(CCEMP) for Kennedy Space Center (KSC) and Cape Canaveral AFS (CCAFS); 30 SWI
91-106, Toxic Hazard Assessment; 30 SW OPLAN 10-2, Full Spectrum Threat Response
Planning; 30 OPLAN 32-4002-A, Hazardous Materials (HAZMAT) Emergency Response
Plan; 45 SW OPLAN 10-2, Full Spectrum Threat Response Planning; 45 SWI 91-204,
Launch Vehicle Toxic Plume Instruction for On-Base Personnel. 

4.1.7.5.2.  Pad Safety shall issue an approval prior to the start of venting operations. 

4.1.7.5.3.  Pad Safety shall ensure venting restrictions and controls are identified in the appro-
priate PSP or operating procedure. 

4.1.7.5.4.  The operations control authority shall verify that Environmental Health is present to
verify concentration levels at the control area boundary. 

4.1.7.5.5.  The operations control authority shall verify that Security Police or Hazardous
Operations Support (HOS) maintain the appropriate roadblocks. 

4.1.7.5.6.  Planned releases shall be in accordance with permits maintained by Civil Engineer-
ing. 

4.1.7.6.  Handling Leaks and Spills. Major leaks or spills shall be handled with the objective of
minimizing injury to personnel and damage to facilities and equipment in accordance with the
CCEMP; 30 SWI 91-106; 30 SW OPLAN 10-2; 30 SW OPLAN 32-4002-C, Spill Prevention,
Control, and Countermeasures Plan; 45 SW OPLAN 10-2. 

4.1.7.7.  Flight Hardware Pressure Systems. Pad Safety shall inspect flight hardware pressure sys-
tem facilities and equipment prior to use and prior to each operation to ensure a safe configuration
for the facilities, equipment, and propellants involved. 

4.1.8.  Material Handling Equipment (MHE).  

4.1.8.1.  Due to the inherent risk of dropping a hazardous load, or the risk to personnel, MHE shall
be designed, tested, inspected and operated to assure risk is minimized. 

4.1.8.2.  MHE, including handling structures shall be designed, tested, inspected, and operated
IAW AFSPCMAN 91-710, Volume 3, Chapter 6, Volume 3, Attachment 2, Volume 6, Chapter 6,
and Volume 6, Attachment 6 (for programs existing prior to the inception of AFSPCMAN 91-710,
perform IAW EWR 127-1 Sections 3.6. and 6.6., and Appendices 3B, 6F, and 6G). 
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4.1.9.  Pad Safety Console (PSC).  

4.1.9.1.  Each Launch Control Center, Blockhouse, or Firing Room shall contain a PSC for use by
a Wing Safety Representative. 

4.1.9.2.  The PSC shall be designed IAW the requirements in AFSPCMAN 91-710, Volume 3,
Chapter 5 (for programs under EWR 127-1, PSC data requirements are provided in EWR 127-1,
Chapter 3, paragraph 3.5.7.). Data requirements for the PSC are found in AFSPCMAN 91-710,
Volume 3, Attachment 1. 

4.1.9.3.  The Wing Safety Representative shall monitor the progress of the launch countdown from
the PSC and has authority to call a hold when necessary in the interest of safety. Specific duties of
the Wing Safety Representative are described in Chapter 5 of this document. 

4.1.9.4.  Wing Safety shall review and approve the Range User-provided calibration program in
the Flight Termination System Report for the equipment in the PSC. 

4.1.10.  General Safety Requirements.  

4.1.10.1.  Hazardous operations shall be conducted IAW Wing Safety approved procedures. 

4.1.10.2.  Warning systems and signage shall be employed to advise all personnel of the status of
hazardous operations and access restrictions. Wing unique warning and signage requirements
shall be documented in the wing supplements to this document. 

4.1.10.3.  Energy sources shall be controlled through lockout/tagout procedures that have been
approved for the specific operation being performed. 

4.1.10.4.  Base Infrastructure Requirements. The SW/CCs, as the Launch Safety responsible
officer, and their Wing Safety Offices must be able to ensure the proper function of range safety
critical equipment to carry out their Launch Safety mission. Therefore, the base infrastructure crit-
ical equipment required to support range safety shall meet the following requirements. 

4.1.10.4.1.  Command and Control (C2). SW/CCs are the final authority for Launch Safety
decisions and therefore must have the data collection and dissemination and C2 capability to
ensure launch base operations are within acceptable risk limits (acceptable launch risk) consis-
tent with mission requirements and national needs. All AFSPC ranges must have the capability
to monitor, communicate with, and control range assets necessary to meet the Launch Safety
requirements specified in this publication. C2 shall be continuous throughout the duration of
any hazardous operation, even if commercial power is lost. 

4.1.10.4.2.  Power. AFSPC ranges shall be capable of continuous operation and have the abil-
ity to safely terminate activities while operating on primary power. AFSPC ranges shall also
have the ability to safely terminate activities in the event of primary power loss using second-
ary or backup power during any hazardous operation, hang fire, misfire, or destruct event
recovery. 

4.1.10.4.2.1.  Critical communications circuits used for pre-launch, launch, disaster
response, hang fire, and misfire situation resolution shall be able to monitor and continue
to conduct recovery operations for 8 hours after primary power loss. 
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4.1.10.4.2.2.  Safety critical assets necessary to recover from a hazardous situation to a sta-
ble condition shall have a backup power capability for 1 hour and 45 minutes, as a thresh-
old. 

4.1.10.4.2.3.  Heating, Ventilation, and Air Conditioning (HVAC). The HVAC systems
supporting critical Launch Safety assets shall meet the requirements specified in Wing
Supplements to this publication. 

4.1.10.5.  All agencies and personnel located on AFSPC ranges shall comply with the general
safety requirements found in AFSPCMAN 91-710 Volume 6 Chapter 5 (for programs existing
prior to the inception of AFSPCMAN 91-710, the applicable requirements are located in EWR
127-1, Chapter 6, paragraph 6.5). 

4.1.11.  Facilities and Structures.  

4.1.11.1.  In order to assure the safe conduct of hazardous operations in range facilities and struc-
tures, Wing Safety has the following responsibilities: 

4.1.11.1.1.  Review and approve the design, construction, modification, or demolition of all
facilities and structures on AFSPC ranges. Wing Safety shall also ensure facility design docu-
mentation is reviewed and approved by Base Civil Engineering, if applicable. 

4.1.11.1.2.  Assisting Base Civil Engineering in preparing explosive quantity distance site
plans and for submitting them (with Civil Engineering assistance) to the DDESB through
engineering and safety channels for review and approval. 

4.1.11.1.3.  Review and approve facility or structure modification or operational changes that
affect explosive site plans or hazard level of the facility in conjunction with Base Civil Engi-
neering. 

4.1.11.1.4.  Approve the movement or relocation of a hazardous operation and/or system into
or within a facility or structure even if the facility or structure has been used for similar opera-
tions in the past. 

4.1.11.1.5.  Review and approve the performance characteristics of hypergolic propellant
vapor control foam or other vapor control processes including compatibility, delivery system
design, and purge systems in conjunction with Bioenvironmental Engineering and the Fire
Marshal. 

4.1.11.1.6.  Review and approve the requirements for and design of air monitoring systems in
conjunction with Bioenvironmental Engineering. Wing Safety, along with Bioenvironmental
Engineering, shall evaluate and identify locations and facilities that require air monitoring sys-
tems. 

4.1.11.1.7.  Perform surveillance and support of hazardous and safety critical operations as
applicable. NOTE: Certain areas covered by AFI 31-101, The Air Force Installation Security
Program, Chapter 10. 

4.1.11.1.8.  Automatic fire suppression systems may be disengaged in facilities/structures con-
taining high value national assets when the risk to personnel is minimal and/or mitigated and
approved by Wing Safety and the Fire Marshal. 
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4.1.11.2.  All agencies and personnel located on AFSPC ranges shall comply with the facility and
structure safety requirements found in AFSPCMAN 91-710 Volume 5 (for programs existing prior
to the inception of AFSPCMAN 91-710, the applicable requirements are located in EWR 127-1
Chapter 5). 

4.1.12.  Personnel Requirements.  

4.1.12.1.  Personnel shall be properly trained for the tasks that they are assigned. 

4.1.12.2.  Personnel shall not be instructed to perform hazardous or critical tasks if they are
impaired by illness, fatigue, health care procedures, stress, or the influence of medication, drugs or
alcohol. 

4.1.12.3.  Personnel performing hazardous procedures or serving in critical functions shall be ade-
quately rested upon reporting for duty (duty time) and shall be afforded sufficient time to rest
(crew rest/rest period) without intrusion before the subsequent work period. Unless modified by
the appropriate authority, the following requirements shall be met: 

4.1.12.3.1.  Normal shift of 8 or 9 hours. 

4.1.12.3.2.  Maximum shift of 12 hours. 

4.1.12.3.3.  Minimum rest period of 8 hours between shifts. 

4.1.12.3.4.  Maximum of 60 hours per week. 

4.1.12.3.5.  Maximum of 14 consecutive days. 

4.1.12.3.6.  Maximum of three consecutive launch attempts without a 48 hour break. 

4.1.12.4.  Personnel performing hazardous procedures or serving in critical functions shall be
properly trained and provided adequate personnel protective equipment, to include fall protection. 

4.1.12.5.  Pathfinders shall be used to assure the safe conduct of hazardous operations. 

4.1.12.6.  Personnel exposure to hazardous operations shall be minimized. Access to the worksite
shall be restricted to only those persons essential for the safe conduct of the operation. 

4.2.  Pad Safety. Pad Safety is a subordinate unit of the Wing Safety Assessment Section. The Pad Safety
function is performed by a government contractor at the 45 SW and as such the following requirements
are written as contractor tasks. Pad Safety at the 30 SW (performed by government personnel) and the
government contractor at the 45 SW are responsible for the following activities. Unless otherwise noted,
these two groups shall be referred to as Pad Safety in this Section. 

4.2.1.  Pad Safety General Responsibilities.  

4.2.1.1.  Observe, evaluate, and enforce compliance of Launch Safety requirements by all person-
nel within launch complexes, assembly and checkout areas, propellant and ordnance storage areas,
and other areas as deemed appropriate by Pad Safety. Pad Safety personnel shall not be denied
access to any area where hazardous operations are conducted. Pad Safety responsibilities include
the following: 

4.2.1.2.  Review and provide comments on hazardous procedures to Wing Safety. 

4.2.1.3.  Review and provide comments on system design data and operating procedures as neces-
sary and as directed by Wing Safety. 
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4.2.1.4.  Implement specified safety precautions and impose safety holds when necessary during
ground operations as required by the appropriate procedure or PSP. 

4.2.1.5.  Perform HOLDFIRE checks. 

4.2.1.6.  Monitor the status of the FSS during the launch countdown (ER only). 

4.2.1.7.  Assist in the resolution of safety problems in all areas where Pad Safety has jurisdiction
as necessary and as directed by Wing Safety. 

4.2.1.8.  Maintain close coordination with Wing Safety concerning policy and procedures. 

4.2.1.9.  Attend meetings and conferences on subjects and at locations including, but not limited
to; Safety Working Group Meetings, Facility Working Group Meetings, and TIMs as necessary
and as directed by Wing Safety. 

4.2.1.10.  Coordinate with the RPO to ensure enforcement of the Radiation Control Program on
launch complexes and areas where launch vehicles, payloads, and their related hazards are
located. 

4.2.1.11.  Maintain close coordination with Bioenvironmental Engineering and Environmental
Health (both Health Physics and Industrial Hygiene) on environmental health hazards. 

4.2.1.12.  For all incidents involving an environmental health hazard, immediately notify: 

4.2.1.12.1.  Wing Safety, Environmental Health, and Cape Support (ER only). 

4.2.1.12.2.  Wing Safety, Environmental Health, Bioenvironmental Engineering, and Range
Scheduling (WR only). 

4.2.1.13.  When present, ensure that complexes and facilities are cleared of personnel and opera-
tions have been halted when a lightning hazard is imminent IAW the PSP or other safety plans. 

4.2.1.14.  Respond to any mishap and/or incident IAW 45 SW Operations Plan 10-2, the CCEMP
(ER only), and 30 SW Full Spectrum Threat Response Plan 10-2 (WR only). 

4.2.1.15.  Assist Range Users in all safety related issues. 

4.2.1.16.  Provide the final Pad Safety and Wing Safety comments, reviews, and approvals to the
Range User 45 calendar days after receipt of the procedure. 

4.2.1.17.  Pad Safety responsibilities for specific functions (hazardous and safety critical opera-
tions, launch support, etc.) are listed in that specific function area in this Chapter.) 

4.2.2.  Document Preparation and Maintenance. Prepare DAIPs and other safety plans as needed
and as directed by Wing Safety. 

4.2.3.  Hazardous and Safety Critical Operations Support.  

4.2.3.1.  Ensure compliance with established directives and procedures during hazardous and
safety critical operations. 

4.2.3.2.  Assess procedure deviations and coordinate with Wing Safety, as necessary. 

4.2.3.3.  Ensure the number of personnel is kept to a minimum in the designated safety clearance
zone IAW approved procedures. Pad Safety shall be considered part of the maximum manning
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level unless Wing Safety determines that adequate support can be provided from a remote loca-
tion. 

4.2.3.4.  Ensure a thorough and clearly understood safety briefing has been conducted prior to the
start of all hazardous operations. 

4.2.3.5.  Ensure that appropriate support personnel (Fire, Medical, Environmental Health, etc) are
in place as specified in the applicable PSPs or hazardous procedures. 

4.2.3.6.  Ensure that safety roadblocks and roving patrols are established to clear the Flight Cau-
tion Area (FCA), FHA, and other hazardous launch areas at times specified in the applicable PSPs
or hazardous procedures. 

4.2.3.7.  Control personnel access into safety clearance zones during hazardous operations in con-
junction with the Range User. 

4.2.3.8.  Provide advice to the operation control authority regarding the continuation or stoppage
of operations when an imminently hazardous condition or a safety compromise exists. 

4.2.3.9.  Advise the operation control authority that the operation can resume after an imminent
danger has been eliminated and safety requirements have been met. 

4.2.3.10.  Provide inspection reports of new or modified facilities to Wing Safety within 15 calen-
dar days of the inspection (ER only). 

4.2.3.11.  Operate the Hazard Monitor System consoles for all spacecraft processing and integra-
tion hazardous operations (ER only). 

4.2.3.12.  Pathfinder Operations. 

4.2.3.12.1.  Wing Safety shall determine which procedures require a pathfinder operation and
the fidelity of the pathfinder operation in conjunction with the Range User. 

4.2.3.12.2.  Wing Safety and the Range User shall jointly develop acceptance criteria for path-
finder operations and evaluate whether the acceptance criteria have been met. 

4.2.3.13.  Operations Safety Facility, Complex, and Area Inspections. Pad Safety shall: 

4.2.3.13.1.  Perform a systematic visual examination of facilities, related GSE, and any work
in progress that could cause accidental damage to property or injury to people or affect the
launch schedule. This inspection should focus primarily on aerospace ground equipment
(AGE), launch critical associated equipment, maintenance, associated hardware, fire hazards,
fall protection, and equipment on the launch complex. 

4.2.3.13.2.  Perform a safety inspection of the launch complexes, explosives storage and pro-
cessing facilities and areas, and hazardous processing and checkout facilities according to the
following schedule: 

4.2.3.13.2.1.  At least 2 weeks before a launch vehicle or payload being brought to the pad
or facility. 

4.2.3.13.2.2.  Within 48 hours of the launch vehicle or payload being erection on the
launch pad. 

4.2.3.13.2.3.  Immediately before the start of any hazardous or safety critical operation. 
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4.2.3.13.2.4.  After any major or safety-related modification has been made to facilities or
equipment. 

4.2.3.14.  Ordnance Operations. Before giving concurrence for any ordnance operation to begin,
Pad Safety along with the Range User shall ensure the following: 

4.2.3.14.1.  All necessary controls are established. 

4.2.3.14.2.  Test equipment and the system conform to a configuration approved by Wing
Safety. 

4.2.3.14.3.  RF susceptible ordnance distance separation requirements are satisfied IAW
AFMAN 91-201. 

4.2.3.14.4.  All ordnance circuit control switches and firing line interrupt switches are in the
off (open) position before electrical connection of ordnance and thereafter when pad access is
required. 

4.2.3.14.5.  Personnel and explosive limits are enforced. 

4.2.3.14.6.  A clearance zone has been established and cleared before starting the hazardous
operation. 

4.2.3.14.7.  Signs are posted, warning lights are operating, barricades are established, and
Security/HOS is posted. 

4.2.3.14.8.  Aural warnings and announcements have been made. 

4.2.3.14.9.  All serial numbers, calibration dates, proof test dates, and other equipment require-
ments have been verified before operations. 

4.2.3.15.  Wing Safety and the Fire Marshal shall approve all potential critical facility hazardous
location designations. AFSPCMAN 91-710, Volume 3, Attachment 3 provides a flowpath for clas-
sifying hazardous areas. 

4.2.3.16.  Wing Safety shall approve temporary lithium battery storage and handling facilities.
These facilities shall be used only for lithium batteries and shall not be used for other purposes.
Lithium batteries shall not be stored permanently on the ranges. 

4.2.4.  Launch Support.  

4.2.4.1.  Provide technical support for the Launch Disaster Control Group at the ER and the
Launch Support Team (LST) at the WR as required in the Safety Operating Plan and the specific
procedure in use. Pad Safety is responsible for the LST IAW 30 SWI 91-101 (WR only). 

4.2.4.2.  Operate the PSC, for launches. 

4.2.4.3.  Monitor hazardous and safety critical launch operations. 

4.2.5.  Flight Termination System (FTS) Installation, Checkout, and Status. 

4.2.5.1.  Monitor and verify the installation, checkout, and status of the FTS IAW Wing Safety
instructions at locations designated by Wing Safety (ER only). These duties are performed by the
Flight Safety Project Officer (WR only). 

4.2.5.2.  Provide representation on board submarines for specified launch operations and for
in-tube conversions to monitor and ensure proper FTS installation, checkout, and readiness. 
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4.2.6.  Inspections. 

4.2.6.1.  Periodically, at least once a year, inspect all explosive areas and facilities where hazard-
ous and safety critical operations are performed to determine compliance with the requirements of
this document, AFMAN 91-201, and DoD 6055.9-STD (ER only). 30 SW/SEW (Weapons Safety)
shall perform these duties at the WR. 

4.2.6.2.  Pad Safety shall inspect critical facilities prior to the start of a hazardous operation or as
determined necessary by Wing Safety. 

4.2.6.2.1.  Inspect ground support pressure system facilities and equipment before use and
before the start of each operation to ensure a safe configuration for the facilities, equipment,
and propellants involved. 

4.2.6.2.2.  Spot check propellant transfer and storage areas and advise the appropriate area
supervisor of noted discrepancies. 

4.2.6.2.3.  Perform periodic inspections on all ground pressure systems in accordance with
applicable procedures. 

4.2.6.2.4.  Perform periodic inspections on ground based pressure vessels and liquid holding
tanks in accordance with AFSPCMAN 91-710, Volume 3. 

4.2.6.3.  Inspect new or modified critical facilities and structures prior to the initial start up opera-
tion IAW AFMAN 91-201 and DoD 6055.9-STD and forward the inspection report to Wing
Safety within 15 calendar days after the inspection was conducted. 

4.2.6.3.1.  In addition, the inspections shall be performed IAW Wing Safety Facility Activa-
tion Checklists (ER only). 

4.2.6.3.2.  30 SW/SEW shall perform inspections required by AFMAN 91-201 and DoD
6055.9-STD (WR only). 

4.2.6.4.  Periodically, at least quarterly, audit and document the execution of procedures for han-
dling ordnance, propellant material, and high-pressure gases at CCAFS and VAFB. 

4.2.6.5.  Audit the execution of procedures for handling ordnance, propellant material, and high
pressure gases performed on down range facilities at least annually. 

4.2.6.6.  Periodically observe safety critical and hazardous operations to ensure compliance with
approved procedures. 

4.2.7.  Additional Responsibilities and Authorities (WR only).  

4.2.7.1.  Pad Safety Officer (PSO). 

4.2.7.1.1.  Manages a specific launch vehicle/payload system with decision-making authority.
The PSO has Go/No-Go authority relating to all safety issues that arise during selected pro-
cessing and launching activities. 

4.2.7.1.2.  Trains new Pad Safety Supervisor and cross-training other PSOs. 

4.2.7.1.3.  Interfaces with local, county, state, and federal safety agencies regarding Occupa-
tional Safety and Health Administration and environmental issues. 

4.2.7.2.  Pad Safety Supervisor (PSS). 
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4.2.7.2.1.  Under the direction of the PSO, the PSS: 

4.2.7.2.2.  Provides safety surveillance during hazardous and safety critical and selected rou-
tine launch operations. 

4.2.7.2.3.  Observes and provides guidance to Range Users to ensure compliance and imple-
mentation of Launch Safety requirements. 

4.2.7.2.4.  Performs inspections and surveys to analyze risks, identify cause factors, and assign
risk assessment codes. 

4.2.7.2.5.  Performs mishap investigations and monitors corrective actions. 

4.2.7.2.6.  Organizes and supervises missile support teams. 

4.2.7.2.7.  Represents Wing Safety at the daily launch vehicle and/or payload processing meet-
ings. 

4.2.7.2.8.  Provides in-house training, evaluation, and certification. 

4.3.  Motor Vehicle Operations. Requirements for motor vehicle operations can be found in AFSPC-
MAN 91-710 Volume 6, Chapter 15. 

4.4.  Ground Operations. All personnel shall be protected during the performance of hazardous opera-
tions. General ground operations requirements are located in AFSPCMAN 91-710 Volume 6, Chapter 3.
Any person observing an unsafe operation, act, or practice which could imminently result in a serious
injury or death of Department of the Air Force (DAF) military or Department of the AF Civilian (DAC)
personnel (as defined in AFI 91-204 , Safety Investigation and Reports, Attachment 1) or damage to gov-
ernment property has the authority (as specified in AFI 91-301, Chapter 2) to stop the operation, act, or
practice. For all other situations, any person observing an unsafe operation, act, or practice shall report
their observations immediately to one of the following individuals: 1) safety representative; 2) any opera-
tional supervisor; 3) personnel in the chain of command who exercise supervisory authority. 

4.4.1.  The three individuals identified in paragraph 4.4. have the authority to immediately stop the
operation, act, or practice that if allowed to continue, could reasonably be expected to result in death
or serious physical injury to non-Air Force DAF/DAC personnel or major system damage to non-gov-
ernment resources. 

4.4.2.  When any of the individuals identified in paragraph 4.4. take action to stop any unsafe opera-
tion where imminent danger could reasonably be expected to result in death or serious physical harm
to personnel or major system damage, they shall notify the Pad Safety representative. The Pad Safety
representative shall notify Wing safety and Wing Safety shall advise the applicable Squadron or
Group Commander or their designated representative as soon as possible after the event. 
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Chapter 5  

HAZARDOUS AREAS AND LAUNCH SAFETY LAUNCH COMMIT CRITERIA 

5.1.  Purpose. This chapter describes policies, identifies data and systems requirements, and provides
procedures required to define hazardous areas and protect personnel from the hazards associated with
launch vehicles and payloads launched on AFSPC ranges. This chapter provides AFSPC ranges with
information regarding LSLCC (formerly Range Safety Launch Commit Criteria). This information is pro-
vided to assist AFSPC ranges in understanding and planning for potential Wing Safety holds or scrubs as
a result of safety violations during the launch countdown. For detailed guidance on specific missions/
launches, refer to AFSPC Launch Safety supplemental documents at the wing level. The following topics
are addressed in this chapter: 

5.1.1.  Safety Clearance Zones (Section 5.3.). 

5.1.2.  Launch Area Air and Sea Surveillance (Section 5.4.). 

5.1.3.  Jettisoned Bodies Impacting Land in the Launch Area (Section 5.5.). 

5.1.4.  LSLCC are those criteria associated with launch day parameters that shall be met prior to final
Wing Safety approval for launch. These criteria ensure public, launch site, and launch complex safety.
They include launch vehicle, range, and environmental factors. 

5.1.4.1.  Content. Descriptions of each LSLCC are included in each applicable section of this
chapter. Where possible, the exact criteria used during the countdown are provided. General crite-
ria are provided for cases in which the criteria are too complex to address in this document and/or
where the criteria is in a state of flux. Wing Safety offices of primary responsibility (OPRs) and
referenced documents are provided as sources of additional information. The LCC for each of the
types of hazards (debris, blasts, and toxics) is: the general public shall not be exposed to a collec-
tive casualty expectation risk level of more than 30 casualties in 1 million (30 x 10-6) for each haz-
ard per mission and not more than an individual casualty expectation risk of 1 in 1 million (1 x
10-6) for each hazard per mission. Addition information on LSLCC is specified in AFSPCMAN
91-710, Volume 6, Attachment 7. 

5.1.4.2.  Applicability. The requirements identified in this chapter are applicable to the flight anal-
ysis and control functions of the AFSPC ranges. These requirements shall be met to ensure
launches do not pose an unnecessary risk. Not all LSLCC are applicable to all launch vehicles.
Additional specific LSLCC may be provided as part of the RSOR for each individual operational
program. 

5.1.4.3.  Reference Documents. Vehicle specific ground safety systems LSLCC shall be docu-
mented in the RSOR. Mission specific modifications to the RSOR are published for each opera-
tion in the Ops Sup to the RSOR. 

5.2.  Responsibilities and Authorities.  

5.2.1.  Space Wing Commander. The SW/CC or his designated representative has final authority
with regard to allowing personnel to remain within hazardous areas. 
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5.2.2.  Chief of Safety. The Chief of Safety or his/her designated representative is responsible for
evaluating and providing safety approval for personnel authorized to remain in hazardous launch
areas. 

5.2.3.  Wing Safety Office. Each AFSPC Wing Safety Office shall establish and control Hazardous
Launch Areas and develop procedures to protect the public on land, on the sea, and in the air for each
launch and launch vehicle using AFSPC ranges. 

5.2.3.1.  The Wing Safety Offices shall ensure the following criteria are met: 

5.2.3.1.1.  No intact launch vehicle, expected debris, or payload, or launch vehicle and payload
subsystems shall be allowed to intentionally impact on land except in the launch area inside
the ILLs. 

5.2.3.1.2.  Flight paths and trajectories shall be designed so that normal impact dispersion
areas do not encompass land. 

5.2.3.1.3.  Safety margins used to establish flight termination (destruct) limits shall not be
overly restrictive. Wing Safety may allow errant launch vehicles to fly to obtain maximum
data up until they would present an unacceptable risk (see acceptable launch risk) to the public
as long as Wing Safety can maintain positive control of the launch vehicle. 

5.2.3.2.  The functions performed by the Wing Safety Office, with regard to hazardous areas, are
described in the following paragraphs: 

5.2.3.2.1.  Flight Analysis. Flight Analysis is responsible for evaluating the launch vehicle’s
performance and associated flight hazards, and for defining the appropriate launch day safety
clearance zones associated with each launch vehicle and launch complex. Flight Analysis
responsibilities include: 

5.2.3.2.1.1.  Provide descriptions of the required hazardous launch areas to those range
offices that perform surveillance and clearance activities, or disseminate that information
to affected range organizations. 

5.2.3.2.1.2.  Develop and provide detailed descriptions of other Hazardous Launch Areas
to the Range Operations Squadrons (ROPS)/Range Scheduling for the issuance of NOT-
AMs and NTMs. 

5.2.3.2.1.3.  Prepare hit probability contours used for launch day surveillance and clear-
ance. 

5.2.3.2.1.4.  Define and/or prepare aircraft hazard corridor displays and charts for use in
determining whether unwarranted air traffic poses a threat to the launch vehicle or is haz-
arded by the launch vehicle. 

5.2.3.2.1.5.  Provide launch day analysis support to air, land, and sea surveillance and
clearance operations conducted for each launch attempt. 

5.2.3.2.2.  Safety Assessment. Safety Assessment is responsible for ensuring that all programs
using AFSPC ranges provide protection for the public, launch area personnel, and government
resources. Safety Assessment responsibilities include: 

5.2.3.2.2.1.  Define the threat envelops of all hazardous operations that may affect public
safety or launch base safety associated with ground or launch processing. 
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5.2.3.2.2.2.  Establish safety clearance zones required in the preparation for launch. 

5.2.3.2.3.  Pad Safety. Pad Safety is a function performed by Wing Safety or their support con-
tractor. They are responsible for reviewing, monitoring, and enforcing compliance, through
Wing Safety and/or the appropriate launch complex control authority, with this document and
other Launch Safety requirements by all personnel operating as Range Users or support agen-
cies (see 4.2.). Pad Safety hazardous area responsibilities are as follows: 

5.2.3.2.3.1.  Pad Safety and, in that role, the PSO is responsible for performing and then
notifying the MFCO of the following: 

5.2.3.2.3.1.1.  Verify the FCA and FHA are clear. 

5.2.3.2.3.1.2.  Define and/or enforce safety clearance zones and control access to safety
clearance zones within the confines of the immediate launch area. 

5.2.3.2.3.2.  Pad Safety provides the following general hazardous and safety critical sup-
port: 

5.2.3.2.3.2.1.  Ensure the number of personnel is kept to a minimum in the designated
safety clearance zone IAW Wing Safety approved procedures. NOTE: Pad Safety shall
be considered part of the maximum manning level unless Wing Safety determines that
adequate support can be provided from a remote location. 

5.2.3.2.3.2.2.  Ensure appropriate support personnel, such as Fire, Medical, Environ-
mental Health, and other agencies, are standing by at the complex, facility, or desig-
nated area during hazardous operations as specified in the applicable PSPs and
procedures. 

5.2.3.2.3.2.3.  Ensuring safety roadblocks and roving patrols are established to clear
the FCA, FHA, and other hazardous launch areas at times required by the applicable
PSPs and procedures. 

5.2.3.2.3.2.4.  Control personnel access into safety clearance zones during hazardous
operations, in conjunction with the Range User. 

5.2.3.2.3.3.  Pad Safety Pre-Launch Countdown General Requirements. Wing Safety shall
perform the following launch countdown pre-operational functions: 

5.2.3.2.3.3.1.  Within 21 calendar days of F-0 day, monitor and verify FTS safe and
arm (S&A) and exploding bridgewire (EBW) detonator electromechanical checks at a
Wing Safety approved location. 

5.2.3.2.3.3.2.  Ensure the command receivers are not turned on at any time when FTS
ordnance is electrically connected, unless Range Control Officer concurrence has been
given to Wing Safety. 

5.2.3.2.3.3.3.  Monitor and verify no-voltage checks, installation, and the hookup of
the FTS and any other Category A ordnance. 

5.2.3.2.3.3.4.  Verify that the Launch Disaster Control Group (LDCG) (ER)/LST (WR)
is in place at the “fall back” position for each static firing or launch. 

5.2.3.2.3.4.  Pad Safety Launch Countdown General Requirements. The PSO shall per-
form the following launch countdown general functions: 
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5.2.3.2.3.4.1.  Verify that the permanent fire fighting and cooling water systems are
operating properly and that adequate water, at the correct operating pressure and flow
rate, is available until after launch or until the test is scrubbed and propellants have
been detanked. 

5.2.3.2.3.4.2.  Request and verify RF silence, as required. 

5.2.3.2.3.4.3.  Monitor and verify FTS S&A rotation on the pad. 

5.2.3.2.3.4.4.  Monitor and verify FTS end-to-end and other FTS checkouts. 

5.2.3.2.3.4.5.  Immediately notify Wing Safety of any FTS system, subsystem, or com-
ponent failure, discrepancy, or parameter violation (ER only). 

5.2.3.2.3.4.6.  Conduct holdfire and launch enable/disable checks (ER only). 

5.2.3.2.3.4.7.  Verify the removal of the FTS and ignition S&A safing pin and EBW
circuitry safing plug and clear the flight hazard area before launch. 

5.2.3.2.3.4.8.  Verify the reinsertion of the FTS and ignition S&A safing pin and EBW
circuitry safing plug in the event of a scrub as directed by Wing Safety. 

5.2.3.2.3.4.9.  Verify the reinsertion of any Category A ordnance safing devices in the
event of a scrub as directed by Wing Safety. 

5.2.3.2.3.4.10.  Call a hold or prevent further progress during a test or launch count-
down when, in the opinion of the PSO, such action is necessary in the interest of safety. 

5.2.3.2.4.  Launch Countdown Operations. Pad Safety shall: 

5.2.3.2.4.1.  Observe the holdfire and firing line interrupt capability checkout at a mutually
agreed time as close to launch as practical (ER only). 

5.2.3.2.4.2.  Report the results of the holdfire and firing line interrupt capability checkout
to the MFCO (Pad Safety may be in the blockhouse/Launch Control Center/Launch Sup-
port Center, or on board ship during the launch countdown (ER only)). 

5.2.3.2.4.3.  Be on station (in the blockhouse/Launch Control Center, or on board ship if a
sea launch is scheduled) at the PSC at the time specified in the applicable documents
(Range User launch countdown/pre-count). 

5.2.3.2.4.4.  Clear all non-essential personnel from the Blast Danger Area (BDA) and FHA
when required (ER only). Clear the hazard and caution areas when required (WR only). 

5.2.3.2.4.5.  Control all warning devices to indicate the status of hazard conditions. 

5.2.3.2.4.6.  The Monitor and Control Officer controls the warning devices for ballistic
launches (WR only). 

5.2.3.2.4.7.  Declare caution and danger periods at times when such action becomes neces-
sary in the interest of safety. 

5.2.3.2.4.8.  At a mutually agreed upon point in the launch countdown, verbally report the
following to the MFCO, “The Flight Hazard Area is clear” (ER only). Send a green light
signal and verbally state the following “the Flight Caution Area is clear” (WR only). 
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5.2.3.2.4.9.  Ensure the blockhouse air conditioning air intakes are closed before booster
ignition, where applicable. 

5.2.3.2.4.10.  Searchlight and photographic supervisors shall report to Pad Safety when
clearing the complex and upon arrival at the “fallback” position. 

5.2.3.2.4.11.  Initiate a holdfire when safety constraints or emergency situations dictate. 

5.2.3.2.4.12.  Control when personnel may safely exit the blockhouse. 

5.2.3.2.5.  Post-Launch Operations. 

5.2.3.2.5.1.  Immediately after a launch, Pad Safety, Bioenvironmental Engineering, and
the Fire Department along with the Range User shall inspect the pad for personnel hazards
such as contamination, spills, exposed wiring, structural or facility damage, damaged or
leaking propellant or pressure systems, low oxygen content in enclosed areas, and fires. 

5.2.3.2.5.2.  Pad Safety, in the blockhouse, shall coordinate with the Safety Technical
Director (ER)/LST Commander (WR) and the Range User to determine when it is safe to
permit personnel to leave the blockhouse or shelter and when it is safe to allow personnel
on the pad for normal work. 

5.2.3.2.5.3.  Pad Safety shall direct Security/HOS to adjust or lift roadblocks as warranted
by existing conditions. 

5.2.3.2.5.4.  Fire, medical, and pumping station support shall be released when no longer
needed and normal security measures are instituted. 

5.2.3.2.6.  Launch Safety. Launch Safety shall establish the ground flight safety system LCC
as follows: 

5.2.3.2.6.1.  Two adequate and independent tracking sources shall be available throughout
powered flight. 

5.2.3.2.6.2.  Tracking sources shall be operationally tested prior to launch to ensure
requirements for accuracy and data integrity (such as good communications with the
Range Operations Control Center (ROCC). 

5.2.3.2.6.3.  The command destruct system (CDS) shall have dual transmitter sites con-
nected to central command in the ROCC. 

5.2.3.2.6.4.  The CDS shall be capable of operating in both secure and non-secure modes
in order support all programs. 

5.2.3.2.6.5.  The dual CDS transmitter site and two command data links shall be available
throughout powered flight. 

5.2.3.2.6.6.  Closed loop testing, using test (non-flight) codes, shall be performed between
each command/transmitter site and ROCC central command prior to launch to ensure
proper performance of the system. 

5.2.3.2.6.7.  Closed loop testing, using flight codes, shall be performed between the
Launch Area command site and the ROCC central command prior to launch to ensure code
integrity. 
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5.2.3.2.6.8.  Open loop testing, using test (non-flight) codes, shall be performed between
ROCC central command, via the Launch Area command site, to the launch vehicle prior to
launch to ensure total system integrity. 

5.2.3.2.6.9.  Ground flight safety system pre-launch testing shall include the use of both
the flight termination unit and the range safety control and display console. 

5.2.3.2.6.10.  Open loop testing, using test (non-flight) codes, shall be performed between
ROCC central command, via each command site, to the command destruct independent
test set prior to launch to quantitatively verify proper message, code, and radio frequency. 

5.2.3.2.6.11.  The proper function of all ground flight safety system computer and data
communication systems, using end-to-end playback of theoretical data, shall be verified
prior to launch. 

5.2.3.2.6.12.  The data processing and display (real-time processing and RSD) systems and
their associated peripheral support equipment shall be configured in two independent
strings. 

5.2.3.2.6.13.  The operational function of both the data processing and display (real-time
processing and RSD) strings shall be verified prior to allowing a vehicle to launch. 

5.2.4.  Mission Flight Control Officer (MFCO). The MFCO is directly responsible to the SW/CC
or his designated representative for the implementation and execution of actions during a launch that
are required to comply with applicable public laws and DoD directives. Acting for the SW/CC, the
MFCO is responsible for monitoring surveillance and control operations within launch surveillance
areas to ensure the risks to people, aircraft, and surface vessels are within acceptable limits. Addi-
tional MFCO Launch Safety responsibilities are included in Chapter 6 and Chapter 7. 

5.2.5.  Range Control Officer (RCO). The RCO shall support Launch Safety activities during the
launch countdown by: 

5.2.5.1.  Holding the launch countdown for Launch Safety outages. 

5.2.5.2.  Monitoring and providing status of range instrumentation supporting Launch Safety
requirements. 

5.2.5.3.  Providing the status of Launch Safety required display systems and associated equipment. 

5.2.5.4.  Providing the status of the ground portion of the FTS to the MFCO. 

5.2.5.5.  After the MFCO has assumed control of the FTS, ensure no command functions are trans-
mitted without the approval of the MFCO, unless the functions are pre-planned/scheduled launch
countdown items and with the MFCO monitoring the actions. Coordinate the implementation of
launch safety actions with the various elements of the launch team. 

5.2.6.  Aeronautical/Aerospace Control Officer (ACO). The responsibilities and authorities of the
ACO, who reports to the MFCO, are identified in the following paragraphs: 

5.2.6.1.  Perform as the control authority for restricted air space hazardous areas. 

5.2.6.2.  Provide air space Go/No-Go to the MFCO. 

5.2.6.3.  Manage applicable support aircraft. 

5.2.6.4.  Verify that range assets required to support the mission are available and in place. 
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5.2.7.  Auxiliary Surveillance Support. Other federal government agencies shall assist in clearing
hazardous areas in support of launch operations IAW applicable Memorandums of Agreement. 

5.3.  Safety Clearance Zones. Safety clearance zones are restricted areas designated for day-to-day
pre-launch processing and launch operations to protect the public, launch area, and launch complex per-
sonnel. These zones are established for each launch vehicle and/or payload at specific processing facilities
to include launch complexes. Safety clearance zones include Hazardous Clear Areas and Hazardous
Launch Areas. 

5.3.1.  Hazardous Clear Areas.  

5.3.1.1.  General Description. Hazardous clear areas are safety clearance zones for ground pro-
cessing that are defined in the PSP/Launch Complex Safety Plan for each operating facility. Haz-
ardous Clear Areas include BDAs, Control Area Clears, and Toxic Hazard Zones (THZs). 

5.3.1.2.  Applicability. All launch vehicles and, if necessary, associated payloads shall be evalu-
ated and hazardous clear areas determined. 

5.3.1.3.  Hazardous Clear Areas. 

5.3.1.3.1.  BDA: Clearance prior to establishment of a major explosive hazard such as vehicle
fuel/oxidizer load and pressurization. This is the area subject to fragment and near-field over-
pressure resulting from the explosion of the booster/payload while on the launch pad. 

5.3.1.3.2.  Control Area Clears: A hazardous clear area; clearance of defined areas required to
protect personnel from hazardous operations. 

5.3.1.3.3.  THZ: Clearance area of a sector in which toxic material may exceed predetermined
concentration levels considered hazardous to personnel. 

5.3.2.  Hazardous Launch Areas.  

5.3.2.1.  General Description. 

5.3.2.1.1.  Hazardous Launch Areas are Safety Clearance Zones used during launch operations
and include the FCA, FHA, Launch Danger Zone (LDZ) (ER only) or Boat Exclusion Area
(BEA) (WR only), Launch Safety Area (LSA), Vehicle Clear Areas, and the ILLs. 

5.3.2.1.2.  Wing Safety shall develop and publish a generic Hazardous Launch Area and a
generic DoL BDA for each launch complex in the DAIP. Based on the generic information in
the DAIP and the specific information from a particular launch, Wing Safety shall issue a mis-
sion-specific Roadblock Access/DAIP letter that defines the DoL Hazardous Launch and
BDAs for each individual launch operation. This letter shall also identify the number and pop-
ulation type (LEP, NOP, etc.) within the Hazardous Launch Areas. 

5.3.2.1.3.  Vehicle Clear Areas. 

5.3.2.1.3.1.  If an anomaly occurs during a launch, vehicles (cars, trucks, trailers, special-
ized mobile equipment, etc.) located within the appropriately specified hazardous areas are
subject to damage. Therefore, it is the policy of the Wing to prohibit non-approved vehi-
cles (private, government, or contractor-owned) from parking within these hazardous
launch areas. Risk assessments may be performed for persons occupying or associated
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with these vehicles to determine if they meet the personnel risk criteria in AFSPCMAN
91-710 Volume1 and whether the launch countdown can proceed. 

5.3.2.2.  Hazardous Launch Area Clearance. 

5.3.2.2.1.  Concurrence from the Chief of Safety shall be obtained for all personnel required or
requesting to be within a Hazardous Launch Area during a launch operation. NOTE:
Launch-essential personnel may be permitted within the ILLs and the FCA, but only within
the FHA if located in blast-hardened structures with adequate breathing apparatus. NOP
located at required work areas may be permitted inside the ILLs if they are performing safety,
security, or operationally critical functions with approval of the SW/CC or his/her designated
representative. 

5.3.2.2.2.  The General Public is not permitted inside the FCA. An assessment shall be made
as to whether the individual and collective risk meets the criteria established in AFSPCMAN
91-710 Volume 1. 

5.3.2.2.3.  Requests for personnel to remain in these hazardous launch areas shall be submitted
to Wing Safety, with justification, by L-20 days to permit approval action prior to L-1 day. 

5.3.2.2.4.  The PSO shall confirm the land portions of the FHA and FCA are clear and report
to the MFCO. 

5.3.2.2.5.  The report that the FHA, FCA, and ILL are clear shall occur at a designated time in
the launch countdown. 

5.3.2.2.6.  The PSO (through the Launch Support Team at the WR) shall compile a list of per-
sonnel authorized to remain in hazardous launch areas, work with Flight Analysis to ensure
personnel are located in safe locations, obtain the appropriate safety approvals, and provide
the list to the appropriate range office who will clear and secure the areas. 

5.3.2.3.  Applicability. All launch vehicles and, if necessary, associated payloads shall be evalu-
ated and hazardous launch areas determined. 

5.3.2.4.  Hazardous Launch Area Access LCC. 

5.3.2.4.1.  FHA. Only launch-essential personnel in approved blast-hardened structures with
adequate breathing protection are permitted in this area during a launch. 

5.3.2.4.2.  FCA. Only launch-essential personnel with hazard protection equipment specified
by Wing Safety including adequate breathing protection are permitted in this area during
launch. 

5.3.2.4.3.  BEA or LDZ. Ships and aircraft shall be identified in this area and cleared prior to
launch. 

5.3.2.4.4.  ILL. LEP and NOP are permitted within ILLs during a launch. Non-essential per-
sonnel, with SW/CC approval, may be permitted in this area during a launch. The individual
and collective risk of personnel inside the ILL shall not exceed acceptable (acceptable launch
risk) standards as stated in AFSPCMAN 91-710 Volume 1. 

5.4.  Launch Area Air and Sea Surveillance.  

5.4.1.  Launch Area Surveillance General Description.  
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5.4.1.1.  Launch area surveillance includes land and air areas designated as the ILL, FHA and the
FCA. At AFSPC ranges, it also includes air and sea areas designated as the BEA, LSA, and LDZ. 

5.4.1.2.  The determination of a Launch Area Surveillance GO FOR LAUNCH is provided by the
appropriate launch countdown personnel to the MFCO who makes the final determination for
CLEAR-TO-LAUNCH based on information from the above sources and any other sources avail-
able during the final phases of the launch countdown. 

5.4.1.3.  Designated clearance areas, warning areas, and restricted airspace areas shall be active
and controlled according to this document, Safety Operating Instructions, 45 and 30 SW instruc-
tions, and FAA directives and regulations. 

5.4.2.  Hazardous Area Surveillance and Control.  

5.4.2.1.  Surveillance Aircraft. Aircraft support for surveillance control is required for all launches
at the ER and all pad launches at the WR. 

5.4.2.2.  Radar Surveillance. Where available, land-based range radars or other assets from assist-
ing government agencies are required to perform air and sea surveillance of the hazardous launch
area. 

5.4.2.2.1.  Marine Band Surveillance Radar. A Marine Band Surveillance Radar is required to
survey for surface craft during pad launches and provide coverage from L-180 minutes for
STS missions and from L-120 minutes for all other missions and until the area is determined
clear from normal flight or from a launch vehicle malfunction. 

5.4.2.3.  Small, Solid Propellant Rockets and Inert Body Drop Test Impact or Drop Area Surveil-
lance. For small, solid propellant rocket launches or inert body drop tests, the impact or drop area
surveillance will typically be within fifty nautical miles of shore. In such cases, surveillance
requirements of the impact area shall be specified in the applicable RSOR. 

5.4.2.4.  Marine Radio Broadcast Warnings. Marine radio broadcast warnings shall be made to
inform vessels of the effective closure times for designated hazardous sea areas. 

5.4.2.5.  NOTAMs and NTMs. 

5.4.2.5.1.  Flight Analysis shall identify to ROPS/Range Scheduling the areas that are hazard-
ous to ships and aircraft for all normally jettisoned and impacting stages by F-10 days at the
ER and F-30 days at the WR. 

5.4.2.5.2.  The ROPS/Range Scheduling is responsible for disseminating the NOTAM and
NTM to aircraft and shipping interests, respectively. 

5.4.2.6.  FAA Designated Control Areas. 

5.4.2.6.1.  Control of air traffic in FAA designated areas around the launch area shall be main-
tained and coordinated between the appropriate range officers and the FAA to ensure that air-
craft are not endangered by launches and that launches are not delayed by the presence of
aircraft. 

5.4.2.7.  Surveillance Control. Specific surveillance control requirements shall be specified in the
appropriate RSOR and/or wing supplements to this document. 

5.4.3.  Launch Area Air, Land, and Sea Surveillance Launch Commit Criteria (LCC). Areas to
be cleared of boats, ships, and trains are defined by Flight Analysis and based on hit probability con-
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tours and/or THZs, including known impact areas of jettisoned stages/bodies and destruct debris
resulting from malfunction scenarios plus the areas and altitudes in which toxic hazards will exist.
Hazardous Launch Areas are defined by NOTAM and those areas within the coverage capabilities of
local land based radars or support aircraft are surveyed on launch day for intruder aircraft and are ana-
lyzed as a potential for risk to the launch vehicle or the aircraft. 

5.4.3.1.  Applicability. These criteria are applicable to all launch operations within the capability
of the range’s surveillance assets. 

5.4.3.2.  Boat and Ship Traffic LCC. If the sum total of the individual hit probabilities of all targets
plotted within, or predicted to be within, the established probability contours exceeds acceptable
risk criteria as stated in AFSPCMAN 91-710 Volume 1, a launch hold or mission/launch scrub
may be initiated. 

5.4.3.3.  Aircraft LCC. For an aircraft posing a threat to itself or the launch vehicle by its expected
position being within predetermined hazard corridors, a launch hold or mission/launch scrub may
result until the aircraft clears the hazard corridor. 

5.4.3.4.  OPRs. 

5.4.3.4.1.  At AFSPC ranges, the ROPS is the OPR for launch area air and sea surveillance.
During the launch countdown, ROPS personnel shall provide surveillance information to the
appropriate countdown personnel. 

5.4.3.4.2.  The Wing Safety Flight Analysis office is the OPR for analysis of the hazard areas
and the vessel exclusion areas (BEA or LDZ). The Flight Analysis office also provides analy-
sis support on launch day for interpretation and application of policy for public safety. 

5.5.  Jettisoned Bodies Impacting Land in the Launch Area.  

5.5.1.  General Description. AFSPCMAN 91-710 prohibits the planned impact of jettisoned compo-
nents on any land mass. However for certain launch vehicles, the possibility exists for jettisoned bod-
ies such as nozzle closures to impact in the launch area near occupied facilities or resources requiring
protection. In these cases, impact is allowed when the risks associated are mitigated or minimized.
Wing Safety shall perform jettisoned body impact prediction analysis/runs on DoL. Hit probability
contours are created and used in conjunction with launch day impact prediction runs to determine pos-
sible threat near the predicted impact. If a launch hazard results from the jettisoned body analysis,
Wing Safety is authorized to initiate a launch hold or launch scrub. 

5.5.2.  Applicability. All vehicles jettisoning components in the launch area with the potential to
impact land. 

5.5.3.  Jettisoned Bodies LCC. Launch day impact prediction runs are made and the associated prob-
ability contours or impact dispersions are overlaid with the launch areas. A launch hazard may result
in a launch hold or mission/launch scrub condition. 

5.5.3.1.  OPRs. The Flight Analysis office is the OPR for jettisoned bodies impacting land. 

5.6.  Blast (including DFO) LCC.  

5.6.1.  The BLAST model addresses intermediate hazardous range effects of a shock wave from an
inadvertent detonation, such as from a launch vehicle malfunction, impact, or destruction. Near-in
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areas of overpressure above one pound per square inch (psi) are evacuated of personnel and are not
considered in the assessment. At far-out distances, with overpressures of less than 0.1 psi, there are
relatively small hazards. It is the intermediate distance with overpressures of 0.1 to 0.5 psi that are of
concern. The area encompassing overpressures in this range varies considerably with local meteoro-
logical conditions. 

5.6.2.  This launch commit criteria is generally applicable to large launch vehicles with large amounts
of propellants, solid rocket motor launch vehicles with high energy propellants, and launch vehicles
using launch complexes near the borders of general population. 

5.6.3.  The risk associated with the total flight to all members of the general public, excluding persons
in waterborne vessels and aircraft, shall not exceed an expected average number of 0.00003 casualties
(EC < 30 x 10-6) from far field blast overpressure. The EC criterion for blast applies to each launch
from liftoff through orbital insertion, including planned impact for an orbital launch, and through final
impact for a suborbital launch. If the EC for blast exceeds the above requirements Wing Safety shall
recommend the range go “red” until another BLAST model run can be made with updated meteoro-
logical data and the blast risks are re-evaluated 

5.6.4.  The risk to an individual member of the public shall not exceed an EC of 0.000001 per launch
(EC < 1 x 10-6). 

5.6.5.  The acceptable risk for DFO for window breakage related casualties is a collective EC < 30 x
10-6. 

5.6.6.  Mission-specific blast launch commit criteria shall be addressed in the RSOR. 

5.7.  Toxic LCC.  

5.7.1.  All launch vehicles, including payloads, with potentially hazardous chemicals shall be subject
to the toxic LCC. 

5.7.2.  The acceptable limits for various toxic commodities are governed by a number of standards,
statutes, and specifications. These standards, statutes, and specifications are subject to frequent revi-
sion based on controlled studies, real-world events, and other discoveries. Additionally, commodity
loads vary among launch vehicle classes and differences exist between variants within the same
launch vehicle class. For these reasons and because of the evolving nature of predictive models used,
a general toxic LCC cannot be stated. 

5.7.3.  The risk associated with the total flight to all members of the general public, excluding persons
in waterborne vessels and aircraft, shall not exceed an expected average number of 0.00003 casualties
(EC < 30 x 10-6) for toxic release (exposure to rocket propellant effluent). The EC criterion for toxics
applies to each launch from liftoff through orbital insertion, including the planned impact for an
orbital launch and through final impact for a suborbital launch. If the expected casualties of an expo-
sure to a toxic commodity exceed these limits, Wing Safety shall recommend that the range go “red”
until another run can be made with updated meteorological data and the toxic risks are re-evaluated. 

5.7.4.  The risk to an individual member of the public due to toxics shall not exceed an EC of 0.000001
per launch (EC < 1 x 10-6). 

5.7.5.  Mission-specific toxic LCC shall be addressed in the RSOR. 



60 AFSPCMAN91-711   1 FEBRUARY 2007

5.8.  Debris LCC. All launch vehicles with potentially hazardous launch vehicle debris are subject to the
following launch commit criteria. 

5.8.1.  Wing Safety shall forecast T-0 winds and compare with actual winds and statistical wind data
and determine the effects of potential launch vehicle debris impacts. If forecasted T-0 winds cause
potential launch vehicle debris dispersions to exceed acceptable statistical wind dispersion limits, a
launch hold or launch scrub shall be implemented. 

5.8.2.  The risk associated with the total flight to all members of the general public, excluding persons
in waterborne vessels and aircraft, shall not exceed an expected average number of 0.00003 casualties
(EC < 30 x 10-6) from impacting inert (launch area and overflight) and explosive debris (structures,
near field window breakage, and open). The EC criterion for debris applies to each launch from liftoff
through orbital insertion, including planned impact for an orbital launch, and through final impact for
a suborbital launch. If the expected casualties of an exposure to debris exceed these limits, Wing
Safety shall recommend that the range go “red” until another run can be made with updated meteoro-
logical data and the debris risks are re-evaluated. 

5.8.3.  The risk to an individual member of the public due to debris shall not exceed an EC of 0.000001
per launch (EC < 1 x 10-6). 

5.8.4.  The probability of debris impact to all waterborne vessels (Piv) shall not exceed 0.00001 
(Piv < x 10-5) in each debris impact hazard area identified by Wing Safety. 

5.9.  Launch Safety Weather-Related LCC. The Launch Safety weather-related LCC is a set of LCC
that involve meteorological conditions that may affect launch operations; for example, upper level winds
in the Flight Hazard Area (FHA), low level wind and temperature profiles (blast/toxic propagation), natu-
ral/triggered lightning and/or ceiling and visibility (optical restrictions). 

5.9.1.  AFSPC ranges shall ensure that Launch Safety weather-related LCC are developed using rec-
ommendations by the Lightning Advisory Panel and the Weather Squadron. During day-of launch
operations, the Weather Squadron shall evaluate Launch Safety and Range User weather LCC to
ensure that there are no weather threats to the launch. Wing Safety and the Weather Squadron shall
ensure compliance with the Launch Safety weather requirements, including natural and triggered
lightning, in AFSPCMAN 91-710, Volume 6, Attachment 7. 

5.9.2.  Launch Safety weather-related LCCs may be waived only by the SW/CC, under special situa-
tions. 

5.9.3.  Launch wind LCC. 

5.9.3.1.  Wing Safety shall perform wind-effects calculations on the morning of F-1 work day and
again at approximately L-5 hours on DoL for all major launches. The following procedure shall be
adhered to: 

5.9.3.2.  On the F-3 day, the Weather Squadron shall provide the T-0 weather forecast data. Debris
risk analyses are conducted based on the F-1 or L-1 day forecast data at the WR. 

5.9.3.3.  At L-5 hours, the Weather Squadron shall provide an update to the T-0 weather forecast
data. 
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5.9.3.4.  No later than L-4.5 hours, Wing Safety shall run the wind check program (ER only).
Flight Analysis shall complete the debris risk analysis no later than L-3.5 hours and the results
provided to the MFCO and the Chief of Safety (WR only). 

5.9.3.5.  No later than L-4 hours, Flight Analysis shall provide the results of the wind check pro-
gram to the MFCO. 

5.9.3.6.  If a HOLD in the launch countdown invalidates the predicted wind data or if a later wind
prediction is made, it may be necessary to repeat the above T-0 weather forecast data and re-run
the wind check program. 

5.9.3.7.  Wing safety shall compare forecasted T-0 winds and actual winds with statistical wind
data and determine the wind effects on potential launch vehicle debris. A launch hold or scrub
shall be implemented if the forecasted T-0 winds are predicted to cause launch vehicle debris dis-
persions in excess of acceptable statistical wind dispersion limits (ER only). 

5.9.4.  The weather data and associated safety analysis requirements shall be listed in the RSOR. 

5.10.  Launch Countdown Requirements. A complete end-to-end system check shall be performed dur-
ing the launch countdown using recorded data inputs and RSD recordings that have been verified by Wing
Safety. 
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Chapter 6  

FLIGHT SAFETY SYSTEM (GROUND ELEMENTS) 

6.1.  Flight Safety System Composition. The entire FSS consists of the airborne and ground FTSs, air-
borne and ground tracking systems, and airborne and ground telemetry data transmission systems. This
publication only addresses the Launch Safety requirements for the ground components of the FSS.
Requirements for the airborne components of the FSS are in AFSPCMAN 91-710. The ground element of
the FSS consists of the TDTS, the RTS, and the FTS. The RTS includes a RSD system, which displays
vehicle flight performance data that the MFCO uses as the basis for a flight termination decision. The
TDTS provides for the transport of onboard launch vehicle position and performance data to the RSD and
the Range User. The CDS provides the MFCO the capability to terminate the vehicle’s flight. 

6.2.  FSS Requirements.  

6.2.1.  General FSS Requirements. The SW/CC has final approval authority for FSS requirements.
The SW/SE shall review, coordinate, and concur on the design, test (including modifications to tests),
modification, and operation of all FSS ground segments prior to use on AFSPC ranges. FSS Launch
Safety requirements for Range Users and for the airborne segment of the FSS are in AFSPCMAN
91-710 (for programs existing prior to the inception of AFSPCMAN 91-710, EWR 127-1 Chapter 4
applies). As specified in AFSPCMAN 91-710, Volume 4, RCC 319 may be used as the source docu-
ment for FSS Range User requirements and may be tailored in lieu of AFSPCMAN 91-710, Volume 4
as determined by Wing Safety. 

6.2.1.1.  Wing Safety shall review and approve the Range User’s Flight Termination System
Report. The contents/requirements for the Flight Termination System Report are specified in
AFSPCMAN 91-710, Volume 4. 

6.2.1.2.  Concurrence by Wing Safety is required for all development, modification, maintenance,
and sustainment activities of the ground portion of the FSS. Launch Safety requirements shall be
implemented for all systems used to provide for public safety and/or prevent the inadvertent flight
termination of an otherwise nominal launch vehicle. Wing Safety shall review any change or mod-
ification made to a Wing Safety-approved FSS, to include modifications to or substitutions of
associated equipment, components, component identification, test procedures, basic characteris-
tics, and rating, or any changes affecting the configuration or integrity of the FSS to determine if
the previously awarded Wing Safety approval should be revoked and if component/system
re-qualification is required. 

6.2.1.3.  Wing Safety participation is required in all FSS acquisitions and upgrades. Participation
includes involvement in requirements development, design reviews, and test plan and procedure
development as well as attending FSS design reviews, monitoring FSS development and opera-
tional testing conducted IAW acquisition and commissioning/acceptance processes. Wing Safety
shall review and approve all test plans and revisions to test plans IAW AFSPCMAN 91-710, Vol-
ume 4 or EWR 127-1, Chapter 4 whichever is on contract. Wing Safety shall not approve for flight
any FSS components that fail to meet manufacturer specifications or the requirements in AFSPC-
MAN 91-710, Volume 4 or RCC 319 as appropriate until Wing Safety-approved corrective actions
have been implemented. 
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6.2.1.4.  The FSS commissioning/acceptance process shall include real-world operations to verify
new or upgraded FSS performance before the deactivation of legacy systems, unless otherwise
approved by Wing Safety. This process typically involves parallel operations where both the leg-
acy and new systems perform side by side (shadow mode). Wing Safety shall determine the num-
ber of required parallel operations (both shadow backup and shadow prime). The factors that
determine the number of parallel operations include, but are not limited to, the inherent risk to
public safety, risk of terminating a nominal mission, and the availability of test data to sufficiently
exercise the system. 

6.2.1.5.  Commissioning/acceptance of all ground system segments of the FSS requires Wing
Safety concurrence prior to operational use (support of a launch or any hazardous operation). 

6.2.1.6.  All AFSPC organizations involved with the development, acquisition, modification/
upgrade, test, commissioning/acceptance, or operation of any ground segment of the FSS or sys-
tems that interface with any ground segment of the FSS shall ensure that Wing Safety is notified
in writing (includes email) of all activities needed to meet the above stated Launch Safety require-
ments. 

6.2.2.  FSS Requirements for Manned Vehicles.  

6.2.2.1.  The effect of abort action on engine shutdown for manned systems with an FTS shall be
approved by Wing Safety. 

6.2.2.2.  Payloads and their booster stages transported on or within a manned portion of a vehicle
will be evaluated by Wing Safety to determine the need for an FTS. 

6.3.  Range Pre-Launch Activities. The AFSPC ranges and Wing Safety shall support the pre-launch
checkout of airborne and ground FSSs to ensure all systems meet safety requirements. 

6.3.1.  AFSPC Wing Safety offices shall support flight safety system (airborne elements) pre-launch
activities/tests as contained in AFSPCMAN 91-710, Volume 4, Chapter 5 to ensure safety systems are
functioning properly. 

6.3.2.  MFCOs or their designated representatives shall support flight safety system (ground elements)
pre-launch activities/tests as contained in AFSPCMAN 91-710, Volume 4, Chapter 5 to ensure safety
systems are functioning properly. 

6.4.  RTS Requirements. An RTS is composed of the hardware, software, and manpower required to
transmit, receive, process, and display selected launch vehicle data. This data, when qualified as described
below, allows a MFCO to compare actual and nominal flight trajectories, verify performance in conjunc-
tion with vehicle telemetry, and identify violations of destruct criteria. With this information, the MFCO
knows when a flight rule has been violated and flight termination actions are required. 

6.4.1.  RTS requirements are: 

6.4.1.1.  Metric tracking and vehicle telemetry data is required to provide the MFCO with knowl-
edge of vehicle’s present position with respect to the nominal trajectory and predicted debris
impact locations until final impact point for launch vehicles with suborbital trajectories and
through orbital insertion for orbital vehicles. 
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6.4.1.2.  Range tracking instrumentation data sources and associated range safety display system
information shall be designed to ensure that no hardware or software single point of failure denies
the MFCO the capability to monitor in-flight launch vehicle performance. 

6.4.1.3.  The overall RTS shall be robust, flexible, highly fault tolerant, allow for catastrophic fail-
ure in a single system without loss of all tracking data and remain partial mission-capable as mul-
tiple component failures occur (graceful degradation). 

6.4.1.4.  Metric tracking sources such as radars, optic tracking sites, telemetry inertial guidance
(TMIG) data, and Global Positioning System (GPS) data shall provide real-time state vectors
(position and velocity). These resultant state vectors are inputs for the range processing and dis-
play systems known as the RSD system. An RSD shall be capable of displaying all tracking source
data and shall be able to process and display data from at least two adequate and independent met-
ric tracking sources from T-0 (T minus Time) until final impact point for launch vehicles with sub-
orbital trajectories and throughout each phase of powered flight up to orbital insertion or the end
of Wing Safety responsibility for orbital vehicles. 

6.4.1.4.1.  A metric tracking source is considered adequate if it meets the following reliability,
accuracy, and timeliness requirements: 

6.4.1.4.1.1.  The airborne system reliability goal shall be 0.995 at the 95 percent confi-
dence level for transponder systems and 0.999 at the 95 percent confidence level for global
positioning systems. 

6.4.1.4.1.2.  The ground system reliability shall be 0.999 at the 95 percent confidence level
for one hour duration. Systems that cannot meet this requirement will be addressed by
Wing Safety on a case-by-case basis. 

6.4.1.4.1.3.  A reliability analysis should be performed IAW guidelines set forth in Military
Handbook-781 to demonstrate the reliability design was used in the concept and detailed
design of the components and/or system. 

6.4.1.4.1.4.  Timeliness and 3-sigma present position (PP) and IIP uncertainty resulting
from all error sources shall meet the accuracy requirements specified in AFSPCMAN
91-710 and the respective SW supplements to AFSPCMAN 91-711. 

6.4.1.4.2.  An RTS metric tracking source is considered independent if it is electrically,
mechanically, and structurally separate from the vehicle guidance and telemetry systems and
any other tracking source, so that one tracking source will not influence another tracking
source. 

6.4.1.5.  Wing Safety shall ensure the applicable requirements of RCC 324, Global Positioning
and Inertial Navigation Range Tracking Systems, Commonality Standard, are satisfied. Though
RCC 324 is primarily intended for global positioning systems and inertial navigation systems, the
system performance requirements can be used for almost any tracking source. The determination
of whether these performance requirements are adequate or whether the RCC 324 tailoring pro-
cess needs to be implemented shall be determined by Wing Safety. Wing Safety shall make this
determination based on the quality, history, and number of tracking of sources being provided as
well as the risks posed by the specific vehicle mission. 
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6.5.  TMIG Data as a Metric Tracking Source. TMIG data is a mandatory tracking source for pro-
grams using a launch vehicle inertial guidance system when validated by the AFSPC range or certified to
the RCC Standard 324. The TMIG data is required at a 10 samples per second update rate from T-0
through the end of Wing Safety responsibility. 

6.6.  GPS System Data as a Metric Tracking Source. See RCC 324 for GPS requirements. 

6.7.  RSD Requirements.  

6.7.1.  An RSD system is required as the primary information display system used by the MFCO to
evaluate launch vehicle flight. 

6.7.2.  Flight Analysis (a part of the Launch Safety Section of Wing Safety) shall provide RSD
requirements, instructions, and data necessary for display generation to range personnel responsible
for RSD systems operations. 

6.7.3.  Real-Time Prediction Requirements. 

6.7.3.1.  PP and IIP solutions shall be provided for display on the RSD at a rate of 10 samples per
second or faster. 

6.7.3.2.  The PP and IIP solutions shall be computed from data supplied by the tracking sources
identified in the RSOR and/or its operational supplement as applicable. 

6.7.3.3.  PP and IIP computations and displays shall be single failure tolerant. 

6.7.3.4.  Range specific real-time calculated IIP accuracy requirements are provided in AFSPC-
MAN 91-710 and the SW supplements to AFSPCMAN 91-711. 

6.7.3.5.  Velocity vs. time, altitude, fast/slow time relative to nominal, plus count time, dynamic
nominal, and other data identified in the RSOR shall also be displayed. 

6.7.4.  Wing unique RSD requirements shall be included in the respective wing supplement to
AFSPCMAN 91-711. 

6.7.5.  Video Display Requirements. 

6.7.5.1.  Video monitors with channel switching capability shall be provided to the MFCO and
Senior MFCO positions. 

6.7.5.2.  Specific video coverage requirements peculiar to a mission shall be identified in the
RSOR for the vehicle or the Ops Sup for the mission. 

6.7.6.  Telemetry Display Requirements. 

6.7.6.1.  Specific telemetry display requirements shall be documented in the RSOR or Ops Sup for
a mission. 

6.8.  Command and Control System (CCS). The CCS provides the MFCO with the capability to termi-
nate launch vehicle flight if an FTS is used and flight termination criteria are violated or mission rules call
for the MFCO to initiate flight termination action. The Command Destruct System is a subset of the CCS.
Detailed CDS performance requirements are contained in the Combined Command Destruct System
Range Safety Requirements (CCDSRSR) document for the 30/45 SWs. Wing unique CCS requirements
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shall be contained in the wing supplement to this document. The range shall ensure the following Launch
Safety CCS requirements are satisfied: 

6.8.1.  The capability to issue flight termination commands. 

6.8.2.  The capability to issue flight termination commands shall exist throughout powered flight or
until orbital insertion, as dictated by the mission. 

6.8.3.  The flight control command functions, including the capability to override, shall take prece-
dence over all other commands. 

6.8.4.  Each command control transmitter shall have a backup capability that maintains the same sig-
nal strength at the receiver as the primary command control transmitter. Detailed requirements for the
command control transmitters are contained in the CCDSRSR. 

6.8.5.  When the launch vehicle airborne FTS receiver is active and ordnance is electrically connected,
a CCS shall be radiating at the proper frequency to capture the receivers. 

6.8.6.  When the FTS receiver is “on,” no CCS commands shall be radiated in support of another oper-
ation, unless there is a minimum of a 4 MHz frequency separation. 

6.8.7.  The operation of the CCS shall be verified prior to launch. 

6.9.  Surveillance Systems. Surveillance system requirements are provided in the SW supplements to
AFSPCMAN 91-711. 

6.10.  Telemetry Systems. Real-time information on in-flight vehicle performance and behavior typically
includes but is not limited to, engine chamber pressures, roll rate, attitude, launch vehicle velocity vs.
time, automatic gain control values of the command destruct receivers, and occurrence of discrete event.
Additional telemetry system requirements are provided in the SW supplements to AFSPCMAN 91-711
and the program specific RSOR. 

6.11.  Software Requirements for Flight Safety Systems (FSS). Software requirements for the FSS
ground components shall comply with the requirements specified in AFSPCMAN 91-710, Volume 3,
Chapter 16. Wing Safety shall approve all software and firmware used in FSS components or systems
prior to production. 
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Chapter 7  

FLIGHT CONTROL POLICY AND COUNTDOWN HOLD AUTHORITY 

7.1.  Flight Control Policy.  

7.1.1.  Wing Safety shall verify that all launch vehicles launched from or onto AFSPC ranges have a
positive, range-approved method of controlling errant launch vehicle flight to meet the objectives of
minimizing risks to the public and launch-essential personnel. When required, flight control systems
on launch vehicles using AFSPC ranges shall include an airborne FSS that shall meet all the require-
ments of AFSPCMAN 91-710, RCC 324 and RCC 319. 

7.1.1.1.  Flight Control Mission. The Flight Control mission supports and enforces the Flight Con-
trol policy and is executed by the MFCO. The Flight Control mission begins when the system or
procedures used to exercise positive control of launch vehicle flight is activated during the launch
countdown and is completed at Flight Control End of Mission (EOM). During the Flight Control
mission, the MFCO’s Launch Safety responsibilities include: a safety assessment of the readiness
of the operation to proceed; final Launch Safety Go/No-Go recommendation; monitoring launch
vehicle performance in flight; and serving as the sole decision-making authority and initiator of
the flight termination system (if required). 

7.1.1.2.  Flight Control EOM represents the end of Flight Control responsibility and is determined
by Launch Safety analysis which is based on Range User data, mission objectives, and the risk to
the public. Due to the unique mission objectives, Flight Control EOM is unique to the mission.
Examples of Flight Control EOM include, but are not limited to: orbital insertion; end of powered
flight (caused either by fuel depletion/shutoff or flight computer shutdown); nominal loss of sig-
nal; a planned vehicle event or vehicle aspect angle; separation of the last stage that contains a
flight termination system; or completion of destruct actions or errant missile actions. 

7.1.1.3.  Launch Safety Flight Control requirements (i.e.; launch constraint criteria and committed
coverage plans) shall be contained in wing level documentation (e.g. RSOR, RSOR supplements,
etc.) and shall be enforced by the MFCOs. These Launch Safety flight control requirements shall
be the basis for the Launch Safety Go/No-Go (launch commit) for launch. 

7.1.2.  In all instances, the MFCO shall make a decision concerning continued flight or flight termina-
tion based on interpretation of real-time events, mission rules, all available data sources, and sound
judgment. If any of the following validated abnormal conditions exist, the MFCO is authorized to ini-
tiate flight termination action: 

7.1.2.1.  Validated data confirms the launch vehicle has violated established flight safety criteria,
in particular that the launch vehicle IIP has violated the destruct line limits. 

7.1.2.2.  The launch vehicle exhibits gross deviation or obvious erratic flight where, in the judg-
ment of the MFCO, continued flight may pose an unacceptable Launch Safety risk (to include loss
of positive control) though the above destruct criteria are not violated. 

7.1.2.3.  The performance of the launch vehicle is unknown and the capability exists to violate
flight safety criteria. 

7.1.2.4.  The MFCO may implement special mission rules as requested by the Range User or as
determined from pre-launch flight analysis. Wing Safety shall approve any special mission rules. 
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7.1.2.5.  Wing Safety shall provide the mission rules and flight termination policy to the Range
User. 

7.1.3.  Command Capability. AFSPC ranges shall ensure that range managed instrumentation pro-
vides uninterrupted command capability for all systems that use an FTS or thrust termination system.
For systems that use command receiver decoders, capture from FTS turn-on through flight control end
of mission is required. 

7.2.  Launch Commit Decision and Hold Authority.  

7.2.1.  The MFCO is responsible for the launch commit decision from a Launch Safety perspective.
The launch commit decision shall be based on the ability of range instrumentation to meet minimum
Launch Safety requirements and a real-time assessment of public safety impacts. The MFCO shall
perform final checkout of Wing Safety instrumentation (RSD, CDS, and TDTS) prior to accepting the
system for operational launch commit. 

7.2.2.  The MFCO is authorized to initiate launch holds during the countdown for violations of LCC. 

7.2.3.  The MFCO is authorized to approve waivers for “required” Launch Safety requirements on
DoL, unless specified differently in the mission rules. 

7.2.4.  The MFCO may upgrade required Launch Safety requirements to mandatory, unless specified
differently in the mission rules. 

7.2.5.  The SW/CC (Spacelift Commander on DoL) exercises waiver authority for mandatory Launch
Safety requirements. 

7.3.  Launch Aborts and Mission Scrubs.  

7.3.1.  Launch Aborts. In the event of a launch abort, when the status of the launch vehicle is
unknown, the range shall assume that the vehicle may liftoff without warning. Under this circum-
stance, the range shall not release instrumentation until all Launch Safety requirements have been met
or are no longer necessary. 

7.3.1.1.  Launch Abort and Misfire/Hangfire Operations. 

7.3.1.1.1.  Any failure to launch or ignite properly shall be treated as a hangfire until it can be
definitely established that a misfire has occurred or until the 30-minute waiting period has
elapsed. The 30-minute waiting period does not apply to ballistic missile launch vehicles in
cases where it is directed otherwise by approved technical orders (WR only). 

7.3.1.1.2.  The FSS shall remain configured in a manner that will enable the MFCO to take
destruct action if necessary until Pad Safety (ER)/Flight Safety Project Officer (WR) has veri-
fied to the MFCO that the launch vehicle is no longer in a launch configuration. 

7.3.1.1.3.  In the event of a launch abort or misfire or following expiration of the 30-minute
wait period in the case of a hangfire with solid propellant stages or solid propellant starter
devices, Pad Safety shall perform the following activities: 

7.3.1.1.3.1.  Ensure the ignition firing circuit has been disabled. 

7.3.1.1.3.2.  After approval from the MFCO, allow rotation of the FTS S&A to safe. 

7.3.1.1.3.3.  Inform the MFCO that the FTS S&A devices are in the safe position. 
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7.3.1.1.3.4.  Allow the command receivers to be turned off after coordination with the
MFCO. 

7.3.1.1.3.5.  Inform the MFCO that the safing devices are reinstalled. 

7.3.1.1.3.6.  Wing Safety shall make a launch complex inspection in conjunction with the
Range User and allow access to the launch complex for work when it is safe to do so. 

7.3.1.1.3.7.  Adjust or lift roadblocks as required. 

7.3.1.1.3.8.  When no further launch attempt is contemplated, verify that hazardous ord-
nance items are disconnected electrically and shielded and, if required, removed for return
to the storage area. 

7.3.1.1.3.9.  Request support from the Explosive Ordnance Disposal (EOD) team when
disarming of ordnance systems or components cannot be accomplished using normal
methods. 

7.3.1.1.3.10.  If necessary, the EOD team shall initiate render-safe procedures. 

7.3.1.1.4.  Launch Vehicles Using Liquid Propellant Stages Abort or Misfire/Hangfire Opera-
tions. Pad Safety shall monitor the detanking of propellants, where applicable. 

7.3.1.1.5.  Launch Vehicles Using Solid Propellant Stages or Solid Propellant Starting Devices
Abort or Misfire/Hangfire Operations. 

7.3.1.1.5.1.  In the event of a hangfire, Pad Safety (ER)/FSPO (WR), the Range Squadron,
and the Range User shall ensure the FSS remains configured in a manner that will enable
the MFCOs to initiate destruct actions, if necessary, in the event of an unforeseen launch. 

7.3.1.1.5.2.  Pad Safety shall restrict access to the launch pad until it is verified that power
did not reach the initiator (misfire) or it can be assumed that power did reach the initiator
(hangfire) and a 30-minute wait period has elapsed. 

7.3.2.  Mission Scrubs. In cases where the mission and/or launch countdown is terminated under nor-
mal circumstances, the range shall not release instrumentation until all Launch Safety requirements
have been met. The command destruct receivers shall remain captured until the FTS is safed IAW
Wing Safety approved recycle procedures. 

7.4.  Communications.  

7.4.1.  The Flight Control communication circuit requirements shall be specified in the applicable
RSOR, Ops Sup, or operations directive (OD). 

7.4.2.  Checkout and Operation of Communication Networks.  

7.4.2.1.  The Range shall ensure all communication networks required in an RSOR or Ops Sup are
checked out and operational prior to the scheduled time for FTS destruct checks or L-2 hour,
whichever is earliest in the countdown. 

7.4.2.1.1.  The Range shall ensure MFCO communications are recorded for all launches. The
recording shall be continuous from L-10 minutes through the flight control EOM. 
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7.4.2.1.2.  Recordings shall be filed for a minimum of 45 days. If under the control of a Safety/
Accident Investigation Board, the tapes shall be retained/disposed of at the direction of the
appropriate board. 

7.4.2.1.3.  The appropriate security classification guides shall be followed prior to the release
of information. 

7.4.3.  Restrictions applicable to Flight Control communications and recordings: 

7.4.3.1.  To avoid unauthorized dissemination of Launch Safety communications, recordings, and
circuits no individual, agency, or organization shall be permitted to monitor the MFCO composite
circuits without the approval of the Chief of Safety. Access to these circuits shall not be allowed at
positions other than those specified in the applicable RSOR, Ops Sup, or Operations Directive
(OD). 

7.5.  Forward Observers and Skyscreens.  

7.5.1.  Forward Observers (FO), Ground (FOG).  

7.5.1.1.  FOGs are required for all pad launches. 

7.5.1.2.  The location and manning of FOG sites shall be contained in the appropriate RSOR and/
or wing supplements to this document. 

7.5.2.  Forward Observer, Airborne (FOA) (ER only). An FOA is required for all STS launches. 

7.5.3.  Television Skyscreens (TVSS) - Launch Vehicle Flight Line and Program Cameras.  

7.5.3.1.  Video recordings of flight line (back azimuth) and program TVSS camera systems are
required for all pad launches and shall be placed in operation no later than L-60 minutes. Outputs
from these sources, as well as selected long-range optical systems, shall be displayed in real time
in the mission flight control center. All skyscreen systems shall remain operational until released
by the MFCO. 

7.5.3.2.  The flight line (Back Azimuth) camera shall be free to move the azimuth and elevation to
permit centering the launch vehicle in the field of view while tracking and shall be located within
± 15 degrees of the uprange extension of the flight line. TVSS flight line (ER only) sites shall be
located within + 15 degrees of a line extending from the launch point. 

7.5.3.3.  Vertical Wire Program Skyscreen sites shall be perpendicular to the flight azimuth and
located within + 15 degrees of a line extending from the launch point. 

7.5.3.4.  The program camera shall be fixed in azimuth and free to move in elevation, and shall be
located on a line of sight within ± 15 degrees of perpendicular to the flight azimuth at the launch
pad. 

7.5.3.5.  A vertical reference line and arrow (indicating the planned direction of the launch vehi-
cle’s flight) shall be superimposed on the TVSS transmission and monitored at the MFCO console
positions. 

7.5.3.6.  The Inter-Range Instrumentation Group-B timing signal display shall be located in the
upper right corner of the video frame. 
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7.5.3.7.  Video recordings shall be retained for 45 days unless or until released by Wing Safety. If
under the control of a Safety/Accident Investigation Board, the tapes shall be retained/disposed of
at the direction of the appropriate board. 

7.5.3.8.  Additional Wing Safety requirements for flight line (back azimuth) and program cameras
shall be provided in the SW supplements to AFSPCMAN 91-711 and the RSOR. 

7.6.  Timing, Countdown, and Sequencing.  

7.6.1.  MFCO Timers.  

7.6.1.1.  Each MFCO shall have access to the following timers. 

7.6.1.1.1.  A universal, coordinated time display in hours, minutes, and seconds. 

7.6.1.1.2.  Countdown indicators in minutes and seconds for the applicable range countdown
networks. 

7.6.1.1.3.  Two manual interval timers in seconds to be used as stopwatches. 

7.6.1.2.  All MFCO timers shall be operational for launch. 

7.6.1.3.  The MFCO shall have access to countdown indicators at each of the MFCO support posi-
tions except the FO positions. 

7.7.  Training.  

7.7.1.  Mission Flight Control training shall comply with HQ AFSPC training instructions. MFCO
training should include scenario based countdown training and simulated anomalous flight cases on
realistic console display equipment. Every effort should be made to provide a realistic MFCO training
environment. Due to the nature of both real-world operations and the responsibility of flight control
decisions, real-world countdown and fly-out training under the observation of a qualified instructor is
required. 
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Chapter 8  

INVESTIGATING AND REPORTING MISHAPS AND ACCIDENTS 

8.1.  Authority to investigate mishaps is as follows: 

8.1.1.  For all mishaps involving USAF personnel and resources, the USAF shall investigate and
report IAW AFI 91-204, AFMAN 91-222, Space Safety Investigations and Reports, and AFMAN
91-224, Ground Safety Investigations and Reports. 

8.1.2.  For mishaps involving FAA licensed or permitted launches, the FAA/AST (FAA/Associate
Administrator for Commercial Space Transportation) and/or the National Transportation Safety Board
(NTSB) may lead the investigation IAW the Memorandum of Understanding Between the National
Transportation Safety Board, Department of the Air Force, and the Federal Aviation Administra-
tion Regarding Space Launch Accidents (September 7, 2004), 49 CFR 830, National Transportation
Safety Board, and the terms of the applicable license or permit issued by FAA/AST. 

8.1.3.  Under certain conditions, a mishap involving an FAA licensed or permitted mission may be
investigated by the Launch Operator/Range User as determined by FAA/AST under the provisions of
14 CFR, Part 401, Organization and Definitions, Part 406, Investigations, Enforcement and Admin-
istrative Review, Part 413, License Application Procedures, Part 415, Launch License, and the appli-
cable license. 

8.1.4.  For mishaps involving NASA missions, NASA will investigate IAW the mission-specific Con-
tingency Action Plan (CAP) developed by NASA. 

8.2.  It is the policy of the USAF to understand the cause and preventative action for any mishap that has
the potential to impact USAF personnel, resources, and current or future launch missions. Therefore, the
USAF reserves the right to participate, in a non-intrusive basis, in all investigations of mishaps occurring
on AFSPC ranges that are of interest to the USAF, regardless of who owns the mission. Mishaps of inter-
est are those that affect or could affect operations on an AFSPC range, public safety, launch area safety,
launch complex safety, or government resource safety (also known as resource protection). Additionally,
due to the similarity of launch vehicles, it is desirable for the licensing authority (the FAA/AST) to partic-
ipate in all mishap investigations of interest. Therefore, an FAA/AST representative shall be invited to
participate in USAF mishap investigations that are of interest to the FAA/AST. For additional guidance,
see AFSPC Safety Guide SE-001, AFSPC Space Launch Mishap Investigation Guide, 30 SW Plan
91-204, Volume II, Investigation of Launch and Launch Processing Mishaps Response Plan, 45 SW
OPLAN 91-204, Volume II, Investigation of Launch and Launch Processing Mishaps, and 45 SW
Handbook 91-205, Launch Mishap Investigation Guide. 

8.2.1.  HQ AFSPC shall implement mishap investigation procedures IAW AFI 91-204 and the AFSPC
supplement to AFI 91-204. For AFSPC Class A mishaps, the AFSPC/CC is the mishap convening
authority. 

8.2.2.  The 30 SW and 45 SW shall appoint an Interim Safety Board (ISB) president prior to each gov-
ernment, civil, or commercial launch, regardless of mishap accountability for that launch. The pri-
mary purpose of the ISB is to preserve evidence from a mishap. The SW shall assist the ISB to ensure
all equipment associated with the mishap is impounded and turned over to the formal Safety Investi-



AFSPCMAN91-711   1 FEBRUARY 2007 73

gation Board. The responsibilities of the ISB are specified in AFI 91-204, AFMAN 91-222, and
AFSPC Safety Guide SE-001. 

8.3.  The USAF shall support and assist non-USAF mishap investigations IAW applicable interagency
agreements and applicable Commercial Space Operations Support Agreements. 

8.4.  Wing Safety should be provided with the investigation results of any mishap or incident occurring on
AFSPC ranges for identification and implementation of appropriate lessons learned. Wing Safety shall
control mishap information IAW AFI 91-204 and AFMAN 91-222. 

8.5.  Wing Safety shall notify the appropriate SMC organization of any mishap associated with SMC pro-
grams. 

8.6.  The SW/CC may conduct formal investigations into any mishap and incident on his/her range that
affects or could affect public safety, Launch Safety, launch area safety, or launch complex safety. 

CHRISTOPHER B. HALE,  Col, USAF 
Director of Safety 
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30 SW OPLAN 32-4002-A, Hazardous Materials (HAZMAT) Emergency Response Plan,7 Jan 02 

30 SW OPLAN 32-4002-C, Spill Prevention, Control, and Countermeasures Plan, 15 Aug 04 

30 SW Plan 91-204 Volume II, Investigation of Launch and Launch Processing Mishaps Response
Plan, 13 Feb 05 

45 SWI 40-201, Radiation Protection Program, 10 Sep 97 

45 SWI 91-204, Launch Vehicle Toxic Plume Instruction for On Base Personnel, 1 Oct 05 

45 SW OPLAN 10-2, Full Spectrum Threat Response Plan, 22 Mar 05 

45 SW OPLAN 91-204, Volume II, Investigation of Launch and Launch Processing Mishap Response
Plan,1 Oct 05 

45 SW Handbook 91-205, Launch Mishap Investigation Guide, 17 Dec 03 

Consolidated Comprehensive Emergency Management Plan (KSC-CCAFS), 28 Nov 05 

NFPA 70, National Electric Code Handbook, 16 Sep 04 

ANSI Z136.1, American National Standard for the Safe Use of Lasers, 28 Jun 00 

ANSI Z136.6, American National Standard for the Safe Use of Lasers Outdoors, 22 Dec 05 

RCC 319, Flight Termination System Commonality Standard, 1 Sep 99 

RCC 324, Global Positioning System and Inertial Measurements Range Tracking Systems: Common-
ality Standard, 1 Jun 01 

Abbreviations and Acronyms 

1 ROPS—First Range Operations Squadron 

1 SPCS—First Space Control Squadron 

30 LCG—30th Launch Group 

30 LCG/CC—30th Launch Group Commander 

30 OG—30th Operations Group 
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30 OG/CC—30th Operations Group Commander 

30 SW—30th Space Wing 

30 SW/CC—30th Space Wing Commander 

30 SW/SE—30th Space Wing, Wing Safety 

30 SW/SEW—30th Space Wing, Weapons Safety 

45 LCG—45th Launch Group 

45 LCG/CC—45th Launch Group Commander 

45 OG—45th Operations Group 

45 OG/CC—45th Operations Group Commander 

45 SW—45th Space Wing 

45 SW/CC—45th Space Wing Commander 

45 SW/SE—45th Space Wing, Wing Safety 

ACO—Aeronautical/Aerospace Control Officer 

AF—Air Force 

AFB—Air Force Base 

AFI—Air Force Instruction 

AFMAN—Air Force Manual 

AFSPC—Air Force Space Command 

AFSPCI—Air Force Space Command Instruction 

AFSPCMAN—Air Force Space Command Manual 

AIS—abbreviated injury scale 

ANSI—American National Standards Institute 

BDA—blast danger area 

BEA—Boat Exclusion Area (WR only) 

C2—command and control 

CA—conjunction assessment 

CCAFS—Cape Canaveral Air Force Station 

CCDSRSR—Combined Command Destruct System Range Safety Requirements 

CCEMP—Consolidated Comprehensive Emergency Management Plan 

CCPS—Central Control Processing System 
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CCS—command and control system 

CDR—Critical Design Review 

CDRL—contract data requirements list 

CDS—command destruct system 

CFR—Code of Federal Regulations 

COLA—collision avoidance 

COTS—commercial off the self 

CRS—command remoting system 

CSWG—vCommon Standards Working Group 

DAIP—Danger Area Information Plan 

dB—decibel 

dBm—decibels relative to one miliwatt 

DDESB—Department of Defense Explosive Safety Board 

DFO—distant focusing overpressure 

DoD—Department of Defense 

DoDD—Department of Defense Directive 

DoL—day of launch 

DoT—Department of Transportation 

EBW—exploding bridgewire 

EC—(1) expected average number of casualties; (2) casualty expectation 

EED—electro-explosive device 

EOD—explosive ordnance disposal 

EOM—end of mission 

ER—Eastern Range 

EWR—Eastern and Western Range 

FAA—Federal Aviation Administration 

FAA/AST—Federal Aviation Administration Associate Administrator for Commercial Space
Transportation 

FCA—flight caution area 

FEOP—Facility Emergency Operating Plan 

FHA—flight hazard area 
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FO—forward observer 

FOA—forward observer, airborne 

FOG—forward observer, ground 

FSA—flight safety analysis 

FSS—flight safety system 

FTS—flight termination system 

FTU—flight termination unit
 

GHz—gigahertz 

GPS—global positioning system 

GSE—ground support equipment 

HOS—hazardous operations support 

HQ—Headquarters 

HQ AFSPC—Headquarters Air Force Space Command 

HQ AFSPC/SE—Headquarters Air Force Space Command Directorate of Safety 

HQ AFSPC/SEC—Space Safety Division, Headquarters Air Force Space Command Directorate of
Safety 

HQ AFSPC/SES—System Safety Division, Headquarters Air Force Space Command Directorate of
Safety 

HQ USAF—Headquarters United States Air Force 

HVAC—heating, ventilation, and air conditioning 

IAW—in accordance with 

IEEE—Institute of Electrical and Electronic Engineering 

IIP—instantaneous impact point 

ILL—impact limit line 

ISB—Interim Safety Board 

JFCC-SPACE—Joint Functional Component Commander for Space 

JSpOC—Joint Space Operations Center 

km—kilometer 

LASER—light amplification by stimulated emission of radiation 
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LCC—launch commit criteria 

LDZ—launch danger zone (ER only) 

LEP—launch essential personnel 

LSA—Launch Safety Area 

LSLCC—Launch Safety Launch Commit Criteria 

LSRP—Launch Safety Requirements Panel 

LST—Launch Support Team 

MFCO—mission flight control officer 

MHE—material handling equipment 

MHz—megahertz 

MRTFB—Major Range and Test Facility Base 

MSPSP—Missile System Pre-Launch Safety Package 

MTE—minimum time to endanger 

NASA—National Aeronautics and Space Administration 

NFPA—National Fire Protection Association 

NLE—no longer endanger 

NOP—neighboring operations personnel 

NOTAM—Notice to Airmen 

NTM—Notice to Mariners 

NTSB—National Transportation Safety Board 

OD—operations directive 

OG—Operations Group 

OG/CC—Operations Group Commander 

OH—Occupational Health 

OPR—Office of Primary Responsibility 

Ops Sup—Operations Supplement 

OSS&E—Operational Safety, Suitability, and Effectiveness 

PDR—Preliminary Design Review 

PP—present position 

PPE—personnel protective equipment 
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PSC—Pad Safety Console 

psi—pounds per square inch 

PSO—Pad Safety Officer 

PSP—Pad Safety Plan 

PSS—pad safety supervisor 

RADAR—radio detection and ranging 

RCC—Range Commanders’ Council 

RCO—Range Control Officer 

RF—radio frequency 

ROCC—Range Operations Control Center 

ROPS—Range Operations Squadron 

RPO—Radiation Protection Officer 

RSD—range safety display 

RSOR—Range Safety Operations Requirement 

RTS—range tracking system 

S&A—safe and arm 

SDD—software design document 

SDR—System Design Review 

SE—Safety 

SHF—super high frequency 

SLCC—Spacelift Commander (SW/CC (or their designated representative) title on DoL) 

SMC—Space and Missile Center 

SMC/LRSW—Space and Missile Center, Launch and Range Systems Wing 

SMC/SE—Space and Missile Center, Safety 

SPCS—Space Control Squadron 

SPIF—spacecraft processing and integration facility 

SRR—System Requirements Review 

SSBN—fleet ballistic missile submarine 

SSCF—software safety critical function 

STD—standard 

STS—Space Transportation System 
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SW—Space Wing 

SW/CC—Space Wing Commander 

SW/SE—Space Wing Safety Office 

TADL—terminal area destruct lines 

TASL—terminal area safety limit 

TDTS—telemetry data transmission system 

THZ—Toxic Hazard Zone 

TIM—Technical Interchange Meeting 

TMIG—telemetry inertial guidance 

TVSS—television skyscreen 

UAV—uninhabited aerial vehicle 

UHF—ultra high frequency 

USAF—United States Air Force 

USSTRATCOM—United States Strategic Command 

USSTRATCOMI—United States Strategic Command Instruction 

UAV—Unmanned Aerial Vehicle 

VAFB—Vandenberg Air Force Base 

Vdc—volts direct current 

WR—Western Range 

Terms 

—(the words that are italicized in the following list of terms also have definitions in this section) 

abbreviated injury scale—An anatomical scoring system that was first introduced in 1969 by the
Association for the Advancement of Automotive Medicine that has been revised and updated over the
years to provide a reasonably accurate means of identifying and ranking the severity of injuries. The
abbreviated injury scale (AIS) ranks injuries on a scale from 1 through 6, with 1 being a minor injury, 5
being a severe injury, and 6 being a non-survivable injury. The AIS is a scale used to distinguish serious
injuries from those of lesser severity for purposes of modeling the human casualty response to a hazard.
At AFSPC ranges, any injury that (due to its severity) qualifies as an AIS level higher than 3 (greater
severity) are accounted for in casualty models as serious injuries. 

abort—see launch abort. 
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acceptable hazard—determination of the acceptability of any hazard imposed by a launch vehicle/
missile or orbital vehicle launched from or onto the range is solely the responsibility of the Space Wing
Commander; the acceptability varies with operational requirements and/or national need and is
determined by the Space Wing Commander on a case-by-case basis. 

acceptable launch risk—the figure of 30 x 10-6 used by AFSPC ranges as the acceptable risk level for
each hazard without high management review and approval; the figure of 1 x 10-6 used by AFSPC ranges
as the acceptable risk level for an individual without high management review and approval. 

accumulated risk—the combined collective risk to all individuals exposed to a particular hazard through
all phases of an operation. 

adequate—refers to the capability of tracking sources to provide real-time state vectors (position and
velocity) to meet accuracy, timeliness, and reliability criteria specified in AFSPCMAN 91-710 Volume 2
and is defined by error statistics for each tracking source. 

aerial vehicle—a vehicle designed to operate in the air or within the atmosphere 

AF/FAA Common Standards Working Group—a group of AF and FAA Launch Safety experts formed
to develop and maintain common safety standards and requirements for commercial launch operations at
Federal and non-Federal ranges. 

AFSPC ranges—all ranges owned and operated by Air Force Space Command; currently this refers to
the ranges owned and operated by the 30 SW and 45 SW located on Vandenberg Air Force Base
(California) and Cape Canaveral Air Force Station (Florida). 

aggregated risk—the accumulated risk due to all hazards associated with a flight; see accumulated risk. 

anomaly (space launch system anomaly)—any parameter (pressure, temperature, voltage, acceleration,
etc.) or event that deviates outside the prescribed or expected range of values; any occurrence that
represents an unusual, irregular, abnormal, or unexplained departure from expected results. 

azimuth—an arc of the horizon measured between a fixed point and the vertical circle passing through
the center of an object; quantities may be expressed in positive quantities increasing in a clockwise
direction, or in X, Y coordinates where south and west are negative; may be referenced to true north or
magnetic north depending on the particular system used; see launch azimuth. 

Blast Danger Area—a hazardous clear area; clearance prior to the establishment of a major explosive
hazard such as vehicle fuel/oxidizer load and pressurization; the area subject to fragment and direct
overpressure resulting from the explosion of the booster/payload. 

boat—A watercraft, usually smaller than most ships. Some boats are commonly carried by a ship or on
land using trailers. A boat consists of one or more buoyancy structures called hulls and some system of
propulsion, such as a screw, oars, paddles, a setting pole, a sail, paddlewheels or a water jet. 

boat exclusion area—An area that consists of the downrange hazard or caution areas; private surface
vessels are prohibited in downrange hazard and caution areas. The flight safety analysis evaluates the risk
to a boat in the downrange hazard or caution area by plotting the boat’s position on a map and examining
the corresponding risk contour. Downrange vessels supporting the operation may support in the caution
area. 
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booster—an auxiliary or initial propulsion system which travels with a missile or aircraft and which may
or may not separate from the parent craft when its impulse has been delivered; a booster system may
contain, or consist of, one or more units; see launch vehicle. 

boost phase—the portion of the flight of a ballistic missile or space vehicle during which the booster and
sustainer engines operate. 

boundary line—a line that indicates or establishes a limit or extent; a line that delineates surface areas for
facilitating coordination and deconfliction of operations between adjacent units, formations, or areas. 

casualty—a serious injury or worse, including death, to a human. 

casualty area—an area about a hypothetical impact point of a fragment (from a vehicle) in which a
defined injury to persons may occur. 

casualty expectation—an estimate of the average number of casualties expected if a large number of
launch vehicle flights or experiments could be carried out under identical circumstances to personnel
supporting an operation and to the public (general public and launch-essential personnel) from a specific
hazard; casualty expectation is equal to the sum of the products of the probability of each possible event
and the casualty consequences of each possible mission event; casualty expectation is also referred to by
the notation EC or CE. 

catastrophic hazard—a hazard that has the potential to produce any of the following consequences: (1)
death to personnel; (2) greater than $1 million in equipment loss; (3) unit downtime greater than 4
months. 

Class-A mishap—a mishap resulting in one or more of the following: 1) direct mishap cost totaling
$1,000,000 or more; 2) a fatality or permanent total disability; 3) destruction of a DoD aircraft (a
destroyed UAV is not a Class-A mishap, unless one of the other two criteria are met. 

collective risk—the total combined risk  to all individuals within a category (for example,
launch-essential personnel, general public) exposed to a particular hazard during a specific period of time
or event; unless otherwise noted, the mean number of casualties predicted (Ec) to result from a given
hazard. 

collision avoidance/collision avoidance analysis—a process designed to prevent collisions between
on-orbit tracked objects or to prevent collisions between on-orbit tracked objects and launched vehicles
(including spent stages)/payloads by determining and implementing courses of action through careful
analysis of validated conjunction assessments and satellite health and mission requirements; the process
includes establishing launch wait periods in either the launch window or spacecraft thrust firings based on
validated conjunction assessments and accounts for uncertainties in spatial dispersions, arrival time of
orbiting objects and/or the launch vehicle/payload, and modeling accuracy; there are two different types
of collision avoidance, safety collision avoidance and mission assurance collision avoidance. 

collision avoidance closure period—see launch wait and launch hold. 

collision avoidance no launch period—see launch wait and launch hold. 

command control system—the portion of a flight safety system that includes all components needed to
send a flight termination control signal to an onboard vehicle flight termination system; a command
control system starts with flight termination activation switches at the mission flight control console and



84 AFSPCMAN91-711   1 FEBRUARY 2007

ends at each command-transmitting antenna; it includes all intermediate equipment, linkages, and
software and any auxiliary transmitter stations that ensure a command signal will reach the onboard
vehicle flight termination system from liftoff until the launch vehicle achieves orbit or can no longer reach
a populated or other protected area. 

command destruct—the process in which a sequence of commands are issued from a ground station or
center that, when executed by the flight system, causes the launch vehicle to be destroyed. 

command destruct system—a portion of a flight termination system that includes all components on
board a launch vehicle that receive a flight termination control signal and achieve destruction of the
launch vehicle; a command destruct system includes all receiving antennas, receiver decoders, explosive
initiating and transmission devices, safe and arm devices and ordnance necessary to achieving destruction
of the launch vehicle upon receipt of a destruct command; a command destruct system is one type of a
command termination system. 

command system—the portion of the flight safety system consisting of the airborne flight termination
system and the ground flight termination system command transmitter system that sends arm and
terminate commands. 

command terminate system—a portion of a flight termination system that includes all components on
board a launch vehicle that receive a flight termination control signal and achieve termination of the flight
of a launch vehicle; a command terminate system includes all receiving antennas, receiver decoders,
explosive initiating and transmission devices, safe and arm devices, and ordnance necessary to achieving
destruction of the launch vehicle or other devices to stop propulsion or otherwise terminate flight upon
receipt of a terminate command. 

commercial user—a non-federal government organization that provides launch operations services. 

common safety standard/common standard—any Launch Safety requirement located in both the AF
and FAA Launch Safety requirements documents. 

computer and data communications (flight safety systems)—systems that calculate vehicle state
vector information used to point command destruct antennas and systems that predict the vacuum impact
point of a vehicle in real time to provide the Mission Flight Control Officer with graphic displays of
vehicle position, velocity, and impact point overlaid on a geographical representation of the predicted
flight path; includes real-time processing (RTP), range safety display (RSD), and other systems that
collect and process data from the tracking sources. 

conjunction assessment—a process for determining the point and time of the closest approach of two
tracked orbiting objects or between a tracked orbiting object and a launched vehicle (including spent
stages)/payload; conjunction assessment is performed in association with a specified miss distance
screening criteria or the corresponding probability of collision; associated with the closest approach
assessment is the closest approach distance, the times of launch and/or orbital firing that would result in
the closest approach and meeting the miss distance or collision probability criteria; a probability of
collision with accuracy given for the ephemeris of both objects. 

containment—the Launch Safety strategy/process of minimizing risk to the maximum extent practical by
keeping hazardous operations within defined hazard areas that are unpopulated or where the population
is controlled and adequate protection can be provided to highly valued resources; to stop, hold, or
surround a hazard. 
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control area clears—a hazardous clear area; clearance of defined areas to protect personnel from
hazardous operations. 

control authority—see operation control authority. 

countdown—the timed sequence of events that must take place to initiate flight of a launch vehicle. 

credible risk—a risk that offers reasonable grounds for being believed. 

crew rest/crew rest period—that period of time immediately prior to the beginning of duty as assigned;
for launch-essential personnel, it is mandatory that the rest period include the time necessary for meals,
transportation, and 8 hours of uninterrupted rest prior to reporting for duty. In preparation for launch
operations, rest periods start no earlier than 2 hours after the assigned personnel are released from an
earlier launch or range operation. Only the Chief of Safety or Space Wing Commander has the authority
to waive the safety rest period requirements for Mission Ready (Category A) personnel. 

critical facility or structure—a hazardous facility or structure; a facility or structure used to store or
process explosives, fuels, or other hazardous materials; a facility or structure used to process high value
hardware; a facility or structure that contains or is used to process systems determined by Wing Safety to
be hazardous or critical; or a facility or structure determined by Wing Safety to be critical. 

critical hardware—any hazardous or safety critical equipment or system; non-hazardous DoD high
value items such as spacecraft, missiles, or any unique item identified by the DoD as critical;
non-hazardous, high value hardware owned by Range Users (other than the DoD) may be identified as
critical or non-critical by the Range User. 

critical hold scrub point—the time in the countdown when a hold would normally be expected to result
in a launch scrub. 

critical ground system/hardware—any ground system/hardware that has a direct impact on mission
performance or the safety of operations, such as flight tracking or flight termination. 

Danger Area Information Plan—an Eastern Range document prepared by Pad Safety personnel
specifying roadblocks and the fallback area associated with hazardous areas for each launch complex
during launch operations (AFSPCMAN 91-710). 

Data Loss Flight Time—the shortest elapsed thrusting time during which a launch vehicle can move
from normal flight to a condition where the launch vehicle’s hazardous inert and explosive debris impact
dispersion extends to any protected area; see green number/critical time. 

debris—material vehicle fragments or jettisoned bodies resulting from a launch; debris may be caused by
either a nominal or non-nominal launch. 

decibel—a unit of relative power; the decibel ratio between power levels, P1 and P2, is defined by the
relation dB = 10 log (P1/P2). 

desired requirement—a requirement that provides any support which can be obtained in addition to the
mandatory or required requirements. 

destruct line—a line established to ensure that a launch vehicle’s critical debris impact dispersion does
not violate the impact limit line; destruct lines are displayed on the Range Safety Display and when the
instantaneous impact point, based on valid tracking data, shows that the vehicle will cross the destruct
lines, the Mission Flight Control Officer is authorized to terminate flight; see flight safety limits. 
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distant focusing overpressure—constructive interference of a shockwave that can create localized
damage beyond expected distances. 

distant focusing overpressure analysis—an analysis that ensures Launch Safety Launch Commit
Criteria are not exceeded in order to protect the public from any hazard associated with distant focusing
overpressure effects due to potential explosions during launch vehicle flight and demonstrates compliance
with the public risk criteria. The distant focusing overpressure analysis shall account for distant focusing
overpressure or overpressure enhancement given real time meteorological conditions and terrain
characteristics. The analysis shall also take into account the characteristics of the potentially affected
windows, including size, location, glazing material, orientation and condition (if available), and the
hazard characteristics of the potential glass shards. 

downrange—the distance measured along a line whose direction is parallel to the projection of a launch
vehicle’s planned nominal velocity vector azimuth into a horizontal plane tangent to the ellipsoidal earth
model at the launch vehicle sub-vehicle point; may also be used to indicate direction. 

downrange direction—measured in the direction of the positive X axis of the X, Y, Z coordinate system. 

drag impact point—a debris impact point corrected for atmospheric drag. 

dual command/transmitter site—two command destruct transmitters connected by an automatic
failover control system. 

duty time—the time personnel are at work starting from the time they arrive at their duty location until
the end of the duty tour; duty time begins when an individual first arrives at the base or office for
transportation to later launch support positions. 

Eastern and Western Range 127-1—Eastern and Western Range 127-1 (Range Safety Requirements)
refers to the previous Range Safety requirements directive that controlled range and Range User activities
at the Eastern and Western Ranges. 

Eastern Range—part of the National Launch Range facilities (Major Range and Test Facility Base),
operated by the 45th Space Wing an organization assigned to Air Force Space Command and is located at
Patrick Air Force Base, Florida; the range includes the operational launch and base support facilities
located at Cape Canaveral Air Force Station, Florida, radar tracking sites, and ground stations located in
the eastern Caribbean as well as the Jonathan-Dickson Missile Tracking Annex (Jupiter, Florida) and
Argentina, Newfoundland sites. 

electrostatic discharge—a discharge of static electricity. 

end of mission (Flight Control)—Flight Control end of mission is unique to the mission and may extend
through one of the following events: orbital insertion; end of powered flight (caused either by fuel
depletion/shutoff of flight computer shutdown); loss of signal; a planned vehicle event or vehicle aspect
angle; separation of the last stage that contains a flight termination system; or completion of destruct
actions or errant missile actions. 

engine out—a condition that exists when the rocket engine is no longer thrusting. 

ephemeris—a tabular statement of the computed position of a celestial body for regular intervals. 

equivalent level of safety—an approximately equal level of safety; may involve a change to the level of
expected risk that is not statistically or mathematically significant as determined by qualitative or
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quantitative risk analysis; equivalent level of safety replaces the former “meets intent” certification
process. 

errant launch vehicle—(1) a launch vehicle that, during flight, violates established flight safety criteria
and/or operates erratically in a manner inconsistent with its intended flight performance; (2) continued
flight of an errant launch vehicle may grossly deviate from planned flight, with the possibility of
increasing public risk to unacceptable limits; (3) a launch vehicle that has violated safety criteria (a
destruct line) and cannot be destroyed. 

expected casualties—see casualty expectation. 

expendable launch vehicle—a launch vehicle designed for single flight use. 

explosive—a substance or mixture of substances which, under external influences, is capable of rapidly
releasing energy in the form of gases and heat (AFMAN 91-201): for the purposes of this publication
explosives refers to all ammunition, demolition material, solid rocket motors, liquid propellants,
pyrotechnics, and ordnance as described in AFMAN 91-201 and DoD-STD 6055.9. 

explosive debris—debris capable of exploding on ground impact (see debris). 

explosives—explosives refer to all ammunition, demolition material, solid rocket motors, liquid
propellants, pyrotechnics, and ordnance as described in AFMAN 91-201 and DoD-STD 6055.9. 

explosives facility—any facility that contains explosives or is quantity distance sited or licensed to
contain explosives. 

F minus time—the time in normal work days prior to the scheduled launch day. 

Facility Emergency Operating Plans—Documentation that describes the necessary measures to assure
the safety of personnel and the protection of government resources. Facility Emergency Operating Plans
(FEOPs) also identify operations essential to establish safe conditions. Conditions that should be
addressed in the FEOPs include, but are not limited to, responses to fire, spill, leak, or the release of
hazardous commodities. Topics that should be addressed in FEOPs include notifications and
announcements, safing of systems, evacuation routes, and emergency evacuation assembly point
locations. FEOPs are typically combined as a subset of another publication such as the Pad Safety Plan,
but this format is not a requirement. 

facility operator—a government organization or contractor responsible for maintaining and/or
controlling the use of a facility. 

Facility Safety Data Package—a Range User provided document that provides a detailed description of
the hazardous and critical systems located in a facility. 

failure—the inability of a system or system component to perform a required function within specified
limits. 

fatality—a death caused by an unexpected occurrence. 

fault—the manifestation of an error in software that may cause a failure. 

fault tolerance—the built-in ability of a system to provide continued correct operation in the presence of
a specified number of faults or failures. 
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final flight plan approval—the approval for a specific mission based on a detailed analysis of the
proposed launch trajectory, impact locations for nominally jettisoned stages, and the ability to establish
flight control criteria. 

firmware—computer programs and data loaded in a class of memory that cannot be dynamically
modified by the computer during processing; for Systems Safety purposes, firmware is to be treated as
software. 

flight—for flight analysis purposes, flight begins at a time in which a launch vehicle normally or
inadvertently lifts off from a launch platform. 

flight analyst/flight safety analyst—an individual assigned to the Wing Safety Office who ensures
completion of the necessary flight safety analyses and associated approvals required for the launch of any
vehicle or the conduct of any test from an AFSPC range. These analyses are required in order to protect
people and resources by identifying the hazards associated with the launch or test operations and then
containing and/or minimizing launch or test hazards and controlling the remaining risks. 

flight azimuth—the instantaneous angular direction of the flight trajectory of a launch vehicle measured
in degrees from true North. 

flight caution area—a hazardous launch area; the controlled surface area and airspace outside the flight
hazard area where individual risk from a launch vehicle malfunction during the early phase of flight
exceeds 1 x 10-6; when activated, only personnel essential to the launch operation (launch-essential) with
adequate breathing protection are permitted in this area. 

flight control—flight control of a mission begins when the system or procedures used to exercise positive
control of launch vehicle flight is initiated during the launch countdown and is completed when positive
control is no longer required or the capability of positive control is lost. 

flight control end of mission—flight control end of mission represents the end of flight control
responsibility and is determined by Launch Safety analysis which is based on Range User data, mission
objectives, and the risk to the public; due to the unique mission objectives, flight control end of mission is
unique to the mission. 

flight hazard area—a hazardous launch area; the controlled surface area and airspace about the launch
pad and flight azimuth where individual risk from a malfunction during the early phase of flight exceeds 1
x 10-5; because the risk of serious injury or death from blast overpressure or debris is so significant, only
launch-essential personnel in approved blast-hardened structures with adequate breathing protection are
permitted in this area during launch. 

flight hazard area analysis—an analysis that identifies any regions of land, sea, or air that shall be
surveyed, public notices provided, controlled or evacuated in order to control the risk to the public from
inert and explosive debris impact hazards. 

flight path—the planned flight trajectory including its uncertainties (error bounds); the line connecting
the successive positions occupied, or to be occupied, by an aircraft, missile, or space vehicle as it moves
through air or space. 

flight plan approval—an approval process that results from a written application by a Range User is
submitted to Wing Safety. The flight plan approval process is a two-phase approach. The phases consist of
a Preliminary Flight Plan Approval and the Final Flight Plan Approval issued by Wing Safety; the flight
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plan approval process is initiated when the Range User submits data in anticipation of a written
application. 

flight safety analysis—the analyses and processes that must be completed prior to obtaining approval for
launch or test operations in order to protect people and resources, where practical, by identifying the
hazards associated with launch or test operations, containing and/or minimizing launch or test hazards,
and controlling the remaining risks. AFSPC ranges have definitive processes and software tools that are
used to conduct the analyses and document the technical flight safety approach. 

flight safety limits—the limits within which a vehicle may continue to operate and beyond which flight
termination must take place; see destruct line. 

flight safety plan—(1) a plan that identifies the flight safety roles to be performed by the Range User’s
flight safety personnel; the flight safety rules, limits, and criteria identified by a Range User’s flight safety
analysis; (2) and the specific flight safety requirements to be implemented for launch. 

flight safety system—a system consisting of the airborne and ground flight termination systems, airborne
and ground tracking system, and the airborne and ground telemetry data transmission systems. 

flight termination action—the transmission of thrust termination and/or destruct commands to an
in-flight launch vehicle and/or payload. 

flight termination system—all components onboard a launch vehicle that provide the ability to
terminate a launch vehicle’s flight in a controlled manner; the flight termination system consists of all
command terminate systems, inadvertent separation destruct systems, and other systems or components
that are onboard a launch vehicle and used to terminate flight. 

fragmentation—the act or process of breaking up. 

fully mission-capable—a material condition of any piece of military equipment or system, indicating
that it can perform all of its missions. 

function—any electronic commands, such as arm, destruct, safe, and test, issued by the Mission Flight
Control Officer and transmitted to the airborne elements of a flight termination system. 

gate—the portion of a flight safety limit boundary through which a launch vehicle’s tracking icon may
pass without flight termination actions being taken, provided the vehicle is performing normally. 

general public—all persons who are not in the launch-essential personnel or neighboring operations
personnel categories; for a specific launch, the general public includes visitors, media, and other
non-operations personnel at the launch site as well as persons located outside the boundaries of the
launch site that are not associated with the specified launch. 

go/no go—the condition or state of operability of a component or system: “go,” functioning properly; or
“no-go,” not functioning properly; also a critical point at which a decision to proceed or not must be
made. 

green number/critical time—the minimum thrusting time during which a launch vehicle can move from
a state or condition of nominal flight to a state or condition where the launch vehicle’s inert and explosive
debris endangers a protected area; will be replaced by “Data Loss Flight Time”; see Data Loss Flight
Time and minimum time to endanger. 
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hang fire—the termination of the launch sequence in an unplanned manner or the failure of the vehicle to
liftoff for reasons not immediately known; a malfunction that causes an undesired delay in the functioning
of a firing system; see launch abort and misfire. 

hardware (computer)—physical equipment used in processing. 

hazard—a condition, procedure, or practice that creates a potential for producing death, injury,
occupational illness, or equipment damage. 

hazard analysis—an analysis of systems to determine potential hazards and recommended actions to
eliminate or control the hazards. 

hazard area—an area where known products can cause harm to the on- and off-base local populations
and/or facilities. 

hazardous clear area—a safety clearance zone for ground processing that is defined in the Pad Safety
Plans for each operating facility; includes Blast Danger Areas, Control Area Clears, and Toxic Hazard
Corridors/Zones. 

hazardous facility or structure—a facility or structure used to store, handle, or process hazardous
materials or systems and/or in which hazardous operations are performed. 

hazardous launch area—a safety clearance zone during a launch operation with defined mishap
probabilities, including the flight caution area, flight hazard area, vessel/boat exclusion area, and impact
limit lines. 

hazardous launch area clearance—required clearances; concurrence from the Chief of Safety must be
obtained for all personnel required or requesting to be in a hazardous launch area during a launch
operation; launch-essential personnel may be permitted within the impact limit lines and the flight
caution area; launch-essential personnel may only be permitted in a flight hazard area only if they are
located in approved blast-hardened structures with adequate breathing apparatus; neighboring operations
personnel located at required work areas and non-essential personnel may be permitted inside the impact
limit lines with Space Wing Commander approval. 

hazardous material—a liquid, gas, or solid that has the potential to be toxic, reactive, or flammable or
that may cause oxygen deficiency either by itself or in combination with other materials. 

hazardous operation—an operation is classified as hazardous if it meets any of the following criteria: (1)
has the potential for kinetic energy to be involved; (2) changes such as pressure, temperature, and oxygen
content in ambient environmental conditions; (3) presence of hazardous materials; for example,
operations involving equipment or systems with potential for a release of energy or hazardous material
that can result in a mishap. 

hazardous procedure—a designation for a particular type of Range User procedure; a document
containing specific steps in sequential order used to safely process hazardous materials or conduct
hazardous operations; hazardous procedures have specific content requirements delineated in
AFSPCMAN 91-710 Volume 6 Attachment 2 and require Wing Safety approval. 

hit probability—the probability of debris from a launch vehicle or the launch vehicle itself impacting an
object, such as an aircraft or waterborne vessel. 

hold—see launch hold. 

holdfire—an interruption of the ignition circuit of a launch vehicle. 
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imminent danger—any condition, operation, or situation that occurs on the range where a danger exists
that could reasonably be expected to cause death or serious physical harm, immediately or before the
imminence of such danger can be eliminated through control procedures; these situations also include
health hazards where it is reasonably expected that exposure to a toxic substance or other hazard will
occur that will cause harm to such a degree as to shorten life or cause a substantial reduction in physical
or mental efficiency even though the resulting harm may not manifest itself immediately. 

impact dispersion area—an area surrounding an impact point that accounts for uncertainties in factors
influencing the final impact of a debris piece; the extent and configuration of the area is based on the
launch vehicle and/or payload dispersion. 

impact limit line—a hazardous launch area; the boundary within which trajectory constraints and flight
termination systems are used to contain an errant launch vehicle and vehicle debris. Launch essential and
neighboring operations personnel are permitted within the impact limit lines. Non-launch essential
personnel may be permitted within this area with Space Wing Commander approval; however, the
collective risk shall not exceed acceptable standards for the general public. 

impact point—a point on the surface of the Earth where vehicle debris contacts the ground/surface; this
point may be an actual/real point or estimated/projected point based on predictive analysis; see
instantaneous impact point and drag impact point. 

Independent—not capable of being influenced by other systems; having no common components or
systems between the vehicle and the front-end computers in the Range Operations Control Center. 

individual risk—the risk that any single person will suffer a consequence; unless otherwise noted,
individual risk is expressed as the probability that any individual will become a casualty from a given
hazard (expected casualties, Ec) at a specific location and during a specific event. 

inert—lacking the power to move; deficient in active properties; incapable of producing an explosion. 

inert debris—material vehicle fragments that are deficient in active properties. 

in-flight failure—when a launch vehicle does not complete any phase of normal flight or when any
anomalous condition exhibits the potential for a stage or its inert and explosive debris to impact the Earth
or reenter the atmosphere during the mission or any future mission of similar launch vehicle capability. A
launch mishap or accident constitutes a failure. 

in-flight phase—the flight of a missile or space vehicle from launch to detonation, orbital insertion, or
impact. 

instantaneous impact point—an impact point (following thrust termination of a launch vehicle)
calculated in the absence of atmospheric drag effects. 

Intent Specification—A safety-driven method of writing system specifications that support requirement
traceability, enhance communication between domain experts and system engineers, ensure verification
and validation, and enforce documentation of system development/ maintenance by capturing the what,
how, and why of requirement and design decisions. 

ionizing radiation—gamma and X-rays, alpha and beta particles, and neutrons. 
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jettisoned body—vehicle components separated at planned event times; examples of components include
stages, fairings, thrust termination ports, solid rocket motors, and associated hardware. 

Joint Functional Component Commander for Space—Individual responsible for optimizing the
planning, execution, and force management of assigned Space missions, as directed by HQ
USSTRATCOM. 

L minus time—the absolute time prior to the scheduled launch time. L minus time may be measured in
seconds, minutes, hours, and days and includes all scheduled countdown holds; L minus time will always
be equal or greater than T minus time. 

Laser—any device that can produce or amplify optical radiation primarily by the process of controlled
stimulated emission; a laser may emit electromagnetic radiation from the ultraviolet portion of the
spectrum through the infrared portion; an acronym for “light amplification by stimulated emission of
radiation.” 

laser illumination—the act of applying directed energy on an object; the process of enhancing the
illumination in a zone of action by irradiating with a laser beam. 

launch abort—the termination of a launch sequence in an unplanned manner or the failure of the launch
vehicle to liftoff for reasons not immediately known; see hang-fire and misfire. 

launch area—The facility or location where launch vehicles and payloads are processed and launched;
includes any supporting sites. The launch area extends to the over-water areas used during
submarine-launched intercontinental ballistic missile tests and launches where the range controls the
launch for countdown; also known as the launch head. 

launch area safety—safety requirements involving risks limited to personnel and/or property located on
the launch base; involves multiple commercial users, government tenants, and/or United States Air Force
personnel; this is the on-base component of public safety. 

launch azimuth—the horizontal angular direction initially taken by a launch vehicle at liftoff; measured
clockwise in degrees from true North. 

launch base—refers to Cape Canaveral Air Force Station (Florida) and Vandenberg Air Force Base
(California). 

launch commit criteria—see Launch Safety Launch Commit Criteria. 

launch complex—a defined area that supports launch vehicle or payload operations or storage; includes
launch pads and/or associated facilities. 

launch complex safety—safety requirements involving risk that are limited to personnel and/or property
located within the well defined confines of a launch complex, facility, or group of facilities; for example,
within the fence line; involves risk only to those personnel and/or property under the control of the control
authority for the launch complex, facility, or group of facilities. 

launch countdown—see countdown. 

launch danger zone—a combination of the sea surface area and air space measured from the launch
point and extending downrange along the intended flight azimuth; the size of the launch danger zone is
based on the potential hazard to ships and aircraft. 
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launch-essential personnel—the minimum number of persons necessary to successfully and safely
complete a hazardous or launch operation and whose absence would jeopardize the completion of the
operation; this designation also includes people required to perform emergency actions according to
authorized directives, persons specifically authorized by the Space Wing Commanders to perform
scheduled activities, and those personnel in training; the Range Users and Space Wing Commanders
jointly determine, with Wing Safety concurrence, the number of launch-essential personnel allowed
within safety clearance zones or hazardous launch areas. 

launch hold—a temporary delay in the countdown, test, or practice sequence for any reason 

launch mishap—a mishap occurring during launch vehicle operations, including upper stages. This
includes payloads that do not obtain the intended orbit, re-contact of the payload with the upper stage/
launch vehicle, or collisions before completion of the initial drift orbit, and flight safety system failures. 

launch operator—any individual or organization that conducts any launch activity under an FAA launch
license; see Range User 

launch pad—a concrete or other hard surface area on which a missile launcher is positioned. 

launch point—see launch site. 

launch processing—all preflight preparation of a launch vehicle at a launch site, including buildup of the
launch vehicle, integration of the payload, and fueling. 

Launch Safety—requirements, processes and procedures designed to protect the public, launch base
personnel (government and contractor), and range infrastructure from the hazards associated with launch
operations. Launch Safety is a function performed by the Wing Safety organization at AFSPC ranges and
includes: Systems Safety, Pad Safety, Flight Analysis, and support to Flight Operations. 

Launch Safety Launch Commit Criteria—hazardous or safety critical parameters, including, but not
limited to, those associated with the launch vehicle, payload, ground support equipment, flight safety
system, hazardous area clearance requirements, and meteorological conditions that must be within
defined limits to ensure that public, launch area, and launch complex safety can be maintained during a
launch operation. 

Launch Safety Program—A comprehensive safety program for launch vehicles and related operations
and facilities starting with program introduction at a range. It addresses design, manufacturing,
transportation, ground handling/processing, pre-launch testing, launch of space systems through orbital
insertion, and/or impact of suborbital systems. This includes collision avoidance through orbital
insertion, attainment of Earth escape velocity or reentry, and/or end of programmed Range Safety control.
Also includes safety of activities connected with the deployment (debris minimization), and recovery (if
required) of test vehicles or payloads that don’t obtain initial orbit (either planned or unplanned). The
Launch Safety Program is a subset of the Space Safety Program. 

launch screening—the process of determining the available launch windows and launch wait periods
that provide acceptable miss distances between the launched vehicle and orbiting objects for a launch of a
space or missile launch vehicle. 

launch scrub—see mission/launch scrub. 

launch site—the specific geographical location from which a launch takes place. 
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launch vehicle—a vehicle that carries and/or delivers a payload to a desired location; a generic term that
applies to all vehicles that may be launched from the Eastern and Western ranges, including but not
limited to airplanes, all types of space launch vehicles, manned space vehicles, missiles, rockets (and their
stages including upper stages), probes, aerostats and balloons, drones, remotely piloted vehicles,
projectiles, torpedoes, and air-dropped bodies. 

launch wait—a specified time in a launch window during which a Range or Range User shall not initiate
flight in order to prevent collisions with on-orbit mannable objects or other protected orbital objects; also
see launch hold. 

launch window—a period of time during which the flight of a launch vehicle may be initiated (AFSPCI
91-701); the earliest and latest time a rocket may launch. 

liftoff—any motion (physical separation (intentional or unintentional)) with respect to the launch
platform. The term liftoff is most often used in the context of motion with respect to a fixed asset, such as
a launch pad or sea platform. But for the purposes of Launch Safety, liftoff also includes separation from
a carrier aircraft. 

lockout/tagout—Whenever work is to be accomplished where the start-up or energizing of equipment
may cause a hazard to personnel, the equipment or its controls shall be locked in the SAFE position and
controlled by the personnel potentially exposed. EXCEPTION: Hazardous equipment that cannot be
physically locked shall be modified to incorporate a locking capability or be scheduled for replacement.
As an interim measure, the equipment shall be tagged out of service and a knowledgeable person posted
to watch the controls while personnel are in a potentially hazardous position. Locks shall be installed
prior to the following situations: (1) personnel are out of sight of the control device; (2) the site is left
unattended; (3) there exists the possibility of an unauthorized person operating the control device while
personnel are exposed to the hazard. A tag shall be installed to identify the fact that the equipment is
under the control of a work team. Tags shall include the following information: (1) the reason for placing
the tag; (2) name, organization, and phone number of the person placing the tag; (3) date and time of
tagging. Locks and tags shall be removed only by the personnel who installed them or by their supervisor
in their absence. 

malfunction—a system or component failure (typical malfunctions include failures in the following
systems: propulsion, hydraulic system, electrical, guidance and control, stage separation mechanism,
failures that lead to premature thrust termination, overshoot, shifting of the platform reference). 

malfunction turn analysis—an analysis that establishes the launch vehicle’s maximum turn capability in
the event of a malfunction during flight. 

mandatory (in reference to instrumentation or capability)—a system that must be made operationally
ready to support Wing Safety and be fully mission-capable before entering the plus count. 

mandatory requirement—the minimum requirement that is essential to achieve program, mission, or
test objectives. 

manned object—spacecraft that are currently occupied or are expected to be occupied in the future.
Examples are the International Space Station, the Space Transportation System, and Progress supply
vehicles to manned objects. 
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material handling equipment—equipment used to handle, lift, support, or manipulate critical or
non-critical hardware; includes, but is not limited to, cranes, hoists, sling assemblies, hydrasets and load
cells, handling structures, and personnel work platforms. 

materiel safety—the discipline of assuring an acceptable level of safety with regard to the design,
composition, compilation, assembly, operation, configuration, troubleshooting, mishap investigation,
testing and inspection of any tangible physical entity such as (but not limited to) systems, subsystems,
equipment, apparatus, launch vehicles, payloads, propellants, hazardous materials, ordnance, explosives,
radiofrequency emitters, lasers, ionizing radiation sources, energy sources, motor vehicles, facilities,
handling structures, software, installed real property, circuits, warning devices and signage, and
associated publications and data products. 

meets intent certification—see equivalent level of safety. 

minimum time to endanger—the minimum thrusting time during which a launch vehicle can move
from a state or condition of nominal flight to a condition where the launch vehicle’s inert and explosive
debris endangers a protected area: see Data Loss Flight Time and green number/ critical time. 

minus count—the portion of a launch countdown beginning with the start of the countdown and ending
at vehicle ignition. 

misfire—a condition that exists when it is known that the ignition signal has been sent but did not reach
an initiator and ignition of the propulsion system was not achieved. 

mishap—an unplanned event or series of events resulting in death, injury, occupational illness, or damage
to or loss of equipment or property or damage to the environment; see hang fire and launch abort. 

mission—a task, together with the purpose, that clearly indicates the action to be taken and the reason
therefore; in common usage, especially when applied to lower military units, a duty assigned to an
individual or unit; a task; see space launch mission. 

mission assurance collision avoidance—a collision avoidance process/analysis employed by mission
owner to avoid potential collisions between launched vehicles/payloads and on-orbit objects cataloged by
the Space Control Center based on mission requirements to comply with national policy on debris
minimization and assure mission success (see collision avoidance and safety collision avoidance). 

mission-capable—a material condition of a piece of equipment or system indicating that it can perform
at least one and potentially all of its designated missions; mission-capable is further defined as the sum of
fully mission-capable and partial mission-capable. 

Mission Flight Control Officer—the individual responsible for maintaining positive control of launched
vehicles and initiating range “command destruct” functions for an errant vehicle (liquid rocket booster,
solid rocket motor/solid rocket booster, and/or upper stage vehicle). 

mission risk—the risk associated with a launch mission. 

mission rules—a documented set of mission-specific rules developed by the Range User and the Space
Wing Commander or his/her designated representative which specify, in detail, those flight control
requirements and procedures to be applied during the launch mission, in particular the application of
flight control and flight termination criteria or special conditions for continuing the mission. In addition,
the mission rules may define other more specific rules such as launch hold criteria and procedures,
emergency procedures, and evacuation procedures of the flight control center during the countdown and
in-flight. 
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mission/launch scrub—the termination of a launch operation. 

mission support—resources (people, aircraft, waterborne vessels, etc.) engaged in the direct support of
the mission/launch. 

neighboring operations personnel—those individuals, not associated with the specific/current operation
or launch under consideration, who are required to perform safety, security, or operationally critical tasks
at the launch base and who are aware of the launch mission risks and trained in mitigation tasks or
accompanied by properly trained escorts. 

no destruct marker/icon—an uncontained populated or otherwise protected area in which a
commanded flight termination action is discouraged because of the increased debris impact dispersion
and risk following a destruction action. Within this region an anomalous performing vehicle shall be
allowed to continue its flight until a safer location is reached under which to terminate flight. 

no longer endanger—(1) for suborbital missions: the time or position on a vehicle’s nominal trajectory
at which the vehicle no longer has sufficient energy to endanger areas outside the impact limit lines; (2)
for orbital missions: the point in the flight of a launch vehicle where the time required for the impact point
to travel along the nominal trajectory to the overflight gate is less than the time for the impact point to
travel to all other points along the boundary lines 

nominal—being according to plan; satisfactory. 

nominal trajectory—the expected or planned trajectory associated with the flight of a launch vehicle. 

nominal vehicle—a properly performing launch vehicle whose instantaneous impact point does not
deviate from the intended instantaneous impact point locus (the terms nominal/normal flight and
nominal/normal launch vehicle are equivalent). 

noncompliance—a noticeable or marked departure from requirements, standards, or procedures; includes
equivalent level of safety determinations (formerly meets intent certifications), and waivers. 

non-credible—determined to be so improbable that such an occurrence is virtually impossible, based on
careful analysis of the potential hazard and mode of prevention such as permanent physical barriers and/
or enforced separation distance; cost and convenience are not valid rationales for a determination of
non-credible. 

non-critical hardware—equipment and systems used for standard industry use; equipment or systems
that are determined not to be hazardous, of high value, or safety critical. 

non-essential personnel—those persons not deemed launch-essential or neighboring operations
personnel; includes the general public, visitors, the media, and any persons who can be excluded from
safety clearance zones with no effect on the operation or parallel operations. 

non-hazardous procedure—a designation for a particular type of Range User procedure; a document
containing general or specific steps in sequential order to ensure proper execution of a non-hazardous,
non-safety critical process; non-hazardous procedures do not have specific content requirements and do
not require Wing Safety approval. 

normal flight—a launch vehicle that remains within the nominal trajectory and potential three-sigma
trajectory dispersions about the nominal trajectory (see nominal vehicle). 
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Occupational Safety Health Administration (OSHA) Standards—standards, including emergency
temporary standards, established by OSHA pursuant to section 6 of the Occupational Safety and Health
Act of 1970. This includes national consensus standards adopted by OSHA by reference. 

Office of the Chief of Safety—a space wing office headed by the Chief of Safety; this office ensures that
the Launch Safety Program meets range and Range User needs and does not impose undue or overly
restrictive requirements on a program. 

on-orbit—an object is on-orbit after orbital insertion and when the object becomes orbital 

operation control authority—the individual (contractor or government) responsible for the conduct of
task (procedure, process, activity, etc.). 

Operational Safety, Suitability, and Effectiveness (OSS&E)—The condition of having acceptable risk
to life, health, property, and environment caused by a system when employing that system in an
operational environment. The degree to which a system can be placed satisfactorily in field use, with
consideration given to availability, compatibility, transportability, interoperability, reliability, wartime use
rates, maintainability, full-dimension protection, operational safety, human factors, architectural and
infrastructure compliance, manpower supportability, logistics supportability, natural environment effects
and impacts, and documentation and training requirements. The overall degree of mission
accomplishment of a system used by representative personnel in the environment planned or expected for
operational employment of the system considering organization, doctrine, tactics, information assurance,
force protection, survivability, vulnerability, and threat. NOTE: The safety portion of OSS&E is
accomplished through the implementation of a comprehensive System Safety Program. 

operating environment—an environment that a launch vehicle component will experience during
acceptance testing, launch countdown, and flight; includes shock, vibration, thermal cycle, acceleration,
humidity, and thermal vacuum. 

operation—a scheduled activity where range assets are necessary to support Range User requirements
for a specified time period. 

operationally critical task—a task that is essential for continuing critical and subsequent launch
processing operations. 

orbital insertion—the sequence of events in time and space whereby a vehicle achieves a combination of
velocity and position such that without additional thrust at least one orbit around the Earth will be
achieved; Orbital insertion plus one revolution is the nominal time when Launch Safety Program (Wing
Safety) responsibility ends and Orbital Safety Program responsibility begins. 

Orbital Safety Program—a comprehensive safety program that ensures safe satellite design, testing, and
on-orbit operations. The initial aspects of the Orbital Safety Programs begin in the earliest phases of a
program when considerations of safety are incorporated in the design and testing. This specifically
includes debris identification/minimization and end-of-life disposal. The on-orbit aspects of Orbital
Safety Programs cover activities after initial drift orbit from payload separation, associated with testing
and operating space vehicles in orbit or deep space, including collision avoidance, reentry, recovery, and
disposal. The Orbital Safety Program is a subset of the Space Safety Program. 

ordnance—all ammunition, demolition material, solid rocket motors, liquid propellants, pyrotechnics,
and explosives as defined in AFMAN 91-201 and DoD 6055.9-STD. 
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Pad Safety Plan—the detailed safety procedures used for missile operations; these plans are written by
the range contractor and Pad Safety; includes Explosives Safety Plans, Facility Safety Plans, and Safety
Operational Plans. 

partially mission-capable—a material condition of a piece of equipment or system indicating that it can
perform at least one but not all of its missions. 

pathfinder—a process to explore untraversed activities in order to establish acceptable procedures; prior
to the first use of applicable hazardous procedures, including contingency procedures such as operations
with live ordnance, pressure systems, or propellant, pathfinder operations shall be conducted using inert
or dummy ordnance, non-pressurized systems, or non-fueled systems. 

payload—the object(s) within a payload fairing carried and/or delivered by a launch vehicle to a desired
location or orbit; a generic term that applies to all payloads that may be delivered to or from AFSPC
ranges; includes but is not limited to satellites, other spacecraft, experimental packages, bomb loads,
warheads, reentry vehicles, dummy loads, cargo, and any motors attached to them in the payload fairing. 

phases of flight/operation—a physically distinct and mechanically separable portion of the flight or
operation of a launch vehicle (for example Stage 1, Stage 2, etc. or powered, non-powered flight, etc.). 

phases of the mission—see phases of flight/operation definition. 

plus count—the portion of a launch operation beginning with vehicle ignition and concluding with Wing
Safety’s release of all instrumentation. 

populated area—a location, structure, and/or a cluster of structures that may be occupied by people; also
includes sections of roadways and waterways that are frequented by automobile and boat/ship traffic; also
includes agricultural lands (if routinely occupied by workers). 

positive control—the continuous capability to ensure acceptable risk to the public is not exceeded
throughout each phase of powered flight for thrusting stages, throughout each phase of flight using
control surfaces, until orbital insertion, or until the final impact point is established for suborbital
missions. 

powered flight—that portion of the flight of a vehicle when thrust occurs; it does not include the coast
phases of the flight. 

preliminary flight plan approval—the approval given when Wing Safety accepts flight limits and
conditions, flight trajectories, booster configurations, flight termination system configurations, and other
flight characteristics based on Range User preliminary data. 

program—the coordinated group of tasks associated with the concept, design, manufacture, preparation,
checkout and launch of a launch vehicle and/or payload to or from, or otherwise supported by AFSPC
ranges and the associated ground support equipment and facilities. 

protected area—a populated or other area not controlled by a Range User/launch operator that is not
evacuated during flight and that must, in order to protect the public, be protected from the effects of
nominal and non-nominal launch vehicle flight. 

public—all persons not in the launch essential personnel category. 

public safety—safety involving risks to the general public of the US or foreign countries and/or their
property (both on- and off-base); includes the safety of people and property that are not involved in
supporting a launch along with those that may be within the boundary of a launch site. 
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quantity distance—The quantity of explosive material and distance separation relationships that provide
definitive types of protection. These relationships are based on the level of risk considered acceptable for
each stipulated exposure and are tabulated in the quantity distance tables in AFMAN 91-201. Separation
distances are not absolute safe distances but are relative protective or safe distances. 

radio frequency (RF) silence—turning off or powering down of RF emitters within a particular area;
local RF silence is normally the launch vehicle and mobile transmitters in the area. 

range or ranges—refers to both AFSPC ranges (the Eastern Range at the 45 SW and the Western Range
at the 30 SW). 

Range Commander—see Space Wing Commander. 

range contractor—the Launch Base Support and Range Technical Services contractors and all
subcontracted agencies required for operation and maintenance of AFSPC ranges (ER and WR); for the
purposes of this publication, the term “range contractor” also refers to National Aeronautical and Space
Administration and Kennedy Space Center contractors as applicable. 

range ground systems and products—range systems and products (ground based) which Launch Safety
requirements are levied against. 

range infrastructure—assets owned and/or operated by AFSPC ranges. 

range safety critical equipment—see critical hardware and range safety critical system. 

range safety critical system—includes any airborne and ground subsystem of the flight safety system. 

range safety launch commit criteria—see launch commit criteria. 

range safety system—see flight safety system. 

range tracking system—includes the tracking aid and/or global positioning system and associated
subsystems as defined in Range Commanders Council 324; includes radar, optics, telemetry inertial
guidance downlink, S-Band tracking, and GPS-based downlinks. 

Range User—any individual or organization that conducts or supports any activity on resources (land,
sea, or air) owned or controlled by AFSPC ranges; includes such organizations as the DoD, US
government agencies, civilian launch operators, and foreign government agencies and other foreign
entities that use AFSPC range facilities and test equipment; conduct pre-launch and launch operations,
including payloads to orbital insertion or impact; and/or require on-orbit or other related support. 

red time—see straight up time/red time. 

required (in reference to instrumentation or capability)—a system that must be made operationally
ready to support Wing Safety. 

required requirement—a requirement whose support would materially aid in achieving all objectives
and is necessary for detailed analysis of system performance. 

residual thrust—the thrust remaining after any stage of a launch vehicle shutdowns or after the
inadvertent separation of a boost assist motor. 
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resource safety—the protection of facilities, support equipment, or other property from damage due to
mishaps; also known as resource protection. 

rest period—The period of time immediately prior to the beginning of the duty period; for
launch-essential personnel, it is mandatory that the rest period include the time necessary for meals,
transportation, and 8 hours of uninterrupted rest prior to reporting for duty. Rest periods in preparation for
launch operations will start no earlier than 2 hours after the assigned personnel are released from an
earlier launch or range operations. Only the Chief of Safety or Space Wing Commander has the authority
to waive the safety rest period requirements for Mission Ready (Category A) personnel. 

reusable launch vehicle—a launch vehicle which consists of some major components which can be used
of future missions. 

risk—a measure that takes into consideration both the probability of occurrence and the consequence of a
hazard to a population or installation. Risk is measured in the same units as the consequence such as
number of injuries, fatalities, or dollar loss. For Launch Safety, risk is expressed as casualty expectation
or shown in a risk profile. 

risk analysis—a study of potential risk (AFSPCMAN 91-710); an attempt to analyze and summarize the
degree of risk involved in a given circumstance, environment, or scenario, often involving several
different types of hazards. 

risk assessment—an evaluation of possible loss in terms of hazard or deficiency severity and mishap
probability of occurrence; an evaluation of the probability of an event and assessment of its expected
consequence combined into a believable set of risk, regret, and reward probabilities resulting in an
expected value for that outcome. 

S-band—S-band is an IEEE designator of a RF wave length spectrum that ranges from the 2.0-4.0 GHz.
AFSPC ranges employ S-band radars to detect, range (determine distance), and map objects. The S-band
RF crosses the imaginary boundary between UHF (300-3000 MHz) and SHF (3-30 GHz). 

safe—to bring to a safe condition; a condition that avoids damage to equipment, personal injury, or death. 

safe all the way—refers to that portion of a launch vehicle’s flight path where the launch vehicle no
longer has the energy or turn capability for the instantaneous impact point to reach a destruct line from the
nominal trajectory. 

safety clearance zone—restricted areas designated for day-to-day pre-launch processing and launch
operations to protect the public, launch area, and launch complex personnel; a safety clearance zone is
established for each launch vehicle and payload at specific processing facilities, including launch
complexes; includes hazard clearance area and hazardous launch area. 

safety collision avoidance—a collision avoidance process/analysis employed by the range to avoid
potential collisions between launched vehicles/payloads and tracked manned/mannable objects on orbit
for the protection of life. Safety collision avoidance miss distance criteria is 200 km for manned objects
and 50 km for mannable objects (see collision avoidance, mission assurance collision avoidance,
manned, and mannable). 

safety critical—an operation, process, system, or component that controls or monitors equipment,
operations, systems, or components to ensure personnel, launch area, and public safety; may be
hazardous or non-hazardous. 
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safety critical computer system function—a computer function containing operations that, if not
performed, if performed out of sequence, or if performed incorrectly, may result in improper or lack of
required control functions that may directly or indirectly cause a hazard to exist. 

safety critical data (software)—Any data associated with a software safety critical function. There are
two types of safety critical data (Local Data and Configuration Data): Local Data consists of dynamic
data variables used locally by applications. Local Data is transient, existing only for the life of the module
in which it is defined. Local Data is modifiable during its life span. Configuration Data consists of
persistent values that are set to define system behavior. Configuration Data, after some epoch time, shall
not be modified. Examples of this type of data include East/West coast selection, Flight Receiver support
mode (standard, secure manned, secure un-manned and Trident), selected radio frequency carrier file,
selected configuration file, etc. 

safety critical procedure—a designation for a particular type of Range User procedure; a document
containing steps in sequential order used to reliably process safety critical systems or conduct safety
critical operations; non-hazardous safety critical procedures have no specific content requirements but do
require Wing Safety review and approval. 

safety hold—a safety hold (the stopping of procedures, activities, countdown, etc.) shall be initiated to
prevent the start of a launch operation or to stop a launch operation that is already underway if it violates
public, launch area, or launch complex safety or Launch Safety launch commit criteria; the holdfire
capability, emergency voice procedures, or light indication system of each launch system used to prevent
launches in the event of loss of Range Safety critical systems or violations of mandatory Launch Safety
launch commit criteria. 

Safety Operating Plan—a type of operations safety plan; standard operating procedure. 

shall—mandatory action. 

ship—a large, sea-going watercraft, usually with multiple decks. A ship usually has sufficient size to
carry its own boats, such as lifeboats, dinghies, or runabouts. A rule of thumb saying (though it doesn't
always apply) goes: "a boat can fit on a ship, but a ship can't fit on a boat.” 

should—recommended action. 

Single Manager—the single individual specifically designated, under the integrated weapon system
management architecture, to be responsible for the life cycle management of a system or end-item. The
Single Manager is the program manager vested with full authority, responsibility, and resources to execute
and support an approved Air Force program. 

SMC-procured space system and service—a space system consisting of an AF launch vehicle or an AF
spacecraft or both, and associated ground support equipment. 

software—programs and data stored in either volatile or nonvolatile memory used by a computer. The
term software includes both software and firmware. 

software category 1 failures—may directly cause a catastrophic loss; under normal system operation,
Category 1 software runs autonomously (i.e., without human intervention or acts so quickly as to preclude
human intervention). 

software category 2 failures—may lead to a human operator initiating an action that may lead to a
catastrophic loss because there is insufficient time to verify the category 2 software is in a fault condition;
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under normal system operation, Category 2 software provides safety-related information where, if lost or
incorrect, requires a human to initiate a safety action response within a limited amount of time. 

software category 3 failures—may lead to a human operator initiating an action that may lead to a
catastrophic loss, but sufficient time exists to avoid the action by verifying the information available by
the software; under normal system operation, Category 3 software provides safety-related information for
Category 1 or 2 software or system users. 

software design description—a representation of a software system created to facilitate analysis,
planning, implementation, and decision-making; a blueprint or model of the software system; used as the
primary medium for communicating software design information. 

software single point of failure—a single instantiation of any software element or component that
renders the system, including the operators, incapable of operating as intended; occurs when failure of
one or more software entities prevents the system from operating as intended due to a single specific
instance of a fatal operational condition. 

Space and Missile Systems Center—an Air Force Space Command organization that develops and
acquires space launch vehicles, satellites, and range systems for the United States Air Force. 

space launch mission—a specific mission, from a space wing perspective, refers to all launch base
activities associated with a program from Program Introduction through orbital insertion plus one
complete revolution; a program mission refers to all launch base activities associated with a specific
program from Program Introduction through orbital insertion plus one complete revolution of the last
vehicle in the program; a launch mission typically refers to the time from T-0 through orbital insertion
plus one complete revolution. 

space mishap—a mishap involving a space system and/or unique space support equipment. 

Space Safety—consists of two elements: Launch Safety and Orbital Safety. 

Space Safety Program—The Space Safety Program consists of two elements: Launch Safety (also
known as Range Safety) and Orbital Safety. NOTE: The Orbital Safety Program, and the Launch Safety
Program are subsets of the overall comprehensive System Safety Program. 

Space Wing Commander—in this document, the term Space Wing Commander refers exclusively to the
commanders of the 30th Space Wing and the 45th Space Wing; the term Range Commander refers to the
commander of the Eastern or Western Range IAW Department of Defense Directive 3200.11 and is the
same individual as the Space Wing Commander; the terms Range Commander and Spacelift Commander
refer to tasks or functions performed by the Space Wing Commander; see AFSPCI 10-1202 (Crew
Operations) and AFSPCI 10-1208 (Launch and Range Roles and Responsibilities) for further
information. 

straight up time/red time—the latest time after liftoff that assumes the launch vehicle malfunctioned and
flew in a vertical or near vertical direction above the launch point at which activation of the launch
vehicle’s flight termination system or breakup of the launch vehicle would not cause hazardous, inert, or
explosive debris and associated overpressure and secondary fragmentation would affect any populated or
other protected area; the 45 SW and the FAA currently use the term “straight-up time” while the 30 SW
uses “red time”; in order to standardize terminology, the 30 SW shall change their terminology to match
that of the 45 SW and FAA over time during normal publication etc. changes. 

suborbital—being or involving less than one orbit of the Earth. 
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system safety—the discipline concerned with analyzing hazards and minimizing them to acceptable
levels (acceptable hazard) through design and protective measures. 

System Safety Program—The application of engineering and management principles, criteria, and
techniques to achieve acceptable mishap risk, within the constraints of operational effectiveness and
suitability, time, and cost, throughout all phases of the system life cycle. NOTE: A properly implemented
comprehensive System Safety Program provides for the Launch Safety, Orbital Safety, OSS&E Safety,
PESHE Safety, and Launch Safety Program efforts. 

T minus time—countdown clock time; T minus 0 is launch time; time prior to the scheduled launch time
not including built-in holds in the countdown; normally measured in seconds, minutes, and hours. 

T minus X—a time late in the minus count after which a holdfire switch will not be activated 

telemetry—vehicle systems measurements made available to ground based users via S-band downlinks. 

terminal area destruct line—a closed continuous contour that encompasses any populated or otherwise
protected area located completely within the impact limit lines such that flight termination or breakup of
the launch vehicle while the tracking icon is outside the region would not cause hazardous inert and
explosive debris or overpressure to endanger the populated or otherwise protected area. 

terminal area gate—A gate established for launches that involve overflight near populated areas such
that while the vehicle’s tracking icon is within the region (populated area), the launch vehicle shall not
cause inert and explosive debris or critical overpressure hazards to impact upon the protected area
following a launch vehicle break-up. Flight outside of the gate will require flight termination action. 

threshold—1) a level, point, or value above which something is true or will take place and below which
it is not or will not take place; 2) the minimum acceptable value for a capability or characteristic below
which the utility of the range becomes operationally unacceptable (LTRS ORD, 10 Apr 03); 3) a
minimum acceptable operational value below which the utility of the system becomes questionable. 

thrust—to push or drive with force. 

time delay analysis—an analysis that establishes the mean elapsed time between the violation of a flight
termination rule and the time when the flight safety system is capable of terminating flight for use in
establishing flight safety limits. 

toxic—a substance that, if contacted, can cause physical damage to a human. 

toxic hazard zone—a generic term that describes an area in which predicted concentration of propellant
or toxic byproduct vapors or aerosols may exceed acceptable tier levels; predictions are based on an
analysis of potential source strength, applicable exposure limit, and prevailing meteorological conditions;
toxic hazard zones are plotted for potential, planned, and unplanned propellant releases, and launch
operations. 

toxic release hazard analysis—an analysis that accounts for any toxic release that could occur during a
flight of a launch vehicle, during the processing of a launch vehicle, or that would occur in the event of a
flight mishap. 

trajectory—the path a vehicle takes from liftoff through space. 

transponder—the portion of the airborne range tracking system that receives and decodes interrogations
and generates replies to the interrogations; the transponder permits the ground instrumentation radar to
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furnish significantly greater precision and accuracy data at much greater distances and prevents
mistracking of powered vehicles due to interference of exhaust plumes or spent stages. 

uprange—the distance measured along a line that is 180 degrees to the downrange direction; the term
uprange may also be used to indicate direction. 

uprange direction—measured in the direction of the negative X axis of the X, Y, Z coordinate system. 

validation—a set of activities that ensures the software that has been built is traceable to customer
requirements. 

vehicle—a launch vehicle and/or payload. 

vessel—(1) a watercraft bigger than a rowboat; (2) a container for holding something (liquids, gases, etc.). 

vessel exclusion area—a combination of the sea surface area and airspace measured from the launch
point and extending downrange along the intended flight azimuth; the size of the vehicle exclusion area is
based on hazard containment or a combination of acceptable impact probability and personnel risk. 

waiver—a designation used when, through an error in the manufacturing process or for other reasons, a
hardware noncompliance is discovered after hardware production, or an operational noncompliance is
discovered after operations have begun at the AFSPC ranges. 

waterborne vessel—a watercraft bigger than a rowboat. 

Western Range—part of the National Launch Range facilities (Major Range and Test Facility Base),
operated by the 30th Space Wing an organization assigned to Air Force Space Command, and located at
Vandenberg Air Force Base, California; the range includes the operational launch and base support
facilities located at Vandenberg Air Force Base and those radar tracking sites and ground stations located
on sites uprange and downrange along the Pacific Coast, including United States Navy facilities at Point
Mugu. 

windcocking—the tendency of an unguided rocket with fins and a center of gravity located forward of its
center of pressure to turn into the wind when launched or when flying through wind direction changes. 

wind weighting—adjusting the planned trajectory of an unguided launch vehicle to compensate for wind
effects. 

wind weighting analysis—an analysis that establishes the launcher azimuth and elevation settings that
correct for the windcocking and wind-drift effects on an unguided launch vehicle. 

Wing Safety—the space wing organization responsible for range safety functions. 
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	2.1.1.3.1.5.8.3. Provide the instrumentation, computers, communications, command transmitter syst...
	2.1.1.3.1.5.8.4. Implement Wing Safety-provided real-time mission rules and flight termination cr...
	2.1.1.3.1.5.8.5. Advise Wing Safety of operations that require Wing Safety support.
	2.1.1.3.1.5.8.6. Ensure Range Users are aware of Launch Safety data requirements.
	2.1.1.3.1.5.8.7. Provide Wing Safety Range User data needed for Launch Safety approvals, such as ...
	2.1.1.3.1.5.8.8. Issue hazard notifications.
	2.1.1.3.1.5.8.9. Approval authority for commissioning/certifying range systems required to meet L...
	2.1.1.3.1.5.8.10. Coordinate the evacuation of land, air and sea areas based on Launch Safety req...

	2.1.1.3.1.5.9. Wing Plans. The Wing Plans Offices shall:
	2.1.1.3.1.5.9.1. For new programs coming to the range, advise Wing Safety of the proposed operati...
	2.1.1.3.1.5.9.2. Ensure Wing Safety requirements are considered in the planning phase of new prog...
	2.1.1.3.1.5.9.3. Ensure Universal Documentation System documents are provided to the Safety Asses...




	2.1.1.4. Space and Missile Systems Center (SMC).
	2.1.1.4.1. SMC, through their Wings, acquires and sustains USAF space and missile systems and ser...
	2.1.1.4.2. SMC shall comply with all the Launch Safety requirements specified in AFSPCI 91-701, A...
	2.1.1.4.3. The SMC Launch and Range Systems Wing (SMC/LRSW) is responsible for the acquisition, m...
	2.1.1.4.4. Coordination of Launch Safety Requirements. The applicable SMC organization (Group, DE...
	2.1.1.4.5. SMC/SE, as the HQ AFSPC Chief of System Safety (AFSPC/SES), shall coordinate on all AF...
	2.1.1.4.6. Each SMC/Wing/SM/DET with control authority of their spacecraft is responsible for the...




	Chapter 3
	3.1. AFSPC Launch Safety Program.
	3.2. Purpose.
	3.2.1. The hazards typically associated with launch or test operations results from inert and exp...
	3.2.2. The minimization of launch hazards may include avoiding land impact of jettisoned componen...

	3.3. Risk Assessment Approach and Policy.
	3.3.1. When assessing risk for flight analysis purposes, a casualty is assessed when an estimate ...
	3.3.2. Accumulated Risk Criteria Levels.
	3.3.3. Included in the definitions are those for Individual Risk, Collective Risk, Accumulated Ri...

	3.4. Risk Analysis:
	3.4.1. AFSPC ranges shall perform, or accept from Range Users, risk assessments using a tiered ap...
	3.4.2. Hazard Thresholds:
	3.4.2.1. Inert debris. Two minimum hazard threshold screens shall be used for a tier 1 inert debr...
	3.4.2.2. Explosive Debris. Minimum threshold criteria for a tier 1 analysis shall be used to dete...
	3.4.2.3. Toxic Exposure and Distant Focusing Overpressure. Each AFSPC range uses highly technical...


	3.5. Public.
	3.5.1. General Public.
	3.5.2. Neighboring Operations Personnel (NOP).

	3.6. Risk to General Public.
	3.6.1. Launch Vehicles.
	3.6.1.1. Risk to any individual member (individual risk) of the general public does not exceed a ...
	3.6.1.2. Risk associated with the flight to all members of the general public (collective risk), ...
	3.6.1.3. The cumulative hit probability of inert and explosive debris impact for each group of pu...
	3.6.1.4. Aircraft shall not be exposed above 1 x 10
	3.6.1.5. Trains shall not be exposed above 1 x 10
	3.6.1.6. For all launch vehicles, jettisoned components, propagated debris, and payloads with the...

	3.6.2. Directed Energy.
	3.6.2.1. Providing guidance to the Range User for satisfying Launch Safety requirements.
	3.6.2.2. Assessing the hazards associated with the specific laser operation being proposed.
	3.6.2.3. Recommending laser operation constraints.
	3.6.2.4. Issuing advisories regarding the specific laser operation.

	3.6.3. Unmanned Aerial Vehicles (UAVs).
	3.6.3.1. The flight is confined to unpopulated areas with the exception of take-off and landing w...
	3.6.3.2. Risk to the general public does not exceed a casualty expectation of one in one million ...

	3.6.4. Reusable Launch Vehicles.

	3.7. Risk to LEP and NOP.
	3.7.1. An AFSPC range may approve launch vehicle flight only if the risk to an individual LEP or ...
	3.7.2. An AFSPC range may approve the flight of a launch vehicle only if the risk associated with...
	3.7.3. The SW/CC can allow for NOP to be accumulated with and assessed at the same risk level (ca...
	3.7.4. The cumulative hit probability criteria to waterborne vessels and aircraft as stated in pa...

	3.8. Flight Safety Analysis (FSA).
	3.8.1. Hazard Isolation.
	3.8.2. Risk Assessment.
	3.8.2.1. Each source of a hazard during flight.
	3.8.2.2. Response mode of the launch vehicle to include planned events as well as failure modes.
	3.8.2.3. Each external environment and launch vehicle flight environment.
	3.8.2.4. Populations and accompanying sheltering exposed to hazards associated with flight or tes...
	3.8.2.5. The performance of any FSS, including time delays associated with the system.

	3.8.3. Combination of Risk Assessment and Partial Isolation of Hazards.
	3.8.4. Trajectory Analysis.
	3.8.4.1. For any time after liftoff, the limits of a launch vehicle’s normal flight, as defined b...
	3.8.4.2. A fuel exhaustion trajectory that produces instantaneous impact points (IIPs) with the g...
	3.8.4.3. For the various types of missions (single launch azimuth, variable launch azimuth, vehic...
	3.8.4.4. Wind Effects. A trajectory analysis shall account for all wind effects, including profil...

	3.8.5. Malfunction Turn Analysis.
	3.8.5.1. All trajectory times during the thrusting phases of flight.
	3.8.5.2. The relative probability of occurrence of each malfunction turn of which the launch vehi...
	3.8.5.3. The time, as a single value or a probability time distribution, when each malfunction wi...
	3.8.5.4. Identify what terminates each malfunction turn, such as aerodynamic breakup or inertial ...
	3.8.5.5. Identify the launch vehicle’s turning behavior from the time when a malfunction begins t...
	3.8.5.6. For each malfunction turn, identify the launch vehicle velocity vector turn angle from t...
	3.8.5.7. For each malfunction turn, identify the launch vehicle velocity turn magnitude from the ...
	3.8.5.8. For each malfunction turn, identify the orientation of the launch vehicle longitudinal a...
	3.8.5.9. Malfunction Turn Data requirements for Range Users are listed in AFSPCMAN 91-710 Volume ...

	3.8.6. Inert and Explosive Debris Analysis.
	3.8.6.1. Launch Vehicle Fragmentation Analysis. An inert and explosive debris analysis shall acco...
	3.8.6.1.1. Any FTS activation.
	3.8.6.1.2. Launch vehicle explosion.
	3.8.6.1.3. Aerodynamic loads.
	3.8.6.1.4. Inertial loads.
	3.8.6.1.5. Atmospheric reentry heating.
	3.8.6.1.6. Impact of intact vehicle.

	3.8.6.2. Inert and Explosive Debris Fragment Lists. An inert and explosive debris analysis shall ...
	3.8.6.2.1. Origin on the vehicle, by vehicle stage or component, from which each fragment origina...
	3.8.6.2.2. Whether it is inert or explosive.
	3.8.6.2.3. Weight, dimensions, and shape.
	3.8.6.2.4. Lift and drag characteristics.
	3.8.6.2.5. Properties of the incremental velocity distribution imparted by breakup.
	3.8.6.2.6. Axial, transverse, and tumbling area.


	3.8.7. Flight Safety Limits Analysis.
	3.8.7.1. Flight Safety Limits. The analysis shall establish flight safety limits for use in estab...
	3.8.7.1.1. Time delays, as established by the time delay analysis.
	3.8.7.1.2. Residual thrust remaining after flight termination implementation or vehicle breakup d...
	3.8.7.1.3. All wind effects.
	3.8.7.1.4. Velocity imparted to vehicle fragments by breakup.
	3.8.7.1.5. All lift and drag forces on the malfunctioning vehicle and falling inert and explosive...
	3.8.7.1.6. All launch vehicle guidance and performance errors.
	3.8.7.1.7. All launch vehicle malfunction turn capabilities.
	3.8.7.1.8. Any uncertainty due to map errors and launch vehicle tracking errors.
	3.8.7.1.9. Gates. If a launch involves flight near or directly over any populated or other protec...

	3.8.7.2. Designated Inert and Explosive Debris Impact Limits. The analysis shall establish design...

	3.8.8. Straight-Up Time/Red Time Analysis.
	3.8.9. Gate Analysis.
	3.8.10. Terminal Area Safety Limit Analysis (TASL).
	3.8.10.1. Terminal Area Gate. For launches that involve overflight near populated areas, a gate s...
	3.8.10.2. No Destruct Markers/Icons. No destruct markers/icons shall be established for overfligh...
	3.8.10.3. Terminal Area Destruct Lines (TADL). A TADL shall be a closed continuous contour that e...

	3.8.11. Data Loss Flight Time (Green Number/Critical Time) and Planned Safe Flight State Analysis.
	3.8.11.1. Data Loss Flight Times (Green Numbers/Critical Times). A FSA shall establish the shorte...
	3.8.11.1.1. Minimum Time to Endanger (MTE). The first time that a launch vehicle has sufficient e...
	3.8.11.1.2. No Longer Endanger (NLE).
	3.8.11.1.2.1. For suborbital missions, NLE shall be established as the time or position on the no...
	3.8.11.1.2.2. For orbital missions, NLE shall be established as the point in flight where the tim...

	3.8.11.1.3. Safe All the Way. Safe All the Way refers to when a launch vehicle no longer has the ...


	3.8.12. Time Delay Analysis.
	3.8.12.1. Analysis Constraints. A time delay analysis shall determine a time delay distribution t...
	3.8.12.1.1. The variance of all time delays for each potential failure scenario, including but no...
	3.8.12.1.2. A flight safety official’s decision and reaction time, including variation in human r...
	3.8.12.1.3. Flight termination hardware and software delays including all delays inherent in:
	3.8.12.1.3.1. Tracking systems.
	3.8.12.1.3.2. Data processing systems, including all filter delays.
	3.8.12.1.3.3. Display systems.
	3.8.12.1.3.4. Command control systems; and
	3.8.12.1.3.5. Flight termination systems.



	3.8.13. Flight Hazard Area (FHA) Analysis.
	3.8.13.1. All trajectory times from liftoff to the planned safe flight state, including each plan...
	3.8.13.2. Regions of land potentially exposed to debris resulting from normal flight events and e...
	3.8.13.3. Regions of sea and air potentially exposed to inert and explosive debris from normal fl...
	3.8.13.3.1. Buoyancy analysis to determine if planned jettisoned components will become a maritim...

	3.8.13.4. In the vicinity of the launch site, any waterborne vessels, populated offshore structur...
	3.8.13.5. Any operational controls implemented to control risk to the public from inert and explo...
	3.8.13.6. Inert and explosive debris identified by inert and explosive debris analysis.
	3.8.13.7. All launch vehicle trajectory dispersion effects in the surface impact domain.
	3.8.13.8. Public Notices. A FHA analysis shall establish the aircraft hazard areas for Notices to...

	3.8.14. Probability of Failure Analysis.
	3.8.14.1. In-Flight Failure. For FSA purposes, a failure occurs when a launch vehicle does not co...
	3.8.14.2. Flight. For flight analysis purposes, flight begins at a time in which a launch vehicle...
	3.8.14.3. Liftoff. Liftoff occurs with any motion of the launch vehicle with respect to the launc...

	3.8.15. Debris Risk Analysis.
	3.8.16. Toxics.
	3.8.16.1. Release Hazard Analysis.
	3.8.16.2. Toxic Modeling.

	3.8.17. Blast.
	3.8.17.1. General. The Blast Damage Assessment model shall address intermediate hazardous range e...
	3.8.17.2. Near Field. Personnel located at near-in areas of overpressure above one psi shall be e...
	3.8.17.3. Intermediate Field. It is the intermediate distance with overpressures between 0.1 to 1...
	3.8.17.4. Distant Focusing Overpressure. A FSA shall establish flight commit criteria that protec...
	3.8.17.5. Far Field. At far-out distances, with overpressures of less than 0.1 psi, the hazards a...

	3.8.18. Collision Avoidance (COLA) Analysis.
	3.8.18.1. Orbital Launch. For an orbital launch, the COLA analysis shall establish any launch wai...
	3.8.18.2. Suborbital Launch. For a suborbital launch, the COLA analysis shall establish any launc...
	3.8.18.3. Wing Safety shall document and provide to the SW Operations Group (Range) the mission-s...
	3.8.18.4. Analysis Not Required. COLA analysis may not be required if the three-sigma maximum alt...

	3.8.19. Analysis for an Unguided Suborbital Launch Vehicle Flown with a Wind
	3.8.19.1. Establish flight commit criteria and other Launch Safety rules that a Range User shall ...
	3.8.19.2. Establish any wind constraints under which a launch may occur, and
	3.8.19.3. Include a wind weighting analysis that establishes the launcher azimuth and elevation s...

	3.8.20. Flight Safety System Safing.
	3.8.21. Flight Safety System.
	3.8.21.1. In the vicinity of the launch site. For each launch vehicle, vehicle component, and pay...
	3.8.21.1.1. Any hazard from a launch vehicle, vehicle component, or payload can reach any protect...
	3.8.21.1.2. A failure of the launch vehicle would have a high consequence to the public.

	3.8.21.2. In the downrange area. For each vehicle, vehicle component, and payload, a Range User s...

	3.8.22. Mission Rules.
	3.8.22.1. Wing Safety is responsible for developing mission rules that document, in detail, fligh...
	3.8.22.2. Mission rules shall be approved by the SW/CC.


	3.9. Launch Safety Launch Commit Criteria (LSLCC).

	Chapter 4
	4.1. System Safety.
	4.1.1. Launch vehicles, payloads, their associated ground support systems, and their associated f...
	4.1.1.1. The Safety Assessment Section’s System Safety mission is to protect the general public, ...

	4.1.2. These hazards and protective measures are addressed in detail in AFSPCMAN 91-710 Volumes, ...
	Table 4.1. Matrix of AFSPCMAN 91-710 System Safety Requirements.

	4.1.3. Hazardous Atmospheres.
	4.1.3.1. Due to the danger of initiating an explosion, only equipment appropriately rated shall b...
	4.1.3.2. The classification and rating of hazardous locations and equipment permitted to operate ...

	4.1.4. Explosive Safety.
	4.1.4.1. Safety of explosives shall be assured IAW DoD 6055.9-Standard (STD),
	4.1.4.2. Specific standards regarding safety of explosives are located in AFSPCMAN 91-710 Volume ...
	4.1.4.3. Explosive site plans require the approval of the DDESB IAW AFMAN 91-201.
	4.1.4.4. Wing Safety may approve a license for selected classes or divisions of explosives in sma...
	4.1.4.5. Temporary buildings or trailers shall not be allowed within an explosive safety clearanc...

	4.1.5. Hazards of Radio Frequency (RF) Energy to Ordnance and Explosives.
	4.1.5.1. As determined by analyses and tests, local or range-wide RF silence is required during p...
	4.1.5.2. Radio transmitters shall be kept away from explosives and systems with installed EEDs IA...
	4.1.5.3. Transmitting devices shall be kept a minimum of 50 ft from a fueling area unless they ar...
	4.1.5.4. The design and operation of RF systems, as well as other sources of non-ionizing radiati...

	4.1.6. Hazards of Electrostatic Discharge and Flammable Materials.
	4.1.6.1. Electrostatic discharge can initiate a catastrophic event. The risk of electrostatic dis...
	4.1.6.2. Requirements for selection, testing, and approval of materials are located in AFSPCMAN 9...

	4.1.7. Pressure System Integrity.
	4.1.7.1. Pressure systems represent a potential catastrophic hazard to the public, launch site pe...
	4.1.7.2. Integrity of pressure systems shall be assured through design, testing, in-service inspe...
	4.1.7.3. A toxic vapor check shall be conducted by the operations control authority when personne...
	4.1.7.4. Pre-operational Requirements for Pressure Systems Containing Liquid Propellants.
	4.1.7.4.1. Wing Safety shall approve all procedures used for all liquid propellant operations and...
	4.1.7.4.2. Pad Safety and other required support shall be on hand before the conduct of operations.
	4.1.7.4.3. Pad Safety concurrence to proceed shall be obtained prior to the start of operations.
	4.1.7.4.4. Before starting operations, Pad Safety shall verify that the facility and equipment ar...
	4.1.7.4.4.1. Wet check of safety showers and water lines before propellant transfer.
	4.1.7.4.4.2. Accessibility and operability of emergency exit doors.
	4.1.7.4.4.3. Operability of drain and sump systems and their capability for handling a worst case...
	4.1.7.4.4.4. Operability of vent systems.
	4.1.7.4.4.5. Availability of fire protection.
	4.1.7.4.4.6. Proper configuration and grounding of propellant systems.
	4.1.7.4.4.7. Weather conditions.
	4.1.7.4.4.8. Public Affairs announcements, warning lights, and barriers.
	4.1.7.4.4.9. Implementation of access control.
	4.1.7.4.4.10. All required support on hand.
	4.1.7.4.4.11. Availability of approved operating procedures and emergency procedures.
	4.1.7.4.4.12. Removal of ignition sources from the area.

	4.1.7.4.5. Pad Safety shall inform the Test/Launch Conductor that the appropriate roadblocks have...

	4.1.7.5. Release of Toxic Vapors.
	4.1.7.5.1. All releases of toxic vapors shall comply with AFI 10-2501,
	4.1.7.5.2. Pad Safety shall issue an approval prior to the start of venting operations.
	4.1.7.5.3. Pad Safety shall ensure venting restrictions and controls are identified in the approp...
	4.1.7.5.4. The operations control authority shall verify that Environmental Health is present to ...
	4.1.7.5.5. The operations control authority shall verify that Security Police or Hazardous Operat...
	4.1.7.5.6. Planned releases shall be in accordance with permits maintained by Civil Engineering.

	4.1.7.6. Handling Leaks and Spills. Major leaks or spills shall be handled with the objective of ...
	4.1.7.7. Flight Hardware Pressure Systems. Pad Safety shall inspect flight hardware pressure syst...

	4.1.8. Material Handling Equipment (MHE).
	4.1.8.1. Due to the inherent risk of dropping a hazardous load, or the risk to personnel, MHE sha...
	4.1.8.2. MHE, including handling structures shall be designed, tested, inspected, and operated IA...

	4.1.9. Pad Safety Console (PSC).
	4.1.9.1. Each Launch Control Center, Blockhouse, or Firing Room shall contain a PSC for use by a ...
	4.1.9.2. The PSC shall be designed IAW the requirements in AFSPCMAN 91-710, Volume 3, Chapter 5 (...
	4.1.9.3. The Wing Safety Representative shall monitor the progress of the launch countdown from t...
	4.1.9.4. Wing Safety shall review and approve the Range User-provided calibration program in the ...

	4.1.10. General Safety Requirements.
	4.1.10.1. Hazardous operations shall be conducted IAW Wing Safety approved procedures.
	4.1.10.2. Warning systems and signage shall be employed to advise all personnel of the status of ...
	4.1.10.3. Energy sources shall be controlled through lockout/tagout procedures that have been app...
	4.1.10.4. Base Infrastructure Requirements. The SW/CCs, as the Launch Safety responsible officer,...
	4.1.10.4.1. Command and Control (C2). SW/CCs are the final authority for Launch Safety decisions ...
	4.1.10.4.2. Power. AFSPC ranges shall be capable of continuous operation and have the ability to ...
	4.1.10.4.2.1. Critical communications circuits used for pre-launch, launch, disaster response, ha...
	4.1.10.4.2.2. Safety critical assets necessary to recover from a hazardous situation to a stable ...
	4.1.10.4.2.3. Heating, Ventilation, and Air Conditioning (HVAC). The HVAC systems supporting crit...


	4.1.10.5. All agencies and personnel located on AFSPC ranges shall comply with the general safety...

	4.1.11. Facilities and Structures.
	4.1.11.1. In order to assure the safe conduct of hazardous operations in range facilities and str...
	4.1.11.1.1. Review and approve the design, construction, modification, or demolition of all facil...
	4.1.11.1.2. Assisting Base Civil Engineering in preparing explosive quantity distance site plans ...
	4.1.11.1.3. Review and approve facility or structure modification or operational changes that aff...
	4.1.11.1.4. Approve the movement or relocation of a hazardous operation and/or system into or wit...
	4.1.11.1.5. Review and approve the performance characteristics of hypergolic propellant vapor con...
	4.1.11.1.6. Review and approve the requirements for and design of air monitoring systems in conju...
	4.1.11.1.7. Perform surveillance and support of hazardous and safety critical operations as appli...
	4.1.11.1.8. Automatic fire suppression systems may be disengaged in facilities/structures contain...

	4.1.11.2. All agencies and personnel located on AFSPC ranges shall comply with the facility and s...

	4.1.12. Personnel Requirements.
	4.1.12.1. Personnel shall be properly trained for the tasks that they are assigned.
	4.1.12.2. Personnel shall not be instructed to perform hazardous or critical tasks if they are im...
	4.1.12.3. Personnel performing hazardous procedures or serving in critical functions shall be ade...
	4.1.12.3.1. Normal shift of 8 or 9 hours.
	4.1.12.3.2. Maximum shift of 12 hours.
	4.1.12.3.3. Minimum rest period of 8 hours between shifts.
	4.1.12.3.4. Maximum of 60 hours per week.
	4.1.12.3.5. Maximum of 14 consecutive days.
	4.1.12.3.6. Maximum of three consecutive launch attempts without a 48 hour break.

	4.1.12.4. Personnel performing hazardous procedures or serving in critical functions shall be pro...
	4.1.12.5. Pathfinders shall be used to assure the safe conduct of hazardous operations.
	4.1.12.6. Personnel exposure to hazardous operations shall be minimized. Access to the worksite s...


	4.2. Pad Safety.
	4.2.1. Pad Safety General Responsibilities.
	4.2.1.1. Observe, evaluate, and enforce compliance of Launch Safety requirements by all personnel...
	4.2.1.2. Review and provide comments on hazardous procedures to Wing Safety.
	4.2.1.3. Review and provide comments on system design data and operating procedures as necessary ...
	4.2.1.4. Implement specified safety precautions and impose safety holds when necessary during gro...
	4.2.1.5. Perform HOLDFIRE checks.
	4.2.1.6. Monitor the status of the FSS during the launch countdown (ER only).
	4.2.1.7. Assist in the resolution of safety problems in all areas where Pad Safety has jurisdicti...
	4.2.1.8. Maintain close coordination with Wing Safety concerning policy and procedures.
	4.2.1.9. Attend meetings and conferences on subjects and at locations including, but not limited ...
	4.2.1.10. Coordinate with the RPO to ensure enforcement of the Radiation Control Program on launc...
	4.2.1.11. Maintain close coordination with Bioenvironmental Engineering and Environmental Health ...
	4.2.1.12. For all incidents involving an environmental health hazard, immediately notify:
	4.2.1.12.1. Wing Safety, Environmental Health, and Cape Support (ER only).
	4.2.1.12.2. Wing Safety, Environmental Health, Bioenvironmental Engineering, and Range Scheduling...

	4.2.1.13. When present, ensure that complexes and facilities are cleared of personnel and operati...
	4.2.1.14. Respond to any mishap and/or incident IAW 45 SW Operations Plan 10-2
	4.2.1.15. Assist Range Users in all safety related issues.
	4.2.1.16. Provide the final Pad Safety and Wing Safety comments, reviews, and approvals to the Ra...
	4.2.1.17. Pad Safety responsibilities for specific functions (hazardous and safety critical opera...

	4.2.2. Document Preparation and Maintenance.
	4.2.3. Hazardous and Safety Critical Operations Support.
	4.2.3.1. Ensure compliance with established directives and procedures during hazardous and safety...
	4.2.3.2. Assess procedure deviations and coordinate with Wing Safety, as necessary.
	4.2.3.3. Ensure the number of personnel is kept to a minimum in the designated safety clearance z...
	4.2.3.4. Ensure a thorough and clearly understood safety briefing has been conducted prior to the...
	4.2.3.5. Ensure that appropriate support personnel (Fire, Medical, Environmental Health, etc) are...
	4.2.3.6. Ensure that safety roadblocks and roving patrols are established to clear the Flight Cau...
	4.2.3.7. Control personnel access into safety clearance zones during hazardous operations in conj...
	4.2.3.8. Provide advice to the operation control authority regarding the continuation or stoppage...
	4.2.3.9. Advise the operation control authority that the operation can resume after an imminent d...
	4.2.3.10. Provide inspection reports of new or modified facilities to Wing Safety within 15 calen...
	4.2.3.11. Operate the Hazard Monitor System consoles for all spacecraft processing and integratio...
	4.2.3.12. Pathfinder Operations.
	4.2.3.12.1. Wing Safety shall determine which procedures require a pathfinder operation and the f...
	4.2.3.12.2. Wing Safety and the Range User shall jointly develop acceptance criteria for pathfind...

	4.2.3.13. Operations Safety Facility, Complex, and Area Inspections. Pad Safety shall:
	4.2.3.13.1. Perform a systematic visual examination of facilities, related GSE, and any work in p...
	4.2.3.13.2. Perform a safety inspection of the launch complexes, explosives storage and processin...
	4.2.3.13.2.1. At least 2 weeks before a launch vehicle or payload being brought to the pad or fac...
	4.2.3.13.2.2. Within 48 hours of the launch vehicle or payload being erection on the launch pad.
	4.2.3.13.2.3. Immediately before the start of any hazardous or safety critical operation.
	4.2.3.13.2.4. After any major or safety-related modification has been made to facilities or equip...


	4.2.3.14. Ordnance Operations. Before giving concurrence for any ordnance operation to begin, Pad...
	4.2.3.14.1. All necessary controls are established.
	4.2.3.14.2. Test equipment and the system conform to a configuration approved by Wing Safety.
	4.2.3.14.3. RF susceptible ordnance distance separation requirements are satisfied IAW AFMAN 91-201.
	4.2.3.14.4. All ordnance circuit control switches and firing line interrupt switches are in the o...
	4.2.3.14.5. Personnel and explosive limits are enforced.
	4.2.3.14.6. A clearance zone has been established and cleared before starting the hazardous opera...
	4.2.3.14.7. Signs are posted, warning lights are operating, barricades are established, and Secur...
	4.2.3.14.8. Aural warnings and announcements have been made.
	4.2.3.14.9. All serial numbers, calibration dates, proof test dates, and other equipment requirem...

	4.2.3.15. Wing Safety and the Fire Marshal shall approve all potential critical facility hazardou...
	4.2.3.16. Wing Safety shall approve temporary lithium battery storage and handling facilities. Th...

	4.2.4. Launch Support.
	4.2.4.1. Provide technical support for the Launch Disaster Control Group at the ER and the Launch...
	4.2.4.2. Operate the PSC, for launches.
	4.2.4.3. Monitor hazardous and safety critical launch operations.

	4.2.5. Flight Termination System (FTS) Installation, Checkout, and Status.
	4.2.5.1. Monitor and verify the installation, checkout, and status of the FTS IAW Wing Safety ins...
	4.2.5.2. Provide representation on board submarines for specified launch operations and for in-tu...

	4.2.6. Inspections.
	4.2.6.1. Periodically, at least once a year, inspect all explosive areas and facilities where haz...
	4.2.6.2. Pad Safety shall inspect critical facilities prior to the start of a hazardous operation...
	4.2.6.2.1. Inspect ground support pressure system facilities and equipment before use and before ...
	4.2.6.2.2. Spot check propellant transfer and storage areas and advise the appropriate area super...
	4.2.6.2.3. Perform periodic inspections on all ground pressure systems in accordance with applica...
	4.2.6.2.4. Perform periodic inspections on ground based pressure vessels and liquid holding tanks...

	4.2.6.3. Inspect new or modified critical facilities and structures prior to the initial start up...
	4.2.6.3.1. In addition, the inspections shall be performed IAW Wing Safety Facility Activation Ch...
	4.2.6.3.2. 30 SW/SEW shall perform inspections required by AFMAN 91-201 and DoD 6055.9-STD (WR on...

	4.2.6.4. Periodically, at least quarterly, audit and document the execution of procedures for han...
	4.2.6.5. Audit the execution of procedures for handling ordnance, propellant material, and high p...
	4.2.6.6. Periodically observe safety critical and hazardous operations to ensure compliance with ...

	4.2.7. Additional Responsibilities and Authorities (WR only).
	4.2.7.1. Pad Safety Officer (PSO).
	4.2.7.1.1. Manages a specific launch vehicle/payload system with decision-making authority. The P...
	4.2.7.1.2. Trains new Pad Safety Supervisor and cross-training other PSOs.
	4.2.7.1.3. Interfaces with local, county, state, and federal safety agencies regarding Occupation...

	4.2.7.2. Pad Safety Supervisor (PSS).
	4.2.7.2.1. Under the direction of the PSO, the PSS:
	4.2.7.2.2. Provides safety surveillance during hazardous and safety critical and selected routine...
	4.2.7.2.3. Observes and provides guidance to Range Users to ensure compliance and implementation ...
	4.2.7.2.4. Performs inspections and surveys to analyze risks, identify cause factors, and assign ...
	4.2.7.2.5. Performs mishap investigations and monitors corrective actions.
	4.2.7.2.6. Organizes and supervises missile support teams.
	4.2.7.2.7. Represents Wing Safety at the daily launch vehicle and/or payload processing meetings.
	4.2.7.2.8. Provides in-house training, evaluation, and certification.



	4.3. Motor Vehicle Operations.
	4.4. Ground Operations.
	4.4.1. The three individuals identified in paragraph
	4.4.2. When any of the individuals identified in paragraph


	Chapter 5
	5.1. Purpose.
	5.1.1. Safety Clearance Zones (Section
	5.1.2. Launch Area Air and Sea Surveillance (Section
	5.1.3. Jettisoned Bodies Impacting Land in the Launch Area (Section
	5.1.4. LSLCC are those criteria associated with launch day parameters that shall be met prior to ...
	5.1.4.1. Content. Descriptions of each LSLCC are included in each applicable section of this chap...
	5.1.4.2. Applicability. The requirements identified in this chapter are applicable to the flight ...
	5.1.4.3. Reference Documents. Vehicle specific ground safety systems LSLCC shall be documented in...


	5.2. Responsibilities and Authorities.
	5.2.1. Space Wing Commander.
	5.2.2. Chief of Safety.
	5.2.3. Wing Safety Office.
	5.2.3.1. The Wing Safety Offices shall ensure the following criteria are met:
	5.2.3.1.1. No intact launch vehicle, expected debris, or payload, or launch vehicle and payload s...
	5.2.3.1.2. Flight paths and trajectories shall be designed so that normal impact dispersion areas...
	5.2.3.1.3. Safety margins used to establish flight termination (destruct) limits shall not be ove...

	5.2.3.2. The functions performed by the Wing Safety Office, with regard to hazardous areas, are d...
	5.2.3.2.1. Flight Analysis. Flight Analysis is responsible for evaluating the launch vehicle’s pe...
	5.2.3.2.1.1. Provide descriptions of the required hazardous launch areas to those range offices t...
	5.2.3.2.1.2. Develop and provide detailed descriptions of other Hazardous Launch Areas to the Ran...
	5.2.3.2.1.3. Prepare hit probability contours used for launch day surveillance and clearance.
	5.2.3.2.1.4. Define and/or prepare aircraft hazard corridor displays and charts for use in determ...
	5.2.3.2.1.5. Provide launch day analysis support to air, land, and sea surveillance and clearance...

	5.2.3.2.2. Safety Assessment. Safety Assessment is responsible for ensuring that all programs usi...
	5.2.3.2.2.1. Define the threat envelops of all hazardous operations that may affect public safety...
	5.2.3.2.2.2. Establish safety clearance zones required in the preparation for launch.

	5.2.3.2.3. Pad Safety. Pad Safety is a function performed by Wing Safety or their support contrac...
	5.2.3.2.3.1. Pad Safety and, in that role, the PSO is responsible for performing and then notifyi...
	5.2.3.2.3.1.1. Verify the FCA and FHA are clear.
	5.2.3.2.3.1.2. Define and/or enforce safety clearance zones and control access to safety clearanc...

	5.2.3.2.3.2. Pad Safety provides the following general hazardous and safety critical support:
	5.2.3.2.3.2.1. Ensure the number of personnel is kept to a minimum in the designated safety clear...
	5.2.3.2.3.2.2. Ensure appropriate support personnel, such as Fire, Medical, Environmental Health,...
	5.2.3.2.3.2.3. Ensuring safety roadblocks and roving patrols are established to clear the FCA, FH...
	5.2.3.2.3.2.4. Control personnel access into safety clearance zones during hazardous operations, ...

	5.2.3.2.3.3. Pad Safety Pre-Launch Countdown General Requirements. Wing Safety shall perform the ...
	5.2.3.2.3.3.1. Within 21 calendar days of F-0 day, monitor and verify FTS safe and arm (S&A) and ...
	5.2.3.2.3.3.2. Ensure the command receivers are not turned on at any time when FTS ordnance is el...
	5.2.3.2.3.3.3. Monitor and verify no-voltage checks, installation, and the hookup of the FTS and ...
	5.2.3.2.3.3.4. Verify that the Launch Disaster Control Group (LDCG) (ER)/LST (WR) is in place at ...

	5.2.3.2.3.4. Pad Safety Launch Countdown General Requirements. The PSO shall perform the followin...
	5.2.3.2.3.4.1. Verify that the permanent fire fighting and cooling water systems are operating pr...
	5.2.3.2.3.4.2. Request and verify RF silence, as required.
	5.2.3.2.3.4.3. Monitor and verify FTS S&A rotation on the pad.
	5.2.3.2.3.4.4. Monitor and verify FTS end-to-end and other FTS checkouts.
	5.2.3.2.3.4.5. Immediately notify Wing Safety of any FTS system, subsystem, or component failure,...
	5.2.3.2.3.4.6. Conduct holdfire and launch enable/disable checks (ER only).
	5.2.3.2.3.4.7. Verify the removal of the FTS and ignition S&A safing pin and EBW circuitry safing...
	5.2.3.2.3.4.8. Verify the reinsertion of the FTS and ignition S&A safing pin and EBW circuitry sa...
	5.2.3.2.3.4.9. Verify the reinsertion of any Category A ordnance safing devices in the event of a...
	5.2.3.2.3.4.10. Call a hold or prevent further progress during a test or launch countdown when, i...


	5.2.3.2.4. Launch Countdown Operations. Pad Safety shall:
	5.2.3.2.4.1. Observe the holdfire and firing line interrupt capability checkout at a mutually agr...
	5.2.3.2.4.2. Report the results of the holdfire and firing line interrupt capability checkout to ...
	5.2.3.2.4.3. Be on station (in the blockhouse/Launch Control Center, or on board ship if a sea la...
	5.2.3.2.4.4. Clear all non-essential personnel from the Blast Danger Area (BDA) and FHA when requ...
	5.2.3.2.4.5. Control all warning devices to indicate the status of hazard conditions.
	5.2.3.2.4.6. The Monitor and Control Officer controls the warning devices for ballistic launches ...
	5.2.3.2.4.7. Declare caution and danger periods at times when such action becomes necessary in th...
	5.2.3.2.4.8. At a mutually agreed upon point in the launch countdown, verbally report the followi...
	5.2.3.2.4.9. Ensure the blockhouse air conditioning air intakes are closed before booster ignitio...
	5.2.3.2.4.10. Searchlight and photographic supervisors shall report to Pad Safety when clearing t...
	5.2.3.2.4.11. Initiate a holdfire when safety constraints or emergency situations dictate.
	5.2.3.2.4.12. Control when personnel may safely exit the blockhouse.

	5.2.3.2.5. Post-Launch Operations.
	5.2.3.2.5.1. Immediately after a launch, Pad Safety, Bioenvironmental Engineering, and the Fire D...
	5.2.3.2.5.2. Pad Safety, in the blockhouse, shall coordinate with the Safety Technical Director (...
	5.2.3.2.5.3. Pad Safety shall direct Security/HOS to adjust or lift roadblocks as warranted by ex...
	5.2.3.2.5.4. Fire, medical, and pumping station support shall be released when no longer needed a...

	5.2.3.2.6. Launch Safety. Launch Safety shall establish the ground flight safety system LCC as fo...
	5.2.3.2.6.1. Two adequate and independent tracking sources shall be available throughout powered ...
	5.2.3.2.6.2. Tracking sources shall be operationally tested prior to launch to ensure requirement...
	5.2.3.2.6.3. The command destruct system (CDS) shall have dual transmitter sites connected to cen...
	5.2.3.2.6.4. The CDS shall be capable of operating in both secure and non-secure modes in order s...
	5.2.3.2.6.5. The dual CDS transmitter site and two command data links shall be available througho...
	5.2.3.2.6.6. Closed loop testing, using test (non-flight) codes, shall be performed between each ...
	5.2.3.2.6.7. Closed loop testing, using flight codes, shall be performed between the Launch Area ...
	5.2.3.2.6.8. Open loop testing, using test (non-flight) codes, shall be performed between ROCC ce...
	5.2.3.2.6.9. Ground flight safety system pre-launch testing shall include the use of both the fli...
	5.2.3.2.6.10. Open loop testing, using test (non-flight) codes, shall be performed between ROCC c...
	5.2.3.2.6.11. The proper function of all ground flight safety system computer and data communicat...
	5.2.3.2.6.12. The data processing and display (real-time processing and RSD) systems and their as...
	5.2.3.2.6.13. The operational function of both the data processing and display (real-time process...



	5.2.4. Mission Flight Control Officer (MFCO).
	5.2.5. Range Control Officer (RCO).
	5.2.5.1. Holding the launch countdown for Launch Safety outages.
	5.2.5.2. Monitoring and providing status of range instrumentation supporting Launch Safety requir...
	5.2.5.3. Providing the status of Launch Safety required display systems and associated equipment.
	5.2.5.4. Providing the status of the ground portion of the FTS to the MFCO.
	5.2.5.5. After the MFCO has assumed control of the FTS, ensure no command functions are transmitt...

	5.2.6. Aeronautical/Aerospace Control Officer (ACO).
	5.2.6.1. Perform as the control authority for restricted air space hazardous areas.
	5.2.6.2. Provide air space Go/No-Go to the MFCO.
	5.2.6.3. Manage applicable support aircraft.
	5.2.6.4. Verify that range assets required to support the mission are available and in place.

	5.2.7. Auxiliary Surveillance Support.

	5.3. Safety Clearance Zones.
	5.3.1. Hazardous Clear Areas.
	5.3.1.1. General Description. Hazardous clear areas are safety clearance zones for ground process...
	5.3.1.2. Applicability. All launch vehicles and, if necessary, associated payloads shall be evalu...
	5.3.1.3. Hazardous Clear Areas.
	5.3.1.3.1. BDA: Clearance prior to establishment of a major explosive hazard such as vehicle fuel...
	5.3.1.3.2. Control Area Clears: A hazardous clear area; clearance of defined areas required to pr...
	5.3.1.3.3. THZ: Clearance area of a sector in which toxic material may exceed predetermined conce...


	5.3.2. Hazardous Launch Areas.
	5.3.2.1. General Description.
	5.3.2.1.1. Hazardous Launch Areas are Safety Clearance Zones used during launch operations and in...
	5.3.2.1.2. Wing Safety shall develop and publish a generic Hazardous Launch Area and a generic Do...
	5.3.2.1.3. Vehicle Clear Areas.
	5.3.2.1.3.1. If an anomaly occurs during a launch, vehicles (cars, trucks, trailers, specialized ...


	5.3.2.2. Hazardous Launch Area Clearance.
	5.3.2.2.1. Concurrence from the Chief of Safety shall be obtained for all personnel required or r...
	5.3.2.2.2. The General Public is not permitted inside the FCA. An assessment shall be made as to ...
	5.3.2.2.3. Requests for personnel to remain in these hazardous launch areas shall be submitted to...
	5.3.2.2.4. The PSO shall confirm the land portions of the FHA and FCA are clear and report to the...
	5.3.2.2.5. The report that the FHA, FCA, and ILL are clear shall occur at a designated time in th...
	5.3.2.2.6. The PSO (through the Launch Support Team at the WR) shall compile a list of personnel ...

	5.3.2.3. Applicability. All launch vehicles and, if necessary, associated payloads shall be evalu...
	5.3.2.4. Hazardous Launch Area Access LCC.
	5.3.2.4.1. FHA. Only launch-essential personnel in approved blast-hardened structures with adequa...
	5.3.2.4.2. FCA. Only launch-essential personnel with hazard protection equipment specified by Win...
	5.3.2.4.3. BEA or LDZ. Ships and aircraft shall be identified in this area and cleared prior to l...
	5.3.2.4.4. ILL. LEP and NOP are permitted within ILLs during a launch. Non-essential personnel, w...



	5.4. Launch Area Air and Sea Surveillance.
	5.4.1. Launch Area Surveillance General Description.
	5.4.1.1. Launch area surveillance includes land and air areas designated as the ILL, FHA and the ...
	5.4.1.2. The determination of a Launch Area Surveillance GO FOR LAUNCH is provided by the appropr...
	5.4.1.3. Designated clearance areas, warning areas, and restricted airspace areas shall be active...

	5.4.2. Hazardous Area Surveillance and Control.
	5.4.2.1. Surveillance Aircraft. Aircraft support for surveillance control is required for all lau...
	5.4.2.2. Radar Surveillance. Where available, land-based range radars or other assets from assist...
	5.4.2.2.1. Marine Band Surveillance Radar. A Marine Band Surveillance Radar is required to survey...

	5.4.2.3. Small, Solid Propellant Rockets and Inert Body Drop Test Impact or Drop Area Surveillanc...
	5.4.2.4. Marine Radio Broadcast Warnings. Marine radio broadcast warnings shall be made to inform...
	5.4.2.5. NOTAMs and NTMs.
	5.4.2.5.1. Flight Analysis shall identify to ROPS/Range Scheduling the areas that are hazardous t...
	5.4.2.5.2. The ROPS/Range Scheduling is responsible for disseminating the NOTAM and NTM to aircra...

	5.4.2.6. FAA Designated Control Areas.
	5.4.2.6.1. Control of air traffic in FAA designated areas around the launch area shall be maintai...

	5.4.2.7. Surveillance Control. Specific surveillance control requirements shall be specified in t...

	5.4.3. Launch Area Air, Land, and Sea Surveillance Launch Commit Criteria (LCC).
	5.4.3.1. Applicability. These criteria are applicable to all launch operations within the capabil...
	5.4.3.2. Boat and Ship Traffic LCC. If the sum total of the individual hit probabilities of all t...
	5.4.3.3. Aircraft LCC. For an aircraft posing a threat to itself or the launch vehicle by its exp...
	5.4.3.4. OPRs.
	5.4.3.4.1. At AFSPC ranges, the ROPS is the OPR for launch area air and sea surveillance. During ...
	5.4.3.4.2. The Wing Safety Flight Analysis office is the OPR for analysis of the hazard areas and...



	5.5. Jettisoned Bodies Impacting Land in the Launch Area.
	5.5.1. General Description.
	5.5.2. Applicability.
	5.5.3. Jettisoned Bodies LCC.
	5.5.3.1. OPRs. The Flight Analysis office is the OPR for jettisoned bodies impacting land.


	5.6. Blast (including DFO) LCC.
	5.6.1. The BLAST model addresses intermediate hazardous range effects of a shock wave from an ina...
	5.6.2. This launch commit criteria is generally applicable to large launch vehicles with large am...
	5.6.3. The risk associated with the total flight to all members of the general public, excluding ...
	5.6.4. The risk to an individual member of the public shall not exceed an E
	5.6.5. The acceptable risk for DFO for window breakage related casualties is a collective E
	5.6.6. Mission-specific blast launch commit criteria shall be addressed in the RSOR.

	5.7. Toxic LCC.
	5.7.1. All launch vehicles, including payloads, with potentially hazardous chemicals shall be sub...
	5.7.2. The acceptable limits for various toxic commodities are governed by a number of standards,...
	5.7.3. The risk associated with the total flight to all members of the general public, excluding ...
	5.7.4. The risk to an individual member of the public due to toxics shall not exceed an E
	5.7.5. Mission-specific toxic LCC shall be addressed in the RSOR.

	5.8. Debris LCC.
	5.8.1. Wing Safety shall forecast T-0 winds and compare with actual winds and statistical wind da...
	5.8.2. The risk associated with the total flight to all members of the general public, excluding ...
	5.8.3. The risk to an individual member of the public due to debris shall not exceed an E
	5.8.4. The probability of debris impact to all waterborne vessels (Piv) shall not exceed 0.00001 ...

	5.9. Launch Safety Weather-Related LCC.
	5.9.1. AFSPC ranges shall ensure that Launch Safety weather-related LCC are developed using recom...
	5.9.2. Launch Safety weather-related LCCs may be waived only by the SW/CC, under special situations.
	5.9.3. Launch wind LCC.
	5.9.3.1. Wing Safety shall perform wind-effects calculations on the morning of F-1 work day and a...
	5.9.3.2. On the F-3 day, the Weather Squadron shall provide the T-0 weather forecast data. Debris...
	5.9.3.3. At L-5 hours, the Weather Squadron shall provide an update to the T-0 weather forecast d...
	5.9.3.4. No later than L-4.5 hours, Wing Safety shall run the wind check program (ER only). Fligh...
	5.9.3.5. No later than L-4 hours, Flight Analysis shall provide the results of the wind check pro...
	5.9.3.6. If a HOLD in the launch countdown invalidates the predicted wind data or if a later wind...
	5.9.3.7. Wing safety shall compare forecasted T-0 winds and actual winds with statistical wind da...

	5.9.4. The weather data and associated safety analysis requirements shall be listed in the RSOR.

	5.10. Launch Countdown Requirements.

	Chapter 6
	6.1. Flight Safety System Composition.
	6.2. FSS Requirements.
	6.2.1. General FSS Requirements.
	6.2.1.1. Wing Safety shall review and approve the Range User’s Flight Termination System Report. ...
	6.2.1.2. Concurrence by Wing Safety is required for all development, modification, maintenance, a...
	6.2.1.3. Wing Safety participation is required in all FSS acquisitions and upgrades. Participatio...
	6.2.1.4. The FSS commissioning/acceptance process shall include real-world operations to verify n...
	6.2.1.5. Commissioning/acceptance of all ground system segments of the FSS requires Wing Safety c...
	6.2.1.6. All AFSPC organizations involved with the development, acquisition, modification/ upgrad...

	6.2.2. FSS Requirements for Manned Vehicles.
	6.2.2.1. The effect of abort action on engine shutdown for manned systems with an FTS shall be ap...
	6.2.2.2. Payloads and their booster stages transported on or within a manned portion of a vehicle...


	6.3. Range Pre-Launch Activities.
	6.3.1. AFSPC Wing Safety offices shall support flight safety system (airborne elements) pre-launc...
	6.3.2. MFCOs or their designated representatives shall support flight safety system (ground eleme...

	6.4. RTS Requirements.
	6.4.1. RTS requirements are:
	6.4.1.1. Metric tracking and vehicle telemetry data is required to provide the MFCO with knowledg...
	6.4.1.2. Range tracking instrumentation data sources and associated range safety display system i...
	6.4.1.3. The overall RTS shall be robust, flexible, highly fault tolerant, allow for catastrophic...
	6.4.1.4. Metric tracking sources such as radars, optic tracking sites, telemetry inertial guidanc...
	6.4.1.4.1. A metric tracking source is considered adequate if it meets the following reliability,...
	6.4.1.4.1.1. The airborne system reliability goal shall be 0.995 at the 95 percent confidence lev...
	6.4.1.4.1.2. The ground system reliability shall be 0.999 at the 95 percent confidence level for ...
	6.4.1.4.1.3. A reliability analysis should be performed IAW guidelines set forth in Military Hand...
	6.4.1.4.1.4. Timeliness and 3-sigma present position (PP) and IIP uncertainty resulting from all ...

	6.4.1.4.2. An RTS metric tracking source is considered independent if it is electrically, mechani...

	6.4.1.5. Wing Safety shall ensure the applicable requirements of RCC 324,


	6.5. TMIG Data as a Metric Tracking Source.
	6.6. GPS System Data as a Metric Tracking Source.
	6.7. RSD Requirements.
	6.7.1. An RSD system is required as the primary information display system used by the MFCO to ev...
	6.7.2. Flight Analysis (a part of the Launch Safety Section of Wing Safety) shall provide RSD req...
	6.7.3. Real-Time Prediction Requirements.
	6.7.3.1. PP and IIP solutions shall be provided for display on the RSD at a rate of 10 samples pe...
	6.7.3.2. The PP and IIP solutions shall be computed from data supplied by the tracking sources id...
	6.7.3.3. PP and IIP computations and displays shall be single failure tolerant.
	6.7.3.4. Range specific real-time calculated IIP accuracy requirements are provided in AFSPCMAN 9...
	6.7.3.5. Velocity vs. time, altitude, fast/slow time relative to nominal, plus count time, dynami...

	6.7.4. Wing unique RSD requirements shall be included in the respective wing supplement to AFSPCM...
	6.7.5. Video Display Requirements.
	6.7.5.1. Video monitors with channel switching capability shall be provided to the MFCO and Senio...
	6.7.5.2. Specific video coverage requirements peculiar to a mission shall be identified in the RS...

	6.7.6. Telemetry Display Requirements.
	6.7.6.1. Specific telemetry display requirements shall be documented in the RSOR or Ops Sup for a...


	6.8. Command and Control System (CCS).
	6.8.1. The capability to issue flight termination commands.
	6.8.2. The capability to issue flight termination commands shall exist throughout powered flight ...
	6.8.3. The flight control command functions, including the capability to override, shall take pre...
	6.8.4. Each command control transmitter shall have a backup capability that maintains the same si...
	6.8.5. When the launch vehicle airborne FTS receiver is active and ordnance is electrically conne...
	6.8.6. When the FTS receiver is “on,” no CCS commands shall be radiated in support of another ope...
	6.8.7. The operation of the CCS shall be verified prior to launch.

	6.9. Surveillance Systems.
	6.10. Telemetry Systems.
	6.11. Software Requirements for Flight Safety Systems (FSS).

	Chapter 7
	7.1. Flight Control Policy.
	7.1.1. Wing Safety shall verify that all launch vehicles launched from or onto AFSPC ranges have ...
	7.1.1.1. Flight Control Mission. The Flight Control mission supports and enforces the Flight Cont...
	7.1.1.2. Flight Control EOM represents the end of Flight Control responsibility and is determined...
	7.1.1.3. Launch Safety Flight Control requirements (i.e.; launch constraint criteria and committe...

	7.1.2. In all instances, the MFCO shall make a decision concerning continued flight or flight ter...
	7.1.2.1. Validated data confirms the launch vehicle has violated established flight safety criter...
	7.1.2.2. The launch vehicle exhibits gross deviation or obvious erratic flight where, in the judg...
	7.1.2.3. The performance of the launch vehicle is unknown and the capability exists to violate fl...
	7.1.2.4. The MFCO may implement special mission rules as requested by the Range User or as determ...
	7.1.2.5. Wing Safety shall provide the mission rules and flight termination policy to the Range U...

	7.1.3. Command Capability.

	7.2. Launch Commit Decision and Hold Authority.
	7.2.1. The MFCO is responsible for the launch commit decision from a Launch Safety perspective. T...
	7.2.2. The MFCO is authorized to initiate launch holds during the countdown for violations of LCC.
	7.2.3. The MFCO is authorized to approve waivers for “required” Launch Safety requirements on DoL...
	7.2.4. The MFCO may upgrade required Launch Safety requirements to mandatory, unless specified di...
	7.2.5. The SW/CC (Spacelift Commander on DoL) exercises waiver authority for mandatory Launch Saf...

	7.3. Launch Aborts and Mission Scrubs.
	7.3.1. Launch Aborts.
	7.3.1.1. Launch Abort and Misfire/Hangfire Operations.
	7.3.1.1.1. Any failure to launch or ignite properly shall be treated as a hangfire until it can b...
	7.3.1.1.2. The FSS shall remain configured in a manner that will enable the MFCO to take destruct...
	7.3.1.1.3. In the event of a launch abort or misfire or following expiration of the 30-minute wai...
	7.3.1.1.3.1. Ensure the ignition firing circuit has been disabled.
	7.3.1.1.3.2. After approval from the MFCO, allow rotation of the FTS S&A to safe.
	7.3.1.1.3.3. Inform the MFCO that the FTS S&A devices are in the safe position.
	7.3.1.1.3.4. Allow the command receivers to be turned off after coordination with the MFCO.
	7.3.1.1.3.5. Inform the MFCO that the safing devices are reinstalled.
	7.3.1.1.3.6. Wing Safety shall make a launch complex inspection in conjunction with the Range Use...
	7.3.1.1.3.7. Adjust or lift roadblocks as required.
	7.3.1.1.3.8. When no further launch attempt is contemplated, verify that hazardous ordnance items...
	7.3.1.1.3.9. Request support from the Explosive Ordnance Disposal (EOD) team when disarming of or...
	7.3.1.1.3.10. If necessary, the EOD team shall initiate render-safe procedures.

	7.3.1.1.4. Launch Vehicles Using Liquid Propellant Stages Abort or Misfire/Hangfire Operations. P...
	7.3.1.1.5. Launch Vehicles Using Solid Propellant Stages or Solid Propellant Starting Devices Abo...
	7.3.1.1.5.1. In the event of a hangfire, Pad Safety (ER)/FSPO (WR), the Range Squadron, and the R...
	7.3.1.1.5.2. Pad Safety shall restrict access to the launch pad until it is verified that power d...



	7.3.2. Mission Scrubs.

	7.4. Communications.
	7.4.1. The Flight Control communication circuit requirements shall be specified in the applicable...
	7.4.2. Checkout and Operation of Communication Networks.
	7.4.2.1. The Range shall ensure all communication networks required in an RSOR or Ops Sup are che...
	7.4.2.1.1. The Range shall ensure MFCO communications are recorded for all launches. The recordin...
	7.4.2.1.2. Recordings shall be filed for a minimum of 45 days. If under the control of a Safety/ ...
	7.4.2.1.3. The appropriate security classification guides shall be followed prior to the release ...


	7.4.3. Restrictions applicable to Flight Control communications and recordings:
	7.4.3.1. To avoid unauthorized dissemination of Launch Safety communications, recordings, and cir...


	7.5. Forward Observers and Skyscreens.
	7.5.1. Forward Observers (FO), Ground (FOG).
	7.5.1.1. FOGs are required for all pad launches.
	7.5.1.2. The location and manning of FOG sites shall be contained in the appropriate RSOR and/ or...

	7.5.2. Forward Observer, Airborne (FOA) (ER only).
	7.5.3. Television Skyscreens (TVSS) - Launch Vehicle Flight Line and Program Cameras.
	7.5.3.1. Video recordings of flight line (back azimuth) and program TVSS camera systems are requi...
	7.5.3.2. The flight line (Back Azimuth) camera shall be free to move the azimuth and elevation to...
	7.5.3.3. Vertical Wire Program Skyscreen sites shall be perpendicular to the flight azimuth and l...
	7.5.3.4. The program camera shall be fixed in azimuth and free to move in elevation, and shall be...
	7.5.3.5. A vertical reference line and arrow (indicating the planned direction of the launch vehi...
	7.5.3.6. The Inter-Range Instrumentation Group-B timing signal display shall be located in the up...
	7.5.3.7. Video recordings shall be retained for 45 days unless or until released by Wing Safety. ...
	7.5.3.8. Additional Wing Safety requirements for flight line (back azimuth) and program cameras s...


	7.6. Timing, Countdown, and Sequencing.
	7.6.1. MFCO Timers.
	7.6.1.1. Each MFCO shall have access to the following timers.
	7.6.1.1.1. A universal, coordinated time display in hours, minutes, and seconds.
	7.6.1.1.2. Countdown indicators in minutes and seconds for the applicable range countdown networks.
	7.6.1.1.3. Two manual interval timers in seconds to be used as stopwatches.

	7.6.1.2. All MFCO timers shall be operational for launch.
	7.6.1.3. The MFCO shall have access to countdown indicators at each of the MFCO support positions...


	7.7. Training.
	7.7.1. Mission Flight Control training shall comply with HQ AFSPC training instructions. MFCO tra...


	Chapter 8
	8.1. Authority to investigate mishaps is as follows:
	8.1.1. For all mishaps involving USAF personnel and resources, the USAF shall investigate and rep...
	8.1.2. For mishaps involving FAA licensed or permitted launches, the FAA/AST (FAA/Associate Admin...
	8.1.3. Under certain conditions, a mishap involving an FAA licensed or permitted mission may be i...
	8.1.4. For mishaps involving NASA missions, NASA will investigate IAW the mission-specific Contin...

	8.2. It is the policy of the USAF to understand the cause and preventative action for any mishap ...
	8.2.1. HQ AFSPC shall implement mishap investigation procedures IAW AFI 91-204 and the AFSPC supp...
	8.2.2. The 30 SW and 45 SW shall appoint an Interim Safety Board (ISB) president prior to each go...

	8.3. The USAF shall support and assist non-USAF mishap investigations IAW applicable interagency ...
	8.4. Wing Safety should be provided with the investigation results of any mishap or incident occu...
	8.5. Wing Safety shall notify the appropriate SMC organization of any mishap associated with SMC ...
	8.6. The SW/CC may conduct formal investigations into any mishap and incident on his/her range th...
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