MA 8715. 15
REVI SI ON A
EFFECTI VE DATE: May 31, 2001
EXPI RATI ON DATE: May 31, 2006

MARSHALL WORK
| NSTRUCTI ON

Qs01

VBFC SAFETY
ASSESSMENT PROGRAM

CHECK THE MASTER LI ST at
https://nmsfcnr03. nsfc. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERSI ON BEFORE USE



Marshal | Work Instruction

Q@01

MSFC Saf ety Assessment MA 8715. 15 Revision: A
Program

Date: May 31, 2001 Page 2 of 13

DOCUMENT HI STORY LOG

St at us
(Basel i ne/
Revi si on/ Docunent Ef fective
Cancel ed) Revi si on Dat e Description
Basel i ne 2/ 14/ 00
Docunent title changed to MSFC Safety Assessnent

Revi si on A 5/ 31/ 01 Program and rewrote docunent in its entirety.

CHECK THE MASTER LI ST at https://msfcnr03. nsfc. nasa. gov/ directives/directives. htm
VERI FY THAT THI S | S THE CORRECT VERSI ON BEFORE USE




Marshal | Work Instruction

Q@01
MSFC Saf ety Assessment MA 8715. 15 Revision: A
Progr am
Date: My 31, 2001 Page 3 of 13
1. PURPOSE

This Instruction provides guidelines for conducting the initial
safety assessnment that will systematically and objectively

I dentify hazards, determne their risk level, and provide
recomendations for their elimnation or control.

2. APPLI CABI LITY

This Instruction applies to all facilities, equipnent, and/or

j obs/ t asks/ operati ons/ processes controlled by Marshall Space

Fl i ght Center (MSFC).

3. APPLI CABLE DOCUMENTS

3.1 MW 8715.4, “Personal Protective Equi pnent (PPE)”

3.2 MW 8715.6, “Hazardous Operations”

3.3 MW 8715.8, “QOperational Readi ness Progrant

3.4 29 CFR 1910.132, “General Requirenents”

4. REFERENCES

4.1 29 CFR 1910, “Cccupational Safety and Heal th Standards”

4.2 MG 8715.1, “Marshall Safety, Health, and Environnental
(SHE) Progrant

4.3 MW 8715.7, “Facility Safety Progrant

4.4 NASA-STD-8719.7, “Facility System Safety Gui debook”

4.5 NPG 8715.3, “NASA Safety Manual”

5. DEFIN TI ONS

5.1 Baseline Assessnent. The initial safety assessnent
performed of the work area including the facilities, equipnent

and/ or jobs/tasks/operations/processes to identify all potential
hazar ds.

5.2 Corrective Action. Action taken to elimnate or control
I dentified hazards in order to reduce the risk to personnel,
equi pnrent, and facilities.
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5.3 Dry Run. A pretest operation of a given system test,
operation, or setup to determ ne operational readiness.

5.4 Facility Risk Indicator (FRI). An indicator used to help
determ ne the | evel of systemsafety effort required to neet NASA
safety requirenents. (Reference NASA-STD-8719.7 for nore

i nformation.)

5.4.1 FRI 1 (High Risk). A high probability that the hazards
can cause loss of life. Hazards may result in loss of life,

per manent disability, or serious occupational illnesses to one or
nore persons, three or nore lost-tinme injuries, loss of facility
operational capability for 1 nonth or greater, or danmage to

equi prrent or property in excess of $500, 000.

5.4.2 FRI 2 (MediumRisk). A nmedium probability that the
hazards can cause loss of life. Hazards may result in permnent
disability to one or nore persons, hospitalization (associated
with illness or injury) of three or nore persons, up to two | ost
time injuries, loss of facility operational capability from2 to
4 weeks, or damage to equi pment or property from $250,000 to
$500, 000.

5.4.3 FRI 3 (Low Risk). A lowprobability that the hazards can
cause loss of |ife. Hazards may result in hospitalization to 1
or 2 persons, occupational injury or illness resulting in a |ost
wor kday or restricted duty case, loss of facility operational
capability from1l day to 2 weeks, or damage to equi pnent or
property from $25, 000 to $250, 000.

5.4.4 FRI 4 (Acceptable Risk). Loss of |life as a result of the
hazards is unlikely. Hazards may result in no | ost workday
injuries or no restricted duty cases, loss of facility
operational capability of less than 1 day, or damage to equi pnent
or property less than $25, 000.

5.5 Hazard. A potential condition that can result in, or
contribute to, a mshap (injury, illness, death, or damage to
systens, equipnent, or facilities).

5.6 Hazard Analysis (HA). It is a nethod of identification and
eval uati on of existing and potential hazards and the recomended
mtigation for the hazard sources found.

5.7 Hazardous Operation. Any operation involving nmaterial or
equi pnment that has a high potential to result in loss of life,
serious injury to personnel, or danage to systens, equipnent, or
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facilities. Exanples are operations that involve expl osives,
propel l ants, high pressure, oxidizers, corrosives, high

el evations, cryogens, hostile atnosphere, flanmmbles, high

el ectrical energy, radiation, noise, hyperbaric or hypobaric
environment, toxic material, and critical hardware.

5.8 Inventory of Hazardous Operations (IHOPS). A listing of al
I dentified hazardous operations on property controlled by MSFC.

5.9 Job Hazard Analysis (JHA). A nethod or process used to
determ ne hazards associated with a specific job/task and their
elimnation or control.

5.10 Operating Procedure (OP). A detailed plan |isting step-by-
step instructions to ensure safe and efficient operations.

5.11 (Operational Readi ness Inspection (ORI). An ORI conmttee
I's established to review new or significantly altered equi pment,
facilities, or test activities/operations where there is a
significant degree of risk of accident or m soperation which

m ght cause personal injury or death, or where there is a high

ri sk of serious damage to equi pnent, test articles, buildings, or
adjoining areas. An ORI nay al so be established to review high
visibility or value projects, facilities, or operations.

5.12 Personal Protective Equi pnent (PPE) Assessnent. An
assessnent of the workplace to determne if hazards are present,
or likely to be present, which necessitate the use of PPE

) Reference MN' 8715.4, “Personal Protective Equi pnment (PPE).”)

5.13 Safety Assessnent. A systematic process used to identify
hazards and controls related to a given facility, equipnent, job,
task, operation, or process. It is also a generic termfor a
famly of analyses performed at MSFC i ncl uding, but not limted
to JHA, HA, Qperating Hazard Analysis (OHA), Failure Mdes and

Ef fects Analysis (FMEA), etc.

5.14 Safety Review Team (SRT). An SRT is established to review
and i nspect equipnent, facilities, or test activities/operations
of a | ess hazardous nature, to review and inspect facility
additions or nodifications that result in a change in existing
hazard | evels, or to ensure that all hazards are identified and
either elimnated, controlled, or the risk has been accepted.

5.15 Test/ Operational Readi ness Review (TRRRORR). A
preoperational review of all risks associated with a specific
hazardous test/operation to ensure test/operational objectives
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are nmet without property danage or personnel injury and to
determ ne test/operational systemand test article readiness. A
TRR/ ORR does not take the place of an ORI/ SRT, but is used in
conjunction wth these reviews, if they are required.

6. | NSTRUCTI ONS

6.1 Supervisors shall ensure a baseline assessnent of each
facility, equipnent, job, task, operation, and process under
their control is perfornmed to determ ne the FRI, reference
section 5, Definitions. |If an FRI cannot be determ ned fromthe
definitions, contact the S&VA O fice for assistance.

Note: In a typical office environnment, a single review may
enconpass all facilities, equipnent, jobs, tasks, operations, and
processes perfornmed by the office workers under a supervisor’s
purvi ew.

6.1.1 The FRI classification is used to help the supervisor
determ ne the | evel of systemsafety effort required to neet NASA
safety requirenents (Reference Table 1).

6.1.2 Supervisors shall ensure any new or nodified facility,
equi pnent, job, task, operation, or process are reviewed to
determ ne the FRI.

6.2 Inventory of Hazardous Operations

6.2.1 Supervisors shall ensure that any facility, equipnent,
j ob, task, operation, or process determned to be an FRI 1,
FRI 2, or FRI 3 is listed in the | HOPS data base | ocated on
“I'nside Marshall.”

NOTE: No entries into IHOPS is required until THOPS is fully
operational; estimted date is Septenber 2001

6.2.2 The supervisor shall ensure the appropriate data is
entered in | HOPS.

6.2.2.1 The hazardous operation being perforned.
6.2.2.2 The level of safety assessnment performed (if required).

6.2.2.3 The controls inplenented to control the hazard (JHA, OP,
etc.).
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6.2.3 Supervisors shall ensure the IHOPS for his/her area of
responsibility is reviewed annually to ensure the list is
current.

Table 1

M ni mum Level of Safety Anal ysis Required

Facility Risk Indicator ORI SRT TRR/ORR HA JHA OoP Dry PPE
Level Run Assessment
FRI'1 X X X X FEEFX X
FRI 2 X X X X X
FRI 3 *X *X **X X X
FRI 4 *x *x ok

* | f determ ned necessary by the appropriate progran project
office, the appropriate directorate or departnent managenent, or
S&NA.

** A JHA or an OP is required. If an OP is used it nust neet
the requirenents of section 6.3.3.

*** A PPE assessnent is not required for normal non-hazardous
of fi ce environnents.

**** |f determ ned necessary by the appropriate safety review
t eam

6.3 Level of Safety Analysis and/or Safety Review

Note: Every facility and/ or job/task/operation/process at MSFC
shal | have sone | evel of documented safety assessnent perforned.
(Reference section 5, Definitions)

6.3.1 FRI 1 — As a minimum conpliance with the requirenents of
MA 8715. 6, “Hazardous Operations,” is required including an ORI
TRR/ORR, HA, OP, and a PPE assessnent. A dry run may al so be
required if determ ned necessary by the appropriate safety review
team nmanagenent, or S&VA. (Reference section 6.8)
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6.3.2 FRI 2 — As a minimm conpliance with the requirenents of
MAI 8715. 6, “Hazardous Operations,” is required including an SRT
TRR/ ORR, HA, OP, and a PPE assessnent.

6.3.3 FRI 3 — As a minimum an OP. The OP shall conply with the
requi renents of section 6.10.

6.3.4 FRI 4 — As a mnimum a JHA neeting the requirenents of
section 6.9 or an OP neeting the requirenents of section 6.10 of
this MY is required.

6.4 Supervisors shall ensure that a PPE assessnment of the
wor kpl ace is perforned within their area of responsibility to
determne if hazards are present or likely to be present that
woul d necessitate the use of PPE in accordance with 29 CFR
1910. 132 (d), “Hazard Assessnent and Equi pnent.”

6.5 Instructions for performng a PPE assessnent are found in
MA 8715. 4, “Personal Protective Equi pnent (PPE).”

6.6 Instructions for performng an ORI, SRT, and a TRR'ORR are
found in MANV 8715.8, “Operational Readi ness |Inspections.”

6.7 Instructions for performng an HA and OP for hazardous
operations are found in MN 8715.6, “Hazardous Qperations.”

6.8 Instructions for performng a dry run shall be determ ned by
the appropriate |level safety review team (ORI, SRT, and TRR/ ORR),
managenent, or S&VA. The need for a dry run may be based on the
assessnent of the hazard or other criteria determ ned by the

Saf ety Revi ew Team

6.9 |If the supervisor determnes a JHA is needed, then the
followi ng action is required.

Note: The requirenents of this section do not apply when the
standard JHA for office workers is used.

6.9.1 Ateamis forned consisting of the supervisor and affected
enpl oyees.

6.9.2 The team selects the job/task/operation to be observed.

6.9.3 The team selects the nost experienced enpl oyee and
observes them perform ng the job/task/operation
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6.9.4 Wile observing the job, task, operation, or process, the
team shoul d define the steps and determ ne the hazards, if any,
associated with each step, such as:

6.9.4.1 | npact

6.9.4.2 Contact with chem cals

6.9.4.3 Caught on or between

6.9.4.4 Fall or slip

6.9.4.5 Overexertion

6.9.4.6 Cunul ative trauma

6.9.4.7 Energy sources

6.9.5 The team shoul d determ ne preventive or corrective

measures to control any identified hazard.

6.9.6 The team should review the steps with the observed
enpl oyee for clarity.

6.9.7 The team should al so i nclude an ergonom c assessnent of
the enpl oyee’s work area in the JHA. This assessnment wl|
identify any hazards that if not corrected could lead to

muscul oskel etal disorders. Contact the Cccupational Medicine and
Environnental Health Services (OVEHS) for assistance or nore

I nformati on.

6.9.8 The supervisor wll conplete the JHA, MSFC Form 4390, or
an equivalent form The supervisor will review and have the JHA
approved by the responsible directorate nmanager/director.

6.9.9 After the JHA has been approved, it will be revi ewed
annual ly by the supervisor and the affected enpl oyees.

6.9.10 The JHA should al so be reviewed as part of any m shap
I nvestigation to help identify any possible causes or problem
areas.

6.10 Mninmumrequirenments for an OP for operations with a FRI 3
or FRI 4 rating:

6.10.1 A cover sheet identifying the operation
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6.10.2 Activity description

6. 10. Ref erence docunents

6. 10. Responsibilities

6. 10.

3
4

6.10.5 Safety section
5.1 List of potential hazards and control
5

6.10.5.2 Enmergency tel ephone nunbers

6.10.6 Operating or activity sequences
6.10.7 Hazardous area access control (if required)
6.10.8 List of required equi prent

6.10.9 “WARNING " “CAUTION,” and “NOTE” precautionary notes
prior to sequences/steps in which a malfunction or error produces
a reaction that causes system degradation or property danmage,
personnel injury, or death.

6.10. 10 Energency procedures for securing facility and operation
when an anomaly occurs (i.e., equipnent failure, personal injury,
and fire/explosion).

6.10.11 Schematics, draw ngs, setup diagranms, etc., as necessary
for clarity.

6.10.12 Signature sheet. As a mninmum the signature sheet
shall include the name and title of the person submtting the
procedure and date signed, and the approval nanmes and date signed
of persons responsible for the test and appropriate depart nent
manager .

6.10.13 1In sone instances, a test preparation sheet (TPS) is
used as an OP. If the TPS is used for an operation, at a
mninmum it nust contain the foll ow ng:

6.10.13.1 Activity description

6.10.13.2 Safety instructions

6.10.13.3 Precautionary notes

6. 10.13.4 Energency situations
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6.10.13.5 Signature sheet
7. NOTES

A standard JHA has been devel oped for all office workers |ocated
I n non-hazardous areas. The supervisor may use the standard JHA
or nodify it to include unique situations in their area. This
JHA is located on “Inside Marshall.”

8. SAFETY PRECAUTI ONS AND WARNI NG NOTES

Saf ety precautions and warni ng notes are specific to the
facility, equipnent, job, task, operation, or process anal yzed.
For exanple, the OP will contain a simlar step: “CAUTION — Wen
performng a drilling operation eye protection shall be worn.”

9. RECORDS

9.1 A JHA (MSFC Form 4390 or equival ent, Appendi x), when
required, shall be kept by the supervisor for jobs, tasks,
operations, or processes in his/her area of responsibility. This
record will be nmaintained for the duration of the job, task,
operation, or process then destroyed or naintained for historical
pur poses.

9.2 Records of the HA, when required, shall be maintained in
accordance wth the requirenments of MAV 8715. 6, “Hazardous
Qperations.”

9.3 Records of the ORI, SRT, ORR, and TRR, when required, shal
be mai ntained in accordance with the requirenents of MANV 8715. 8,
“QOperational Readi ness Program?”

9.4 The OP, when required, for operations with a FRI 1 or FRI 2
rating shall be maintained in accordance wth MAV 8715. 6,

“Hazardous QOperations.” The OP, when required, for operations
with a FRI 3 or FRI 4 rating shall be maintained by the
responsi bl e organi zation’s supervisor. This record will be

mai ntai ned for the life of the operation then destroyed or
mai nt ai ned for historical purposes.

9.5 A record of any recomended supervi sor or enpl oyee safety
training will be maintained by the Enpl oyee and Organi zati onal
Devel opnent Departnent for the enployees’ |ength of enploynent
t hen destroyed or mmintained for historical purposes.
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10. PERSONNEL TRAI NI NG AND CERTI FI CATI ON
10.1 Recommended training for supervisors and enpl oyees:

10.1.1 NSTC 020, “Basic System Safety Practice,” or an
equi val ent course for finding hazards and for assessing their
safety risk.

10.1.2 NSTC 021, “Advanced System Safety Practice,” or an
equi val ent course ainmed at ensuring safety operating risks.

10.1.3 NSTC 005, “Manager’s Safety,” or an equival ent course
that provides an introduction to workplace safety requirenents.

10.1.4 NSTC 828, “Hazard and Operability (HAZOP) Analysis
Met hodol ogy,” or an equival ent course that provides an
under st andi ng of the HAZOP net hod of safety anal ysis.

10.1.5 NSTC 048, “System Safety for Managers,” or an equival ent
course which discusses typical analytical techniques.

10.1.6 NSTC 002, “System Safety Fundanentals,” or an equival ent
course that teaches the fundanentals of system safety nmanagenent
and hazard anal ysis of hardware and operati ons.

10.1.7 NSTC 008, “System Safety Wrkshop,” or an equival ent

course that teaches hazard recognition and analysis for hardware
and operations.

11. FLOW DI AGRAM
None
12. CANCELLATI ON

MAI 8715. 15 dated February 14, 2000

Oiginal Signed by
Si dney P. Saucier for

A. G Stephenson
Director
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APPENDI X
JOB HAZARD ANALYSI S

Job/Task:
Date:

Employee (optional):

Supervisor:
Org.: Location:
No. | Job Steps | Potential Hazards/Causes Recommended Controls
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