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IDENTIFYING CONFINED
SPACES

= PROOF OF THE NEED

» SOME DEFINITIONS

s THE PROCESS

s DOCUMENTING THE PROCESS

IDENTIFYING CONFINED
SPACES

= PROOF OF NEED

e Fatalities usually result from lack of
procedure.
= Unapproved lighting system results in fire
» Flammable gas leaked into space
= Failure to follow lockout procedure
= Equipment failure or malfunction

= NO test for toxic or oxygen deficient
atmosphere

= Entry was made for no known reason
» Failed to use safety harness and lifeline




Altruism

» Unselfish regard for others and the
behavior may be harmful to the
person exhibiting altruism.

= Studies have indicated that we may
be programmed biologically to help
others in an altruistic manner.

m Safety professionals must remind
would be rescuers to beware of the

risk associated with a rescue.

Altruism

» It is important to point out the
dangers that may surround a
confined space rescue. If you
attempt a rescue without appropriate
precautions you may die and others
who may be involved may die.

= Remind your audience of the
importance of not being misled by
their altruistic feelings.




Confined Space Fatalities

» From Safteng.net
n (2014= 49)
» (2013= 85)
s (2012= 54)
(2011 = 62)
(2010 = 112)
(2009 = 73)
(2008 =137)

WORKED KILLED IN STEEL MILL FURNANCE: A steclnill wotker

was accidentally locked in a 25 e furnace.and tried:toiclaw
his way out before he died, Lima:giolice sald. Sections ofinsiilation
around the door of the machjtie ‘at ‘the S plant had been

ripped away, SENSSSNISNNE 43, had been in the farnacé about;
hours before fellow employees found his body Sunday, Shawsre
Twp. police said. yee body Sunday, Shawnee

NVMan suffocates in corn bin

An Auglaize County man died Friday
after he apparently fell into a corn bin
at Auglaize Farmers in Uniopolis and

— ¢ > 3 aV¥mh as = = - N OIrrnNna

} 6’2, of Cridersville was pro-

nounced dead at the scene by the Aug-
laize County coroner. The Auglaize
County sheriff’s office said
body was found about 2:45 p:m.




ONE KILLED, ONE HURT AT LANDFILL: Robert 25,
of Dellroy was killed Monday when he fell from a ladder into a 35-
foot shaft at a landfill near the Stark County-Carroll County line. A
co-worker, Thomas , 26, climbed down the ladder but lost
consciousness at the base of the shaft, Stark County Sheriff W.
Bruce Umpleby said. It is unknown what overcame , the
sheriff said. ) of Malvern was in critical condition Tuesday at
AU ar H al.

" FUMES FATAL FORIRESCUER: Thomas

; Fu |, 26, of Malvern, died Thursday from in-
- juries he received while trying to rescue a co-
. worker from a Sandy Twp. landfill well near
: Akron. Robert 25, of Dellroy,
: died Monday when he fell about 30 feet into 4
i to 5 feet of water at the base of a well shaft.
: had gone down to rescue
* when he was overcome by fumes and gases
- and had to be pulled up by other workers.

T Solvent kills worker
Sewer-line work A 19-year-old Springfield man

fatal for 2 men who died Friday in an indus-

TWINSBURG — Two men suffo ng'%il a;:mden: S et of
cated Friday while they were Ler he wen mto avat o
working on a sewer line at a Sum- degreasing chemicals to
mit County housing development. ~ retrieve a clipboard he’d

The men were working for an dropped, a co-worker said.
engineering survey company that  Dead is ASNSNSSN The ac-

was a subcontractor on the sewer ; M
line at a new housing development cident occurred at

between Akron and Cleveland, Industries in Springfield. The

Twinsburg Fire Chief Richard Ra-  vat contained trichloroethyl-

cine said. ene, a cleaning solvent that
One man entered the manhole  can cause unconsciousness

but could not escape after he be- g : . )
gan to feel faint. The second man a:nad death in high Coz}centra
apparently tried to save him. . tions. A co-worker said

Racine said the victims were 26 dr_bpped a clipboard of papers
and 53 years old. ingo the vat and climbed into

the vat to retrieve it.




Incident- 2/4/10- Minnesota

m After nearly 8 hours emergency workers rescued
an elevator manager who was trapped inside a
corn silo. At about 7:30 PM the manager was
rescued from the 50 foot deep silo he fell into at
11:20 AM. When a truck was being loaded he
went into the silo to loosen a clog-the corn
shifted below him pinning him against the wall
chest deep. Rescue workers built a plywood box
around him and scooped the corn out. After
nearly 8 hours he was lowered to the ground with
a SCBA on his back placed there by rescue
workers. He survived the ordeal.

Incident- 2/9/10- Wisconsin

A man was freed from a grain bin after
being trapped for 4 hours with no
apparent injuries. Rescue workers used
saws to cut through the sides of the metal
grain bin to unload grain so they could
reach the victim. They had to use front
end loaders to move the grain that poured
out. Grain bin entrapment can be deadly.
According to Texas A&M university
extension, more than 200 farmers in the
US alone have died in grain bin suffocation
incidents over the past three decades.




Incident-2/9/10

m Construction worker dies inside
unused sewer line attempting to pull
out a valve. Likely he was exposed
to hydrogen sulfide but not
determined yet. Investigation to
determine if procedures for entry
were followed. Managers indicated
that procedures for confined spaces
should have been followed.

Incident-12/31/09-Africa

Four employees lost their lives in a
steel mill oven. Initial information
indicates that there may have been
nitrogen gas at a high level in the
oven. The oven had been idle for a
week to allow maintenance work to
be performed.




Incident- 1/7/10-Southeast Asia

» Four workers die cleaning sewer.
Preliminary information indicated high
water levels and the workers had no
safety equipment other than a flashlight.
An official indicated that equipment was
available but evidently was not used. This
type of work is generally not performed by
regular employees and the workers may
have not received significant safety
training. Rain at the time caused higher
than expected water levels.

Incidents— 2/2010

Five more deaths and three near
death in US and Philippines—Working
inside underground storage tanks
putting coatings on tanks—unclear
how much confined space entry
procedure in place at this time.
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November 2014 Incident

= Long time employee died from grain
engulfment in a grain storage bin-
victim had been trained and was
using appropriate equipment and
following company confined space
entry procedures.

s This event occurred in Minnesota

February 2014 Incident

= Grain bin was being unloaded-victim
had been in and out of bin but was
thought to have left the scene-when
it was determined that he had not
left the scene, after 6.5 hours of
emptying the bin the victim was
located inside the bin-coroner
pronounced him dead at the scene.




April 2012 Incident

» Five workers installing piping in shaft
valve in a glass making plant in
Northwest China suffocated.
Investigation was continuing.

January 2012 Incident

s Worker cleaning a boiler in a
chemical factory died from inhaling a
poisionous gas-his son and an
engineer suffer same fate as they
attempted a rescue-fire service
eventually removed the victims.

12



IDENTIFYING CONFINED
SPACES

s DEFINITIONS:

» A confined space is an area that:
= has limited or restricted means of entry or

exit-and

= is large enough for a worker to enter and
perform an assigned task-and

= IS not designed for continuous employee

occupancy.

Any open top tank or pit more than four
(4) feet deep that meets the above
conditions is also considered a confined

space.

IDENTIFYING CONFINED
SPACES

STORAGE TANKS n
DEGREASERS n
PITS n

VENTILATION -
DUCTS .

MACHINERY PITS
VESSELS
MANHOLES

BOILERS
FURNACES
VATS
SEWERS
TUNNELS
SILOS

OPEN SURFACE
TANKS

13



IDENTIFYING CONFINED
SPACES

» CAUTION: There may be spaces
that a worker cannot completely
enter but may as a result of the work
task requirements introduce an
atmospheric hazard. Even though
the space does not strictly meet the
confined space requirements, some
confined space procedures may need
to be used.

IDENTIFYING CONFINED
SPACES

» Entry into a confined space occurs
when any part of the entrants body
enters the opening into the space.

» What has previously been stored in a
confined space must be considered.

» What is being taken into a confined
space must be considered also.

14



IDENTIFYING CONFINED
SPACES

» Classifying confined spaces:

« All confined spaces must be evaluated
and classified as :
= non-permit confined space
= permit-required confined space

People are then informed by posted signs
at each space and a confined space log
should be maintained and updated as
conditions warrant.

IDENTIFYING CONFINED
SPACES

= Non-permit confined space:

» A confined space that does not contain
or have the potential to contain any
hazard capable of causing death or
serious physical harm. Examples would
be areas with natural or permanent
ventilation that will not allow
accumulations of hazardous
atmospheres. If there is a change in
configuration the area must be re-
evaluated.

15



IDENTIFYING CONFINED
SPACES

» Permit-required confined space
contains or has potential to contain
one or more of:

e Atmosphere hazard
e Engulfment hazard
e Configuration hazard

e Any other recognized serious safety or
health hazard

IDENTIFYING CONFINED
SPACES

» Hazardous atmosphere may expose
employee to serious risk of death,
incapacitation, impairment, injury or
acute illness.

» Hazardous atmosphere:

e Oxygen concentration is below 19.5% or
above 23.5%

e Flammable gas, vapor or mist exceeds
109% of its lower flammable limit(LFL)

16



IDENTIFYING CONFINED
SPACES

» Airborne dust concentration meeting
or exceeding the LFL.

» Atmospheric concentration of a
substance whose TLV exceeds
acceptable standards.

» Any other atmospheric hazard that
could impair an employees ability to
escape or be IDLH.

IDENTIFYING CONFINED
SPACES

» Engulfment hazard:

e Surrounding and capture of a person by
a liquid or finely divided flowable solid
substance such as grain, salt, sand or
plastic pellets. The substance can either
plug the respiratory system or constrict
breathing by exerting pressure on the
outside of the body. Trenching cave-ins
could fall into this category as well as
bridged materials in a silo for example.

17



IDENTIFYING CONFINED
SPACES

» Configuration hazards:

e An internal configuration that could trap
and or asphyxiate an employee.
Examples could be inwardly converging
walls or a chute that tapers to a smaller
cross section. Mixing tanks, grain
processing tanks, sand chutes and duct
work could fall into this category.

IDENTIFYING CONFINED
SPACES

s Other Hazards:

e A hazard capable of causing death or
serious physical harm. Examples could
be high pressure gas lines, steam lines,
footing problems, temperature
extremes, electrical concerns, minimum
work room and mechanical problems.




IDENTIFYING CONFINED
SPACES

= The process:

e Procure a confined space hazard
analysis form

e Analyze maps and drawings of your
facilities-you will need at least three
maps and drawings-one of the main
floor, one of the underground
environment and one of the roof.
Additional floors, mezzanines, vaults
and penthouses must be looked at as
well. Don’t forget the area around the
perimeter of your facility.

IDENTIFYING CONFINED
SPACES

» Document the process :

e Complete a Confined Space Hazard
Analysis Form for each suspected space.

» All spaces that are considered confined
spaces are then transferred to the
confined space log.

e Create a separate log for permit and
non-permit confined spaces.

» Have the spaces marked with an
appropriate sign.

19



IDENTIFYING CONFINED
SPACES

» The process (continued):

 When looking at the maps and drawings
be looking for manholes, pits, tanks,
storm drains, furnaces, bins, hoppers,

vaults, vessels, silos and ducts.

e Make an all important walk through
looking at potential sites identified in
the preliminary evaluation as well as
sites observed during the walk through.

I ‘CONFINED SPACE HAZARD ANALYSIS FORM I

Descript:on of Space.
Date, Column #. Machine #

1s the area a confined space? (Must meet all three conditions.)
1. Has a limited or restricted means of entry
2. Is large enough for a worker to enter and perform assigned task.

3. Is not designed for continuous employee occupancy.

The area being reviewed is a confined space because it meets all the conditions above and also:

s an open top tank or pit more that 4 ft. deep.

The area is a permit required confined space because it contains one or more of the following hazards:
(A non-permit required confined space could never contain one of thesc hazards.)

4. Other Serious Hazards
1. Atmospheric Hazard

__ Migh pressure stem lines
___ Oxygen concentration coneern

Natural gas lines
__ Flammable substance concern

Dust concentration concern
Toxic substance concern

__ Chemiealhazardous material lines
__ Mechanieal concerns

__ Other serious concerns

Describe

__ Pressure/Vacuum concern
___ Other atmospherie concern

Deseribe, 5. Additional Concerns

2. Engulfment Hazard — nsecure footing
____ WeuSlippery conditions
Engulfment by liguids Electrical concerns

guifment by flowable solid Chemical/hazardous material residue
_ Other engulfment eancern . Minimum work room
Descr Poor Lighting

Excessive noise

3. Configuration Hazard ‘Weather conditions
____Floors slope downward and/or taper Asbestos
Walls converge inward — Organic materials

_ Falling objects
Sharp surfacesobjects
Poor Ventilation

Obstructions and/or difficult to exit
Other configuration concerns
Describe

Comments:

Vol

T ——— peerre

20



Hazard Analvsis Form

a being reviewed is a confined space because & meets the conditions ahove and:

is = permit-required confined space beczuse it contains or Las e porental to contzin:

ns: For cach kavard or potestial hazard identiffed, mark the appropriate

and Descriprion of Space _ Drate
1 BuyiColumn Name
(Person completing farm)
ns: Determing if the area is a confined space. Mark all hoxes that apply.
fa being reviewed ie a confined space because o 11 has limited or restricted mezas of enity of exit O is nor desfzned for continuous employee
(=l must apply} O s larpe enough for a worker to enter and perform the ask assipned  occopancy

I is an open-top taok or pit more than 4 feet deep

ns: if the arer is a confined space, determine if it is permit-required. Marlk all boxes thatapply.

O an zmospheric hazard  Ca configeraiion hazard
C anengulfment bazerd O a recegnived serious safewy or health hazard

hoxes and describe the conditions where indicated.

Source: .

[ loxyeen concentration below 19.5% or sbove 23.5%

[1 flanmimable substances at or 2bove 10% L¥L

[ dus concentmation #f or sbovs s LEL

[ 11oxic substance exposure in excess of permissible limits
[ other atmospheric conditions thet may be IDLH
Describe;

jirols: O Ventilate spece O Remove Source [ Lockout
O tnher

divionzl Comments:

Enrulfment Tlazard
Sanirce:

[ eagulfment by liquid

[ cnpulfinent by flowable solid substances

[ other engulfment hezard
Desceibe: s
nuals: O lockout O Bianking O Cap O Separete & Misalizn
O Other

divions| Comments:

Jannospheric Hazard 3.

Caonfiguration Hazerd
Source:

[ fleors slope dovenward, anior taper to smali cross-section
inveardly converging walls
[ ather configuration hazard
Describe:
Conrrols: O ‘Temporery platforn O Fall Haard Equipment
T Other

Addirional Comments:

ither Serious Hazards
Sgurce;

[high pressure steam lines

[ nawural as fines

[ chemiicalbazardous materizl Haes
O inechanical hazards

[Jather seriaus hazards

Thescribe: e

Conirols: O Lockout O Blanking [ Cap O Sepesate & Miselign
B Other ___ iy

Additional Commence: _

us:

- T e o s
ecure footing L minimum room to work T poor lighring  [excessive noise [l excessive heat areold [ alsmuctions T asbestos [ orzanic mareriats
ctrive] hezards '~ amitne), insects, exc [ wetislippery cenditions Tlother {deserihe)

Afmospheric Requirements

additional toxic substances that require testing and
complete the blank lines as indicated. Il aay additional
information regarding atmospheric tesdng is needed,
record it in the space provided.

fons: Complete the blank Yoes s indicated. Also [ist any Directions: Ident]

Special Procedores
¥ 20y equipmeat, tostructions ar procedures that
may be needed (0 ensure a safe entry operstion. Mark all

boxes that apply and camplete the blark lines 25 indicated.

(identifis subsrance and equipment}

dic moniroring reguired  Followine interruption of work or i€ new havard

Acccptable Equinment Needed
[or: Eauipment to Use: -y Conditions
C 4-Gas Manitor 19594 _ ventilation eysipment Describe: Comtimugus Forced Air
i 4-Gas Monitor less then 10 % i respiratory equipment Describe;
Aceeptable T Tighting equipnent Describe: GECl or low voliage
for: Equipment to Use Entry Conditions
O ool <cribe; 2- A
o nies Mamitor less than 20 ppm shmministiongbipment: iiEscbe Ziav i
= 4-Gzs Monitor Jess than 10 ppm [ persomal protecrive equipment O Coveralls O Glasses O Gloves
O Boms O Other
]
[ barviers and guarding Describe: 4
| - o :
& i Jfire extinguishing equip Describe:
& [ other Deseribe:
linucus monitoring required See Above

Rescue Procedures and Equipment

Refer to Security Rescue Planning workshest

is finroduced

nul testing informatian;

Contfined Space Classification

I Non-Permit Required O Permit Required [T Alrernate Procedure

21
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IMPREGNATION TANK
| -
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STORM DRAIN

WATER METER PIT
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OPEN WATER METER PIT
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IMPREGNATION RINSE TANK
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E CONFINED SPACES LOG

PLANT DATE

ADDRESS NAME -

CITY & STATE TITLE SAFETY__SIGNATURE
# [DEPT LOCATION & DESCRIPTION OF SPACE [ID # BAY PERMIT

COLUMN |REQUIRED|COMMENTS:
e

B

(

PERMIT REQUIRED
CONFINED SPACE
DO NOT ENTER

29



10/2/91 - 10/4/91

[% 3
and its successors
Certified Mail No.
Return Receipt Requested
Attention: Presicent

L i ® of naar ihe location of (8) ciied below. The
THE LAW REQUIRES that a copy of th Chation be posted immedislely in  prominert place o or N mmmm.m

Chation must remain posted unii the violaions ced beiow have been abaied, of for 3 working days (eaciuding weekends and

upational Safety and Heath Act of 1970, The penalty(ies) isted below are basad on thess violations. You must

dates isied beiow the panalies proposed, unisss within 15 working days {excluding weekends

the dates iisted beiow and pay the panalties P e

o wnich outines your pghis and texponaiiities and shouk! be 19ad in Conkuncon with this form ) You ars furher

i Dicector Intend 1o contest the Ciation of proposed penaliies wihin 15 working days after receipt,

that unless you inform the Ares in wning it you nerd ihe Chat e e
o o 3gency. tssuance o ihis Cilation doss nat consitule a fnding inat & violation of the AGt has occurred uniess there i & faure 1o contaet 34 pr

Roview Commisaion.

3] ffom yout receipt of this Citation and penalty you mail & nolice of coniest to the U'S. Depanment of
above. (See the enciosed h ouli

i Citation and the proposed
$or I 1w At o, i coniesied, unless the Cilation s afivmed by the

12. ttom Number 15 Duse by Wtich

13. Siendard, Regulation or 4. Description
Section of the Act Vilaied

12/03/91

gnized hazards that were causing or likely to cause
death or serious physical hare to eaployees in that esployees were
wxposed to:

outside of the confined space. Employees working in department # 11!
in the mers pits were not provided information and training on the hazard:
assoClated with coanfined space. (2) Ewployees did not maintain constant
visual or radie contact with a standby person. (3) Menitoring for axygen
deficiencies and air contaminants before every entry into the confined sp.
and ongoing monitoring while 1n the confined space was not conducted. (4
The stand-by person was not equipped with a self contained breathing
apparatus and rescue ®quipment that would ensure the safe rescue of
=aployees in the canfined space.

THE ULTIMATE
GONFINED SPAGE

30



INITIAL DETERMINATION FLOWCHART FOR §1910.146

If you have an.... I ENCLOSED SPACE I

1

Can it be bodily entered by an individual? e No > then it is not & confined
space

Does it have a -limited or restricted
means of entry and egress? No > then it is not & confined space

Is the space unusuitable (i.e., not designed)
employes occupancy?

for continuous. then fined space
No> it is not & conl

Thenitisa..... CONFINED SPACE

Does it contain or have the potential to
contain & hazardous atmosphera?

Does it cantain a material that has the
potential for engulfing an entrant?

Does ft have an internal configuration which
could trap or axphyxiate an entrant
due to inwardly converging walls or
dewnward sloping floor tapering into
= smaller cross-section?

Does it contain any other recognized serious
safety orhi
ety \saith hazard? No > then it is not a permit-required

confined space

Thenitis a..... l PERMIT-REQUIRED CONFINED SPACE'

HOW TO RECOGNIZE A CONFINED SPACE

1t is critical to identify all confined spaces. Some of the factors that may
have a bearing on whether a space to be entered is or is likely to become a
“confined space” are presented here:

Construction—How many sides of the workplace are enclosed? What is
the number, size, and location of apenings, doors, vents, etc. Note that a
confined space is not related to size.

It is important to look at the means of exit, the stairs, ladders, rungs, etc.
Check the possible blockage of exits.

Location—Is the space above or below normal floor level? Because
airborne contaminants are lighter or heavier than air, can they accumulate
in the space? Consider nearby operations as a source of contaminants.

BLUE SKY” OVERHEAD

Contents—What is the nature of the materials stored or contained in the
space? Do they give off flammable or toxic gases. fumes, dusts, vapours,
fibres, mists, smoke or radiation? Is lack of oxygen possible (caused, for
example, by rusting, biological activity, etc.)? Is there too much oxygen?

Work Activity—What is the nature of the work to be carried out in the
space? s it likely to deplete oxygen in the air? Consider also the other
environmental disturbances that it will generate—heat. noise, toxic and/or




