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PREFACE

P.1 PURPCSE

The purpose of this Directive is to establish the Marshall Space
Flight Center (MSFC) Confined Entry Space Programin conpliance
wi th the Cccupational Safety and Health Adm nistration (OSHA)
Standards. This Directive should not be interpreted as

regul ating in any manner operations at any National Aeronautics
and Space Administration (NASA) Center other than MSFC.

P.2 APPLI CABILITY

This Directive is applicable to all operations at MSFC

P.3 AUTHORI TY

OSHA, 29 CFR 1910. 146, “Pernit-Required Confined Spaces”

P.4 APPLI CABLE DOCUMENTS

a. MAN 3410.1, “Personnel Certification Progrant

b. Interservice Support Agreenent between MSFC and the U. S. Arny
Avi ati on M ssile Conmand ( AMCOM)

P. 5 REFERENCES

MPG 8715.1, “Marshall Safety, Health, and Environnental (SHE)
Pr ogr ant

P.6 CANCELLATI ON

MPG 1840.1 dated Novenber 30, 1999

Oiginal Signed by
Si dney P. Saucier for

A. G Stephenson
Director
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DOCUMENT CONTENT

1. DEFI N TI ONS

1.1 Acceptable Entry Conditions. The conditions that nust exist
In a permt-required confined space to allow entry and to ensure
t hat enpl oyees involved with a permt-required confined space
entry can safely enter into and work within the space.

1.2 Attendant. An individual stationed outside one or nore
permt-required confined spaces who nonitors the authorized
entrants and who perforns all attendant’s duties assigned in the
enpl oyer’s permt-required confined space program

1.3 Authorized Entrant. An enpl oyee who is authorized by the
enpl oyer to enter a permt-required confined space.

1.4 Blanking or Blinding. The absolute closure of a pipe, |ine,
or duct by the fastening of a solid plate (such as a spectacle
blind or a skillet blind) that conpletely covers the bore and is
capabl e of w thstandi ng the maxi num pressure of the pipe, |ine,
or duct with no | eakage beyond the pl ate.

1.5 Confined Space. A space that: (a) Is |large enough and so
configured that an enpl oyee can bodily enter and perform assi gned
work; (b) has limted or restricted neans for entry or exit

(e.g., tanks, vessels, silos, storage bins, hoppers, vaults,
trenches, and pits); and (c) is not designed for continuous

enpl oyee occupancy.

1.6 Double Block and Bl eed. The closure of a line, duct, or
pi pe by closing and | ocking and tagging two in-line valves and by
openi ng and | ocki ng and tagging a drain or vent valve in the |ine
bet ween the two cl osed val ves (reference MPG 8715.1).

1.7 Energency. Any occurrence (including any failure of hazard
control or nonitoring equipnent) or event internal or external to
the permt-required confined space that coul d endanger entrants.

1.8 Engulfnent. The surrounding and effective capture of a
person by a liquid or finely divided (fl owable) solid substance
that can be aspirated to cause death by filling or plugging the
respiratory systemor that can exert enough force on the body to
cause death by strangul ation, constriction, or crushing.

1.9 Entry. The action by which a person passes through an
opening into a permt-required confined space. Entry includes
ensuing work activities in that space and is considered to have
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occurred as soon as any part of the entrant’s body breaks the
pl ane of an opening into the space.

1.10 Entry Permt (permt). The witten or printed docunent
that is provided by the enployer to allow and control entry into
a permt-required confined space and that contains the

i nformati on specified in paragraph (f) of 29 CFR 1910. 146.

1.11 Entry Supervisor. The person (such as the enpl oyer,
foreman, or crew chief) responsible for determining if acceptable
entry conditions are present at a permt-required confined space
where entry is planned for authorizing entry, overseeing entry
operations, and for terminating entry as defined in this section.
Note: An entry supervisor also may serve as an attendant or as
an authorized entrant, as long as that person is trained and

equi pped as defined by this section for each role he or she
fills. Also, the duties of entry supervisor nmay be passed from
one individual to another during the course of an entry
operation.

1.12 Hazardous Atnosphere. An atnosphere that nmay expose

enpl oyees to the risk of death, incapacitation, inpairnent of
ability to self-rescue (i.e., escape unaided froma permt-
required confined space), injury, or acute illness fromone or
nore of the follow ng causes: (a) Flammable gas, vapor, or m st
in excess of 10 percent of its |ower explosive limt (LEL);

(b) Airborne conbustible dust at a concentration that neets or
exceeds its LEL; Note: This concentration may be approxi mated as
a condition in which the dust obscures vision at a di stance of 5
feet (1.52 m or less; (c) Atnospheric oxygen concentration bel ow
19.5 percent or above 23.5 percent; (d) Atnospheric concentration
of any substance for which a dose or a perm ssible exposure Iimt
is published in Subpart G Cccupational Health and Environnenta
Control, or in Subpart Z, Toxic and Hazardous Substances, of 29
CFR 1910 and which could result in enployee exposure in excess of
Its dose or perm ssible exposure [imt [Note: An atnospheric
concentration of any substance that is not capable of causing
deat h, incapacitation, inpairnment of ability to self-rescue,
injury, or acute illness due to its health effects is not covered
by this provision]; (e) Any other atnospheric condition that is

I mmedi atel y dangerous to life or health.

Note: For air contam nants for which OSHA has not determ ned a
dose or perm ssible exposure Iimt, other sources of information,
such as Materials Safety Data Sheets that conply with the Hazard
Conmuni cati on Standard, 81910. 1200 of this part, published

i nformati on, and internal documents can provide gui dance in
establ i shing acceptabl e at nospheric conditions.
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1.13 Hot Work Permit. The enployer’s witten authorization to
perform operations (e.g., riveting, welding, grinding, cutting,
bur ni ng, and heating) capable of providing a source of ignition.

1.14 Inmrediately Dangerous to Life or Health (IDLH). Any
condition that poses an inmedi ate or delayed threat to life,
causes irreversi ble adverse health effects, or interferes with an
individual's ability to escape unaided froma permt-required
confined space. Note: Sonme materials--hydrogen fluoride gas and
cadm um vapor, for exanple--my produce i mredi ate transient
effects that, even if severe, may pass w thout nedical attention,
but are followed by sudden, possibly fatal collapse 12-72 hours
after exposure. The victim®“feels normal” fromrecovery from
transient effects until collapse. Such materials in hazardous
quantities are considered to be “inmmedi ately” dangerous to life
or health.

1.15 1lnerting. The displacenent of the atnosphere in a permt-
required confined space by a nonconbustible gas (such as
nitrogen) to such an extent that the resulting atnosphere is
nonconbusti ble. Note: This procedure produces an | DLH oxygen-
deficient atnosphere.

1.16 Isolation. The process by which a permt-required confined
space is renoved fromservice and conpletely protected agai nst
the rel ease of energy and material into the space by such neans
as: blanking or blinding; msaligning or renoving sections of

i nes, pipes, or ducts; a double block and bl eed system | ockout
or tagout of all sources of energy;, or blocking or disconnecting
al | nmechani cal |inkages.

1.17 Line Breaking. The intentional opening of a pipe, line, or
duct that is or has been carrying flammble, corrosive, or toxic
material, an inert gas, or any fluid at a volune, pressure, or

t enperature capabl e of causing injury.

1.18 Non-Permt Confined Space. A confined space that does not
contain or, with respect to atnospheric hazards, have the
potential to contain any hazard capabl e of causing death or
serious physical harm

1.19 Oxygen Deficient Atnosphere. An atnosphere containing |ess
than 19.5 percent oxygen by vol une.

1.20 Oxygen Enriched Atnobsphere. An atnosphere containing nore
than 23.5 percent oxygen by vol une.

1.21 Permt-Required Confined Space. A confined space that has
one or nore of the follow ng characteristics: (a) Contains or

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




Mar shal | Procedures and Qui del i nes
ADO1

MSFC Confi ned Space Entries MPG 1840. 1 Revi si on: A

Date: July 2, 2001 Page 8 of 31

has a potential to contain a hazardous atnosphere; (b) contains a
material that has the potential for engulfing an entrant; (c) has
an internal configuration such that an entrant could be trapped
or asphyxiated by inwardly converging walls or by a floor which
sl opes downward and tapers to a smaller cross-section; or

(d) contains any other recognized serious safety or health
hazar d.

1.22 Permt-Required Confined Space Program The enpl oyer’s
overal |l programfor controlling, and, where appropriate, for
protecting enpl oyees from hazards and for regul ati ng enpl oyee
entry into permt-required confined spaces.

1.23 Permt System The enployer’s witten procedure for
preparing and issuing permts for entry and for returning the
permt-required confined space to service follow ng term nation
of entry.

1.24 Prohibited Condition. Any condition in a permt-required
confined space that is not allowed by the permt during the
period when entry is authorized.

1.25 Rescue Service. The personnel designated to rescue
enpl oyees frompermt-required confined spaces.

1.26 Retrieval System The equipnent (including a retrieval
line, chest or full-body harness, wistlets, if appropriate, and
a lifting device or anchor) used for non-entry rescue of persons
frompermt-required confined spaces.

1.27 Testing. The process by which the hazards that my
confront entrants of a permt-required confined space are
identified and evaluated. Testing includes specifying the tests
that are to be perfornmed in the permt-required confined space.
Not e: Testing enabl es enpl oyers both to devise and i npl enent
adequat e control neasures for the protection of authorized
entrants and to determne if acceptable entry conditions are
present inmediately prior to, and during, entry.

2. RESPONSI BI LI TI ES

2.1 WManager, Managenent Support Ofice, Center QOperations
Directorate, or designated representative, is responsible for:

2.1.1 Inplenenting and adm nistering the Confined Space Entry
Program

2.1.2 Assisting in the determ nation and posting of all permt-
requi red confined spaces on the Center.
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2.1.3 Devel oping and updati ng the MSFC Confined Space Entry
Permt.

2.1.4 Determning requirenments for entry, use of personal
protective equi pment and respiratory protection, and atnospheric
nonitoring as they pertain to the Cccupational Medici ne and
Environnental Heal th Services (OVEHS).

2.1.5 Conducting preentry evaluation of permt-required confined
spaces and issuing entry permts.

2.1.6 Evaluating and accepting onsite and offsite contractors’
standard operating procedures (SOP) and/or permt confined space
entry plan prior to entry of a permt-required confined space.

2.1.7 Providing confined space entry training, as required by
OSHA, to applicable onsite MSFC and onsite contractor personnel.

2.2 Director, Safety & M ssion Assurance (S&HA) O fice, or
designated representative, is responsible for:

2.2.1 Evaluating each entry to assure conpliance with safety
st andar ds.

2.2.2 Assisting with issuance of the confined space entry
permt.

2.2.3 Evaluating | ockout/tagout procedures, as required, for
confined spaces.

2.2.4 1ssuing hot work permts.

2.2.5 Certifying MSFC civil service personnel as authorized
confined space entry personnel in accordance with MN 3410. 1.

2.3 Entry Supervisors are responsible for:

2.3.1 Entry and working in confined spaces and ensuring the
requirenents of this Directive are inplenented.

2.3.2 Know ng the hazards that may be faced during the entry,
i ncluding information on the signs, synptons, and consequences of
t he exposure.

2.3.3 Verifying all tests specified by the entry permt have
been conducted and all procedures and equi prent specified by the
entry permt are in place before endorsing the permt and
allowing entry to begin.
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2.3.4 Termnating the entry and canceling the permt when:

2.3.4.1 The entry operations covered by the entry permt have
been conpl et ed; or

2.3.4.2 A condition not allowed under the entry permt devel ops
in or near the permt-required confined space.

2.3.5 Verifying rescue services are avail able and the neans for
sumoni ng them are avai |l abl e.

2.3.6 Renoving unaut horized individuals who enter or attenpt to
enter the permt-required confined space during entry operations.

2.3.7 Assuring entry operations remain consistent with terns of
the entry permt and that acceptable entry conditions are
mai nt ai ned.

2.3.8 Notifying OVEHS and S&VA at |east 24 hours in advance
prior to entry.

2.3.9 Notifying Redstone Arsenal Fire Departnent prior to entry.

2.4 Manager, Facilities Engi neering Departnent, or designated
representative, is responsible for:

2.4.1 Including in the statenment of work for subcontracts where
the contractor will be required to work in permt-required
confined spaces:

2.4.1.1 Notification that the workplace contains permt-required
confined spaces and that confined space entry is allowed through
conpliance wth a confined space program neeting the requirenents
of 29 CFR 1910. 146.

2.4.1.2 Al necessary equi prment including atnospheric nonitoring
required to conply with 29 CFR 1910. 146 will be provided by the
contractor.

2.4.1.3 A copy of the contractor’s confined space entry program
will be submtted to OVEHS and approved prior to comencenent of
wor K.

2.4.2 Coordinating entry operations with the subcontractor and
ot her enpl oyees when enpl oyees of nore than one enpl oyer wl|
work in or near the permt-required spaces to assure the work
performed by one enpl oyer does not endanger the enpl oyees of
anot her enpl oyer.
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2.5 Chief, Redstone Arsenal Fire Departnent, or designated
representative, in accordance with the Interservice Support
Agreenment between MSFC and the AMCOM is responsible for:

2.5.1 Providing confined space rescue services in the event of a
rescue emnergency.

2.5.2 Ensuring rescue personnel are adequately trained for
confined space rescues.

2.5.3 Notifying the MSFC onsite energency nedi cal services
contractor of rescue energencies and preentry notifications.

2.6 Contracting Oficers are responsible for ensuring this
Directive or the intent and provision of this Directive are

i ncorporated into contracts governing operations at this
Installation and of fsite MSFC-nmanaged operati ons.

3. PROCEDURE

Procedures are outlined in Chapters 1 through 6.

4. RECORDS

The followi ng records are naintai ned/ di spositioned by OVEHS for
at least 3 years. At the end of the retention period the records
will either be retained for historical purposes or destroyed.
MSFC Form 4226, “NASA- MSFC Confi ned Space Entry Procedure”
MSFC Form 2519, “NASA- MSFC Confi ned Space Entry Permt”
Training roster for those trained by OVEHS

The foll owi ng docunents are required to be nmintai ned by the
contractor for at least 3 years and then either retained for

hi stori cal purposes or destroyed:

Trai ni ng records

Confi ned Space entry procedures and permts

MSFC Form 4083, “Safety Personnel Certification” is maintained
and dispositioned in accordance with MAN 3410. 1.

5. FLOW DI AGRAM

None
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CHAPTER 1

GENERAL REQUI REMENTS

CH1.1 Identification

The wor kpl ace shall be eval uated to determ ne which areas at MSFC
are confined spaces. These spaces shall be further evaluated to
determne if they are considered permt-required confined spaces.

To prevent inadvertent entries, all entrances to confined spaces
shal |l be posted with the foll ow ng sign:

DANGER - CONFI NED SPACE ENTER BY PERM T ONLY

Before entry into a confined space is initiated, a decision nust
be made on the classification of the confined space. This
decision will be made by the person witing the entry procedure
and will be evaluated by MSFC OVEHS and S&VA O fi ce.

Work operations to be perforned inside the space as |isted on the
procedure may change the normal classification of the space.
Classification of a confined space may be upgraded or downgraded
due to the operational circunstances. This determnation will be
made by OVEHS and the S&VA O fice when the procedure for the
operation is reviewed.

CHL.2 Witten Entry Procedures

For either a specific job task or a task that is repetitive in
nature, a current, approved witten confined space entry
procedure or MSFC Form 4226 is required for all confined space
entries, both permt and non-permt-required confined spaces.
The confined space entry procedures nmust be approved annual ly by
the MSFC OVEHS, S&VA O fice, and the organizational safety
representative.

Any variation fromthe scope of work as outlined in the approved
witten entry procedure including, but not Iimted to, the

i ntroduction of hazardous materials into the space is, wthout
prior approval fromthe OVEHS and S&VA O fice, strictly

pr ohi bi t ed.

Each witten entry procedure shall contain the foll ow ng:
CHL.2.1 The organization performng the entry.

CHL.2.2 The location, description, and classification of the
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space to be entered.

CHL. 2.3 The purpose and maxi nrum duration of entry into the
space.

CHL. 2.4 Entry hazards and synptons of overexposure.
CHL.2.5 Preentry notifications and other permts required.

CHL. 2.6 Required equi pnent to be obtained, checked, and
assenbl ed prior to entry.

CHL. 2.7 Isolation neasures and ventilation required.

CHL. 2.8 Atnospheric tests required and their frequency.
CHL.2.9 Acceptable entry conditions.

CHL. 2.10 Required nunber of entry attendants.

CH1.2.11 Method of comunication with entrants.

CHL.2.12 Maxi mum nunber of entrants.

CHL. 2.13 Wbrk procedures.

CHL. 2. 14 Enmergency procedures including the foll ow ng:
CHL.2.14.1 Method of contacting energency rescue services.

CHL. 2.14.2 Contingency plans for loss of comunication with
entrants, ventilation, breathing air, or consciousness of entry
per sonnel .

CHL.2.14.3 Extrication procedures.

The procedure shall describe the fastest neans of notifying
energency rescue services. Rescue will not be attenpted until
energency rescue services have been notified.

CHL.3 Training Requirenents

Trai ning shall be provided by the MSFC OVEHS or by ot her
qual i fied organi zations to applicable MSFC enpl oyees and onsite
contractors so that all enployees required to performduties in
confined space entries acquire the understandi ng, know edge, and
skill necessary for the safe performance of the duties assigned.
OVEHS w I | maintain the roster of enployees (civil service and

contractor) trained by their organization. The contractor is
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responsi ble for maintaining the training record of their
enpl oyees. Training shall be provided to each affected enpl oyee:

CHL.3.1 Before the enployee is first assigned duties under this
section.

CHL.3.2 Before there is a change in assigned duti es.

CHL. 3.3 Wenever there is a change in permt-required confined
space operations that presents a hazard about which an enpl oyee
has not previously been trained.

CHL. 3.4 \Whenever there is reason to believe either there are
deviations fromthe permt-required confined space entry
procedures required by this section or there are inadequacies in
t he enpl oyee’ s know edge or use of these procedures.

The training shall establish enployee proficiency in the duties
required by this section and shall introduce new or revised
procedures, as necessary, for conpliance with this section. The
training certification will be good for 1 year only, and al
affected enpl oyees will be retrained on an annual basis. A
certification card will be issued to each enpl oyee foll ow ng
satisfactory conpletion of the training. The certification card
shal |l contain each enpl oyee’s nane, social security nunber, the
signatures or initials of the trainer(s), and the dates of
training. The certification shall be available for inspection by
enpl oyees and their authorized representatives. Al attendants
and aut hori zed entrants shall provide their certification cards
to the confined space entry supervisor conpleting the entry
permt prior to the entry for verification of training.

CHL.4 Training Requirenents for Entry Supervisors

Trai ning of entry supervisors shall include at |east the
fol | ow ng:

CH1. 4.1 Confined space regulations and the MSFC Confined Space
Entry Program

CHL.4.2 Definitions and types of confined spaces.

CH1. 4.3 The hazards that may be faced during entry, including
I nformati on on the node, signs or synptons, and consequences of
t he exposure.

CHL. 4.4 The possible behavioral effects of hazard exposure in
aut hori zed entrants.
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CHL.4.5 Duties of entry supervisors, attendants, and authori zed
entrants.

CHL. 4.6 Entry permt systemincluding proper conpletion of a
permt.

CHL.4.7 Isolation, |ockout, cleaning, and ventilation
requirenents.

CH1.4.8 Proper calibration and use of atnospheric nonitoring
equi pnent .

CH1.4.9 Personal protective equipnent including respiratory
protective devices.

CHL. 4.10 Emergency procedures.
CH1.4.11 Proper setup and use of retrieval systens and devices.

CHL.5 Training requirenents for entry attendants and authori zed
entrants.

Trai ning of attendants and authorized entrants shall include at
| east the foll ow ng:

CHL.5.1 Confined space regul ations and the MSFC Confined Space
Entry Program

CHL.5.2 Definitions and types of confined spaces.

CHL.5.3 The hazards that may be faced during entry, including
I nformati on on the node, signs or synptons, and consequences of
t he exposure.

CHL.5.4 The possible behavioral effects of hazard exposure in
aut hori zed entrants.

CHL.5.5 Duties of entry supervisors, attendants, and authorized
entrants.

CHL.5.6 Entry permt system

CHL.5.7 Personal protective equi pnent including respiratory
protective devi ces.

CH1.5.8 Enmergency procedures.

CHL.5.9 Proper setup and use of retrieval systens and devices.
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CHAPTER 2
VENTI LATI ON

CH2.1 Forced Air Ventilation

Prior to entry of personnel, confined spaces having a hazardous
at nrosphere shall be forced air ventilated with clean air until
the hazard has been elimnated unl ess an exenption has been
granted by MSFC OVEHS and S&VA O fi ce.

The forced air ventilation, if required, shall be so directed as
to ventilate the i medi ate areas where an enployee is or will be
present within the space and shall continue until all enployees
have |l eft the space. The air supply for the ventilation shall be
froma clean source and shall not increase the hazards in the
space.

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




Mar shal | Procedures and Qui del i nes

ADO1
MSFC Confi ned Space Entries MPG 1840. 1 Revi si on: A
Date: July 2, 2001 Page 17 of 31
CHAPTER 3

PERM T- REQUI RED CONFI NED SPACE ENTRY REQUI REMENTS
CH3.1 Entry Permts

Al entries involving a permt-required confined space require a
conpl eted and endorsed entry permit form MSFC Form 2519, or
approved equi val ent.

Before entry is authorized, the entry supervisor shall docunent

the inplenmentation of all neasures required in the witten entry
procedure by conpleting an entry permt formand shall sign the

entry permt formto authorize entry of personnel.

The conpleted pernmit shall be nade available at the tinme of entry
to all authorized entrants by posting it at the entry portal or
by any other equally effective neans so that the entrants can
confirmthat preentry preparations have been conpl et ed.

The duration of the permt shall not exceed the tine required to
conpl ete the assigned task or job identified on the permt and
shall only be valid for one working shift. |If |onger durations
are required, the approval of the OVEHS and S&VA O fice nust be
obt ai ned.

CH3.1.1 The entry supervisor shall term nate entry and cancel
the entry permt when:

CH3.1.1.1 The entry operations covered by the entry permt have
been conpl eted; or

CH3.1.1.2 A condition that is not allowed under the entry permt
arises in or near the permt-required confined space.

Each cancel ed entry permt shall be retained for at |east 3 years
to facilitate the review of the permt-required confined space
program Any probl ens encountered during an entry operation
shall be noted on the pertinent permt so that appropriate
revisions to the permt-required confined space program can be
made.

CH3.1.2 The entry permt shall include the follow ng at a
m ni mumn

CH3.1.2.1 The permt-required confined space to be entered.

CH3.1.2.2 The purpose of the entry.
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CH3.1.2.3 The date and the authorized duration of the entry
permt.

CH3.1.2.4 The authorized entrants, by nanme, within the permt-
requi red confined space.

CH3.1.2.5 The personnel, by nane, currently serving as
att endant s.

CH3.1.2.6 The individual, by nane, currently serving as entry
supervisor, with a space for the signature or initials of the
entry supervisor who originally authorized entry.

CH3.1.2.7 The hazards of the permt-required confined space to
be entered.

CH3.1.2.8 The nmeasures used to isolate the pernmt-required
confined space and to elimnate or control hazards before entry,
i ncludi ng | ockout or tagging of equipnment and procedures for
purging, inserting, ventilating, and flushing.

CH3.1.2.9 The acceptable entry conditions.

CH3.1.2.10 The results of initial and periodic tests perforned,
acconpani ed by the nanes or initials of the testers and an

I ndi cati on of when the tests were perforned.

CH3.1.2.11 The neans for summoDni ng energency rescue services.

CH3.1.2.12 The conmuni cati on procedures used by authorized
entrants and attendants to nmmintain contact during entry.

CH3.1.2.13 Equi pnent, such as personal protective equi pnent,
testing equi pnent, conmuni cations equi pnent, alarm systens, and
rescue equi prent required.

CH3.1.2.14 Any other information for which inclusion is
necessary, given the circunstances of the particul ar confined
space, to ensure enpl oyee safety.

CH3.1.2.15 Any additional permts, such as for hot work,
required to authorize work in the permt-required confined space.

CH3.2 Preentry Procedures
CH3.2.1 Renoving Entrance Covers

Any conditions making it unsafe to renove an entrance cover shal
be elimnated before the cover is renoved.
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When the covers are renoved, the entrance shall be pronptly
guarded by a tenporary barrier that will prevent an acci dental
fall through the opening and that will protect each enpl oyee
working in the space fromforeign objects entering the space.

CH3. 2.2 Atnospheric Testing

CH3.2.2.1 Before an enpl oyee enters the space, the internal

at nosphere shall be tested with a calibrated direct reading

i nstrunment from outside the space, for the follow ng conditions
in the order given, and the results of testing shall be recorded
on the entry permt form

* (xygen content
 Flammuabl e gases and vapors

e Potential toxic air contan nants.

The initial atnospheric testing of permt-required confined
spaces shall be conducted by a qualified individual as designated
on the approved witten entry procedure. Qualified personnel

I ncl udes aut horized representative of OVEHS or trained confined
space entry supervisors.

CH3.2.2.2 1In a confined space, any deviation from outside the
range of 19.5 percent to 23.5 percent oxygen |evel or any
positive indication of a conbustible or toxic gas or vapor, wll
require additional ventilation for 30 mnutes and a retest of the
at nrosphere. |f subsequent retests still indicate an atnospheric
hazard, OVEHS shall be notified to conduct further air quality
testing before entry is nmade.

CH3.2.2.3 The atnosphere within the space shall be periodically
tested as necessary to ensure that acceptable entry conditions
are being maintained during entry operations.

CH3.2.2.4 Continuous testing shall be perforned if isolation of
t he space is not feasible because the space is large or is part
of a continuous system

CH3.2.2.5 Al instruments used in the evaluation of the
at nrosphere wll be calibrated according to the manufacturer’s
guidelines and will be verified for proper operation prior to

use. Calibration dates and cycles shall be | abeled on the
i nstrunments to show that they are within the calibration period.
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CH3.2.3 Isolation
CH3.2.3.1 Electrical Sources

a. Al portable electrical equipnment nust be properly insul ated
and/ or grounded (double insulated electrical hand tools are
acceptable). Al electrical equipnent will be inspected prior to
start of the entry.

b. Al case-grounded handhel d el ectrical equi pnment shall have a
groundfault circuit interrupter (GFCl) circuit breaker (4 to 6 mMA
where possible) at the power source unless the power source is an
ungrounded portabl e generator, an ungrounded battery source |ess
than 28 volts, or an ungrounded isolation transforner of |ess
than 28 volts.

c. Electrical or pneumatic equi pnment within the space nust be
deenergi zed. In addition, all control devices for the fixed
equi pnment nust be | ocked and tagged out. This does not include
fixed lighting or ventilation equi pnent unless repair or

nodi fication is being perfornmed to those systens.

d. Were possible, it is recommended pneumatically driven power
tools be used instead of electrical tools. The pneunatic tools
nmust be equi pped with conductive air supply hoses. N trogen or
ot her inert pressure nediumshall not be used as a substitute for
air in confined spaces. A breathable grade of air (G ade D or
better) shall be used.

e. Cordl ess rechargeabl e portable power tools, with an
intrinsically safe rating, are reconmmended for use in confined
spaces. |If they are used, they shall have an expl osi on-proof or
intrinsically safe rating for spaces that could contain or
devel op an expl osi ve at nosphere.

f. Tenporary lighting shall be equi pped with bulb guards or
protected by recessing. The tenporary lighting in |ocations that
are wet or have standing fluids will be powered by battery or by
| ow-vol tage circuits.

g. Heavy-duty electric cords nust be equipped with G-CI and al
netal | i ¢ housi ng conmponents nust be grounded and doubl e
I nsul at ed.

CH3.2.3.2 Ignition Sources

a. Explosion-proof or intrinsically safe lighting, ventilation
equi pnrent, and tools shall be used in potentially flamuable
at nospheres.
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b. No sources of ignition shall be permtted into or in contact
with permit-required confined spaces until tests by confined
space nonitors have ensured that conbusti bl e/fl anmabl e gases or
vapors are not present in the space. |In certain permt-required
confined spaces, personnel may performtasks in atnospheres where
| ess than 10 percent of the | ower explosive Iimt (LEL) is
present if previous approval has been granted by OVEHS and S&VA
Ofice.

c. \Were the possibility of explosive atnospheres exists,

pol yet hyl ene and other materials that generate static electricity
shall not be used, and tents erected over or around the space
shall be of a conductive material and properly grounded.

CH3.2.3.3 Pipelines

When feasible, pipelines containing flammble, toxic, irritating,
or oxygen-di splaci ng gases or vapors nust be isolated to prevent
a hazardous at nosphere from devel oping inside a permt-required
confined space while work operations are underway. |[|solation may
consi st of at |east one of the follow ng:

a. Conpl ete depressurization and di sconnection of the possible
contam nant supply lines, and a bl ank flange placed on the pipe
| eadi ng into the confined space.

b. Two bl ocking valves with a vent val ve open between them

c. Oher configurations of blank, block, and bl eed val ves that
have been approved by the S&VA O fice prior to use.

CH3.3 Duties of Entry Personnel
CH3.3.1 Entry Supervisors
For each entry the designated entry supervisor shall

CH3.3.1.1 Know the hazards that may be faced during entry,
i ncluding informati on on the node, signs or synptons, and
consequences of the exposure.

CH3.3.1.2 Make the appropriate preentry notifications, including
coordinating all entries with their designated safety
representatives:

a. The Redstone Arsenal Fire Departnent shall be notified
I mmedi ately before the entry begins in all permt-required
confined spaces.
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b. If hot work is to be perforned in the area, a permt nust be

obtained from S&VA prior to entry.

CH3.3.1.3 Evaluate conditions inside and outside the confined
space including tenperature extrenes, humdity, noise, and
vibration prior to entry to determ ne what neasures are necessary
for a safe entry and to ensure that those neasures are

i mpl ement ed.

CH3.3.1.4 otain an entry permt and verify, by checking that

t he appropriate entries have been made on the permt, that al
tests specified by the pernmit have been conducted, and that al
procedures and equi pnent specified by the permt are in place
bef ore endorsing the permt and allowi ng entry to begin. Once
conpl eted, the entry supervisor shall post the permt at the job
site and distribute copies of the permt as designated.

CH3.3.1.5 Ensure that all attendants and authorized entrants
have received the appropriate training prior to initiation of
entry operations.

CH3.3.1.6 Ensure that all other required permts (including hot
work, if necessary) have been obtained prior to entry.

CH3.3.1.7 Ensure that oxygen and conbusti bl e gas nonitoring
devices are available and maintained in calibration and perform
at nospheric testing for permt-required confined space entries if
designated on the approved witten entry procedure.

CH3.3.1.8 Termnate the entry and cancel the permt when
operations are conpl eted or when unacceptabl e conditions have
arisen.

CH3.3.1.9 Verify that rescue services are avail able and neans
for summoni ng them are operable.

CH3.3.1.10 Renove unaut horized individuals who enter or who
attenpt to enter the permt-required confined space during entry
oper ati ons.

CH3.3.1.11 Determ ne, whenever responsibility for a permt-
required confined space entry operation is transferred and at
intervals dictated by the hazards and operations perforned within
the space, that entry operations remain consistent with terns of
the entry permt and that acceptable entry conditions are

mai nt ai ned.

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




Mar shal | Procedures and Qui del i nes
ADO1

MSFC Confi ned Space Entries MPG 1840. 1 Revi si on: A

Date: July 2, 2001 Page 23 of 31

CH3.3.2 Attendants

There shall be at |east one attendant positioned in the i medi ate
vicinity outside the permt-required space at all tines during
permt-required confined space entry operations to nonitor
activities inside and outside the space and to give assistance in
cases of energency. All enployees serving as attendants shall:

CH3.3.2.1 Know the hazards that may be faced during entry,
i ncluding informati on on the node, signs or synptons, and
consequences of the exposure.

CH3.3.2.2 Be aware of possible behavioral effects of hazard
exposure in authorized entrants.

CH3.3.2.3 Continuously nmaintain an accurate count of authorized
entrants in the permt-required confined space on the entry
permt form

CH3.3.2.4 Renmain outside the permt-required confined space
during entry operations until relieved by another attendant.

CH3.3.2.5 Remain in visual or voice contact with authorized
entrants as necessary to nonitor entrant status. (If the
personnel in the space will be required to | eave visual contact
and the range of verbal contact, provisions for nechanical or
el ectroni c contact nust be provided.)

CH3.3.2.6 Monitor activities inside and outside the space to
determne if it is safe for entrants to remain in the space and
order the authorized entrants to evacuate the space i medi ately
under any of the follow ng conditions:

a. A prohibited condition is detected.

b. The behavioral effects of hazard exposure in an authorized
entrant are detected.

c. A situation outside the space could endanger the authorized
entrants.

d. The attendant cannot effectively and safely performall the
duties required.

CH3.3.2.7 Audible voice, radio/tel ephone, constant visual, or
ot her suitable forns of comuni cation between the persons in
confined spaces (entrants) and attendant personnel shall be
continuously maintained. The systemshall be tested to confirm
its effectiveness i Mmediately upon entry. Also, attendant
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personnel shall have a comrunication link with additional persons
who can render help in energencies.

CH3.3.2.8 Summobn energency rescue services as soon as it is
determ ned that authorized entrants nay need assi stance to escape
fromhazards within the permt-required confined space.

CH3.3.2.9 Take the follow ng actions when unaut hori zed persons
approach or enter a permt-required confined space while entry is
under way:

a. Warn the unauthorized persons that they nust stay away from
the permt-required confined space.

b. Advise the unauthorized persons that they nust exit
I medi ately if they have entered the permt-required confined
space.

c. Informthe authorized entrants and the entry supervisor if
unaut hori zed persons have entered the permt-required confined
space.

CH3.3.2.10 Performnon-entry rescues when necessary and feasible
after notifying energency rescue services.

CH3.3.2.11 Performno duties that mght interfere with the
attendant’s primary duty to nonitor and protect the authorized
entrants.

Under no circunstances shall an attendant enter a confined space
to attenpt a rescue unless a backup attendant is present and the
attendant has been trained as part of an enmergency rescue team

CH3.3.3 Entrants
Al'l personnel authorized to enter a confined space shall:

CH3.3.3.1 Know the hazards that may be faced during entry,
i ncluding informati on on the node, signs or synptons, and
consequences of the exposure.

CH3.3.3.2 Properly use equipnent as required by this program

CH3.3.3.3 Comunicate with the attendant as necessary to enable
the attendant to nonitor entrant status and to enable the
attendant to alert entrants of the need to evacuate the space as
required.

CH3.3.3.4 Alert the attendant whenever:
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a. The entrant recogni zes any warning sign or synptom of
exposure to a dangerous situation.

b. The entrant detects a prohibited condition.

CH3.3.3.5 Exit fromthe permt-required confined space as
qui ckly as possi bl e whenever:

a. An order to evacuate is given by the attendant or the entry
supervi sor.

b. The entrant recogni zes any warni ng sign or synptom of
exposure to a dangerous situation.

c. The entrant detects a prohibited condition.
d. An evacuation alarmis activated.
CH3. 4 Equi prent

The followng criteria shall be used in determ ning what
equi pnent is required for a specific confined space entry:

CH3.4.1 Testing and nonitoring equi prent shall be nade avail abl e
as required for atnospheric testing.

CH3.4.2 Portable ventilating equipnent shall be provided for
spaces w t hout permanent nechani cal ventilation, if required.

CH3. 4.3 Communi cations equi pnent shall be nade avail abl e as
required for comuni cation with authorized entrants and with
energency services if necessary.

CH3.4.4 Personal protective equi pnent shall be provided as
required to protect authorized entrants from exposure to hazards
present inside the space, including:

CH3.4.4.1 Hard hats are required for protection against falling
obj ects or overhead bunp hazards.

CH3.4.4.2 Inpervious personal protective clothing is required
for corrosive or irritating products or skin penetrating toxic
chem cal s.

CH3.4.4.3 Eye or face protective devices are required for eye or
face damagi ng exposures.

CH3.4.4.4 Respiratory protective devices are required for
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hazar dous at nospher es.

a. Al personnel who may be required to wear respirators while
wor ki ng in confined spaces shall have periodi c nedical

exam nations to determne their ability to wear respiratory
protective devi ces.

b. Self-contained breathing apparatus (SCBA) shall be used only
when the authorized entrants can enter the entry openings with
SCBA strapped on. Wen this cannot be acconplished or when the
free space opening is less than or equal to 18 inches in

di anmeter, airline supplied-air breathing apparatus shall be
avai | abl e.

c. Al breathing air shall, at |east, neet the Conpressed Gas
Associ ation specifications for Gade D.

CH3.4.5 Lighting equipnent shall be provided for safe operation
i nside the confined space and for egress.

CH3.4.6 Barriers and shields shall be provided as required to
prevent inadvertent entries into confined spaces while work is in
progress. All entrances to permt-required spaces shall be
posted with the foll ow ng sign:

DANGER - CONFI NED SPACE ENTER BY PERM T ONLY

CH3.4.7 Equi prent, such as | adders, needed for safe entry and
egress by authorized entrants shall be provided.

CH3.4.8 Rescue and energency equi pment shall be provided as
follows: To facilitate non-entry rescue, retrieval systens or
nmet hods shall be used whenever an authorized entrant enters a
permt-required confined space, unless the retrieval equi pnent
woul d i ncrease the overall risk of entry or would not contribute
to the rescue of the entrant. Retrieval systens shall neet the
foll owi ng requirenents

CH3.4.8.1 Each authorized entrant shall use a chest or full-body
harness, with a retrieval line attached at the center of the
entrant’s back near shoul der | evel or above the entrant’s head.
Wistlets may be used in lieu of the chest or full-body harness

i f the enpl oyer can denonstrate that the use of a chest or full-
body harness is infeasible or creates a greater hazard and that
the use of wistlets is the safest and nost effective

alternative

CH3.4.8.2 The other end of the retrieval line shall be attached
to a mechani cal device or fixed point outside the permt-required
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confined space in such a nmanner that rescue can begin as soon as
t he rescuer becones aware that rescue is necessary. A nechani cal
device shall be available to retrieve personnel fromverti cal
type permt-required confined spaces nore than 5 feet deep.

CH3.4.8.3 For top openings into permt-required confined spaces,
a mechani cal hoi st and supporting structure nust be set up at the
openi ng before the workers enter to begin work. At the

di scretion of the entry supervisor, the hoist/support nay al so be
necessary at non-permt confined space openi ngs when top opening

entries are bei ng nade.

CH3.4.8.4 A suitable safety harness and attaching |anyard with
doubl e action snaps (ANSI Al10.14) shall be worn by participants
in all permt-required confined space entries. Safety harnesses
wi |l be inspected before each use.

CH3.4.8.5 Wistlet harnesses shall be worn by authorized
personnel entering a permt-required confined space if the access
to the confined space is |l ess than 18 inches in unobstructed

di aneter. Exceptions nust be approved by the OVEHS and S&MVA.
(NOTE: Wistlets are designed to help renove people from
confined spaces by extending their arnms, but are not designed to
actually lift the person out of the space. This should be
acconpl i shed by a full-body harness.)

CH3.4.8.6 In all permt-required confined space entries,
National Institute of Cccupational Safety and Health (N OSH)
approved respiratory protective equi pnent shall be readily
avai l abl e at the point of entry as needed to support energency
rescue services. Al |ife support equipnent will be inspected
and checked prior to start of the entry.

CH3.4.9 Any other equipnment necessary for safe entry into, and
rescue from the permt-required space shall be provided prior to
entry into the space.
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CHAPTER 4

EMERGENCY RESCUE SERVI CES

CH4.1 Use of Onsite Emergency Rescue Services

In nost cases energency rescue services will be provided by the
Redst one Arsenal Fire Departnment and the MSFC onsite anbul ance
contractor. In the event a confined space rescue i s needed,
onsite personnel will call 911 to summopn energency rescue
services. Oganizations relying on these services for entry
rescues shal |

CH4.1.1 Informthe energency rescue service by calling 911 of
t he hazards they may confront when called on to performentry
rescues.

CH4.1.2 Provide the enmergency rescue service with access to al
permt-required confined spaces fromwhich rescue may be
necessary so that they can devel op appropriate rescue plans and
practice rescue operations.

CH4.1.3 Ensure that if an injured entrant is exposed to a
substance for which a MSDS or other simlar witten informtion
Is required to be kept at the worksite, that MSDS or witten

i nformati on shall be nmade available to the nedical facility
treating the exposed entrant.

CH4.2 Use of Enmergency Rescue Teans Wthin an Organi zation

Organi zati ons who desire to have their own energency rescue teans
shall develop a witten plan which

CH4.2.1 Ensures that each nenber of the rescue service is
provided with, and is trained to use properly, the personal
protective equi pnent and rescue equi pnent necessary for making
rescues frompermt-required confined spaces.

CH4. 2.2 Ensures that each nenber of the rescue service receives
training to performthe assigned rescue duties as well as the
training required of authorized entrants.

CH4.2.3 Provides for permt-required confined space rescue
drills at |east once every 12 nonths, by neans of sinmulated
rescue operations in which they renove dumm es, nmannequi ns, or
actual persons fromthe actual permt-required confined spaces or
fromrepresentative permt-required confined spaces.
Representative permt-required confined spaces shall, with
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respect to opening size, configuration, and accessibility,
sinmul ate the types of permt-required confined spaces from which
rescue is to be perforned.

CH4. 2.4 Ensures that each nenber of the rescue service receives
training in basic first aid and in cardiopul nonary resuscitation
(CPR). At |east one nenber of the rescue service holding current
certification in first aid and in CPR shall be avail abl e.

CH4.2.5 Ensures that if an injured entrant is exposed to a
substance for which a MSDS or other simlar witten informtion
Is required to be kept at the worksite, that MSDS or witten

i nformati on shall be nmade available to the nedical facility
treating the exposed entrant.

Those organi zati ons choosing to have their own rescue team shal
submt a copy of their rescue plan to OVEHS and S&VA for
approval .
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CHAPTER 5

OFFSI TE CONTRACTORS
CH5.1 Contracting O ganizati on Requirenents

When an organi zation arranges to have an offsite contractor
perform work involving confined space entry, the contracting
or gani zati on shall

CH5.1.1 Informthe offsite contractor that the workpl ace
contai ns confined spaces and entry is allowed only through
compliance with 29 CFR 1910. 146, “Perm t-Required Confi ned
Spaces,” and adherence to the MSFC Confined Space Entry Program

CH5.1.2 Apprise the offsite contractor of the elenents invol ved,
i ncluding the hazards identified and the host enployer's
experience with the space.

CH5.1.3 Apprise the offsite contractor of any precautions or
procedures MSFC has inplenented for the protection of enployees.

CH5.1.4 Verify offsite contractor enployees have received the
appropriate training.

CH5.1.5 Coordinate entry operations with the offsite contractor.
CH5.2 Ofsite Contractor Requirenents

Ofsite contractors who are retained to perform confined space
entry operations at MSFC shall:

CH5.2.1 Ontain information regardi ng confined space hazards from
t he contracting organi zation.

CH5. 2.2 Ensure enpl oyees have received the appropriate training
and provide witten verification to the contracting organization.

CH5.2.3 Coordinate entry operations with the contracting
or gani zati on.

CH5.2.4 Provide to MSFC OVEHS and S&VA a conpl et ed confined
space entry procedure or MSFC Form 4226 for approval prior to
commencenent of task.

CH5.2.5 Informthe contracting organi zati on of any hazards
confronted or created in confined spaces.

CH5.2.6 Provide all required equipnent to safely perform
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confined space entries such as retrieval devices, air ventilating
equi pment, |ighting equi pnent, personal protection equipnent, air
nmonitoring (O, LEL, toxics) instrumentation, respiratory
protection equi pnent, etc. Verify all equipnent is operable and
in a well-maintained condition. Verify all test equi pnent and

I nstrunmentation are accurate and properly calibrated.

CH5.2.7 Follow all applicable requirenents of this program and
ot her OSHA regul ati ons.
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