
APPENDIX 501.II NASA HAZARD REPORTING

NASA-AMES HAZARD REPORT INSTRUCTIONS FOR THE SOFIA SCIENCE INSTRUMENTS

1.0 GENERAL

In support of the design, development and fabrication of the Science Instruments (SI), a hazard assessment
will be performed and documented on the NASA-Ames Hazard Report Form.   This hazard assessment will
focus on the identification and control of hazards associated with the operation and maintenance of the
delivered science instrument.  This safety assessment consists of:

(a) Assessing the risk of identified hazards using a Hazard Risk Assessment Matrix.  Figure A-1
contains the Hazard Risk Assessment Matrix used for SOFIA.

(b) Documenting identified hazards on a NASA-Ames Hazard Report form.  Figures A-2, A-3, and A-
4 contain the Hazard Report Form

(c) Assuring that proper design attributes are incorporated to either eliminate or control identified
hazards

(d) Tracking the hazard from initial identification through closure

2.0 INSTRUCTIONS

Instructions, forms, and additional information on documenting identified hazards on the NASA-Ames
hazard report form be found at http://dqa.arc.nasa.gov/iso9000/codeqs.html.  Samples, additional help and a
web based version of the NASA Ames Hazard Report form can be found at
http://dqa1.arc.nasa.gov:10000/naprs/dq_menu.

3.0 DOCUMENTATION OF SAFETY ASSESSMENT

The definition of the hazard severity categories and the probabilities of occurrence are provided in the
following paragraphs and in Figure A-1.

3.1 HAZARD SEVERITY CATEGORY
Figure A-1 (Block 1), identifies four discrete Hazard Severity categories.  The hazard severity category that
is assigned, expressed as a Roman numeral, is independent of the number of controls in place to mitigate
the hazard and therefore represents the worst credible event that could happen.  Once assigned, the severity
category remains the same throughout the life of the system unless eliminated by redesign.  The imposition
of controls may reduce the probability of occurrence and thereby reduce the risk of a hazard to an
acceptable level.  However, those controls will not change the severity of the consequences should the
potentially hazardous event occur.

3.2 HAZARD PROBABILITY
Figure A-1 (Block 2), identifies four qualitative levels of Hazard Probability.  A probability level,
expressed as a letter code, is assigned to each hazardous condition based on engineering judgment
considering such factors as exposure, location of the facility/ aircraft, environmental influences, the system
design features, safety devices, protective systems, warning devices, and procedures that are in place for
controlling the identified hazard.  The probabilities assigned are that the causal event(s) will occur, not that
the effect will be the worst potential consequence.

4.0 HAZARD REPORTING

All identified hazards shall be documented on a Hazard Report (HR) form.  Pages 1 and 2, and the
continuation page of the form are provided (Figures A-2, A-3 and A-4).  It is intended that the HR form be
used to track each hazard from identification through closure.



The following simplified instructions are provided to assist in completing the HR form:

a. 1) FAC/PROJ: The name ÒSOFIAÓ shall be used.

b. HAZARD REPORT#: A series of Hazard Report numbers have been assigned to the
Science Instruments.  The alphanumeric format for these numbers is defined as ÒARCX-03-SIxxx-
H".  These numbers will be assigned sequentially from ARCX-03-SI-100-H through ARCX-03-
ST299-H.  Contact the NASA Ames System Safety and Mission Assurance Office to obtain a set
of unique numbers for your science instrument.

c. 2) BUILDING #: This block is ÒN/AÓ  (Not Applicable) for the Science Instrument hazards.

d. 3) REFERENCE: This block is ÒN/AÓ (Not Applicable) for the Science Instrument hazards.

e. 4) SYSTEM: The name ÒScience InstrumentÓ can be used.

f. HAZARD TYPE: This block need not be used.

g. KEYWORD: A simple keyword should be entered that relates to the type of hazard that is
being reported (i.e., fire, shock, rotating equipment, etc.)

h. 5) DESCRIPTION OF POTENTIAL HAZARD: This field is intended to be a narrative
description of the condition(s) from which the hazard arises, its cause(s) and effect(s).  It should
include any necessary clarifying information to ensure that the hazard description is not
misunderstood by reviewers who may not be intimately familiar with the system.

The following is an example of the desired format:

Hazard: Exposure of personnel to electric shock due to:

Cause(s): (1) Personnel contact with high voltage live circuit, or bare conductor.
(2) Equipment that is inadequately bonded/grounded allowing exposed surfaces

to have potential voltage.
(3) Deteriorated insulation caused by vibration/chaffing

Worst case feasible effect(s): Death

i. 6) EXISTING CONTROLS: For each hazard cause, list any/all existing controls.  Number each
identifiable control to correspond with its respective cause.  If there is no existing control, enter
the word ÒNoneÓ to correspond with the uncontrolled hazard cause.

j. 7) INITIAL HAZARD RISK ASSESSMENT: The HR originator will record the INITIAL
HAZARD RISK ASSESSMENT (IHRA) in accordance with the Hazard Risk Assessment (HRA)
Matrix (Figure A-1) and the guidance provided in paragraph 3.0 herein.

k. 8) RECOMMENDED CONTROLS: Number each recommendation to correspond with its
respective cause.  If there are no recommendations, so state as 'None'.  When the
recommendation(s) are listed under this section, these will further reduce the initial HRA, then
(add) the phrase "Implementation of the above recommended control(s) will reduce the probability
of occurrence to (Level A, B, C, or D) and the final HRA to (1, 2, 3, or 4)" shall be entered just
above the signature line.  When the recommendation(s) listed under this section will not further
reduce the initial HRA, then the phrase "Implementation of the above recommended control(s)
will not further reduce the initial HRA" shall be entered just above the signature line.  Whenever
possible, specific requirements shall be cited with each recommendation 
(e.g., ANSI Z35--1).

l. ORIGINATOR: Identify the first name, middle initial (if applicable), and the last name of the
analyst.

m. ORGANIZATION: Identify the name of the company that the HR originator works for, or the
company performing the analysis.

n. 9) PLANNED ACTION(S): This block is to be completed by the person having management
responsibility for the safety of the SI design.  Planned action(s) should be numbered to correspond
to the numbered existing and recommended controls.



o. 10) METHODS OF VERIFICATION: This block is to be completed by the person designated
to verify that the action(s) stated in block 9) have been completed.  Verification should be
numbered to correspond to the numbered planned action(s).  When there is more information to be
recorded than there is room in fields 5 through 10, it should be continued on the Continuation
Sheet (page 3 of the HR).

p. 11) FINAL HAZARD RISK ASSESSMENT: Final Hazard Risk Assessment (FHRA) is to be
completed by the person performing the safety assessment.  In accordance with the Hazard Risk
Assessment (HRA) Matrix (Figure A-1) and the guidance provided in paragraph 3.0 herein.

q. 12) REVIEW BOARD CONCURRENCE: To be completed by the NASA chairman of the
SOFIA Design Review Board.

r. 13) RESIDUAL RISK ACCEPTANCE: To be signed by USRA and NASA personnel based
on the final risk acceptance.

s. 14) HAZARD CLOSURE: To be completed by the NASA System Safety and Mission
Assurance Office.

5.0 HAZARD TRACKING AND CLOSURE

Hazard Reports are used as a means for tracking and resolving all hazards that are assigned a risk
assessment of 1, 2, or 3.  The HR documents a description of the potential hazard, any controls already in
place, additional recommended controls, the planned actions, methods of verification, the final hazard risk
assessment, and subsequent disposition (closure status).  A HR is considered closed only if:

(1) The hazard has been eliminated by design and the design has been confirmed, or

(2) The hazard has been reduced to an acceptable level (controlled hazard) in accordance with the
hazard precedence criteria (as stated below) and this reduction has been verified by successful
completion of an engineering analytical study, safety inspection, verification test, procedure and/or
training program requirements.  The hazard precedence criteria is stated as follows:

Hazard Precedence Criteria:

a) Design: Design to eliminate the hazard or if necessary design for minimal
potential hazard.

b) Safety Devices: Provide safety devices as hazard controls that cannot be controlled or
eliminated through design.

c) Warning Devices: Provide warning devises when hazard cannot be controlled or
eliminated through design or mitigated by safety devices.

d) Special Procedures: Where it is not possible to eliminate by design or reduce the hazard
probability of occurrence to an acceptable level through methods a), b),
and c), institute special safety procedures to reduce the hazard
probability to an acceptable level.  No warning, caution, or procedure
shall be used as the only means for control for a Catastrophic (I) or
Critical {II) hazard.

(3) The hazard has been assessed and the risk accepted with the HR signed off by the NASA-Ames SOFIA
SR&QA Manager and the NASA-Ames System Safety and Mission Assurance Office.

Systems shall be designed such that no single hardware, software, or operator error can cause a
Catastrophic (I) or Critical (II) hazard.



Figure A-1 SOFIA Hazard Risk Assessment Matrix

1. HAZARD SEVERITY

A hazardous condition whose worst case feasible effects (immediate or long term cumulative) on
personnel and/or the system (equipment/hangar facility/aircraft) may be:

CATEGORY I (CATASTROPHIC) Death or permanent disabling injury and/or damage resulting
in cost > $1M or loss of science capability > 3 months.

CATEGORY II (CRITICAL) Severe injury/illness or lost time injury (> 6 months) and/or
damage resulting in $250K < cost ≤ $1M or 4 wks < delay ≤ 3
months in science capability.

CATEGORY III (MARGINAL) Minor injury/illness or 1 day < lost time injury ≤ 6 months
and/or damage resulting in $25K < cost ≤ $250K or 1 wk <
delay ≤ 4 wks in science capability.

CATEGORY IV (NEGLIGIBLE) No lost time injury/illness and/or damage ≤ $25K or ≤ 1 wk
delay in science capability.

2. HAZARD PROBABILITY
LEVEL A (PROBABLE) Likely to occur several times in the life of the system.

LEVEL B (REMOTE) Likely to occur once in the life of the system.

LEVEL C (IMPROBABLE) Not likely to occur in the life of the system.

LEVEL D (HIGHLY IMPROBABLE) Occurrence is considered to be extremely unlikely in the
life of the system.

3. HAZARD RISK ASSESSMENT
(HRA)

 MATRIX

Hazard Severity
    Hazard I II III IV
 Probability
                  A 1 1 2 3
                  B 1 1 2 3
                  C 2 2 3 4
                  D 3 3 4 4

4. HAZARD  RESOLUTION  PRIORITY

Initial HRA Priority
1 (UNACCEPTABLE) Resolve or accept residual risk prior to

any testing or flight.
2 (UNDESIRABLE) Resolve or accept residual risk prior to

start of research.
3 (ACCEPTABLE Resolution is desirable.

  WITH REVIEW)
4 (ACCEPTABLE Resolution is not required.

  WITHOUT REVIEW)

5. RESIDUAL  RISK  ACCEPTANCE

Final HRA Required Sign-Offs

1 (UNACCEPTABLE) USRA SRM&QA Manager, USRA Project Manager, NASA
Project Manager, and Center Director.

2 (UNDESIRABLE) USRA SRM&QA Manager, USRA Project Manager, and NASA
Project Manager.

3 (ACCEPTABLE USRA SRM&QA Manager.
WITH REVIEW)

4 (ACCEPTABLE No signature required.
WITHOUT REVIEW)



Figure A-2 SOFIA Hazard Report, Page 1
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USRA SOFIA PROJECT
   HAZARD REPORT

HAZARD REPORT #: __________________________1) FAC/PROJ:     _______________________________

FINAL HRA: __________________________________

CLOSED DATE: ______________________________

6) EXISTING CONTROLS

     SEVERITY       PROBABILITY         HAZARD RISK
 ASSESSMENT

ESTIMATED COMPLETION DATE:

Page 1 of 3

HAZARD TYPE: ______________________________

KEYWORD: __________________________________

8) RECOMMENDED CONTROLS

9) PLANNED ACTION (S):

7) INITIAL HAZARD RISK ASSESSMENT

5) DESCRIPTION OF POTENTIAL HAZARD (Include hazardous conditions, cause(s) & effect(s))

3) REFERENCE: _______________________________

4) SYSTEM:   ________________________________

2) BUILDING #:   _______________________________

________        ___________          ___________

 Name of Science Instrument

ARCX-03-SI-_______-HSOFIA



Figure A-3 SOFIA Hazard Report, Page 2

USRA SOFIA PROJECT
HAZARD REPORT

HAZARD REPORT #: _____________________

Page 2 of 3

10) METHOD OF VERIFICATION:

14) HAZARD CLOSURE

NASA SRM&QA MANAGER): __________________________________
(FINAL HRA 1, 2 &3)

NASA SR&QA OFFICE: __________________________________
  (FINAL HRA 1 AND 2)

DATE: __________________

13) RESIDUAL RISK
ACCEPTANCE
                                              : _______________________________________ DATE: _____________

NASA PROJECT MANAGER: ______________________________ _________ DATE: _____________
(FINAL HRA 1 & 2)

CENTER DIRECTOR: ___________________________________________ DATE: _____________
(FINAL HRA 1)

SEVERITY PROBABILITY FHRA

11) FINAL HAZARD RISK ASSESSMENT

VERIFIED BY: __________________________________________________ DATE: ____________________

__________     _____________     ______________

12) REVIEW BOARD CONCURRENCE:
(
    CHAIRMAN:_______________________________________________      DATE:  ___________________

DATE: __________________

ARCX-03-ST-____-H

USRA PROJECT MANAGER: _______________________________________ DATE: _____________
(FINAL HRA 1 & 2)

USRA SRM&QA MANAGER: _______________________________________ DATE: _____________
(FINAL HRA 1, 2,  & 3)



Figure A-4 SOFIA Hazard Report, Continuation Page

USRA SOFIA PROJECT
HAZARD REPORT

HAZARD REPORT NO:

Page 3 of 3

ARCX-03-SI-____-H


