Suffolk County Fire Academy

Confined Space

Rescue Techni

Session Overview

= Confined Space Examples

= Confined Space Hazards

= Air Monitoring & Ventilation

= Hazard Control

= Communications

= Psychological Effects of Confined Space
= Assessment

= Case Studies.

Session Objectives

* Define a permitted and non-permitted
confined space and give examples

= Identify the hazards associated with
confined spaces

= Explain methods to control hazards at
confined space incidents

= Understand the psychological effects
of confined space.
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A Confined Space Is:

= Large Enough To Bodily Enter And Work

= Limited Or Restricted Means Of Entry/Exit
= Not Designed For Continuous Occupancy
= Permit Required

+ Hazardous atmosphere

- Engulfment hazard

- Inward converging walls or floors

+ Any other serious safety or health hazards.
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RESCUE SERVICE
PERSONNEL SHOULD
TREAT EVERY CONFINED
SPACE AS A PERMIT
REQUIRED
CONFINED SPACE IE IT
CANNOISBEDETERMINED
OHERWISE

CONFINED SPACE

[

el L

Hazardous
Atmosphere

RESPONSIBLE FOR 80%
OF ALL CONFINED SPACE
DENT RS
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What Is...

- LEL?
Lower Explosive Limit
- PEL?
Permissible Exposure Limit

= IDLH?

Immediately Dangerous To Life and
Health.

Hazardous
Atmosphere

= Oxygen - €<19.5% or >23.5%

- Flammable Gas Vapor or Mist >10%
Of The LEL

= Toxicity Greater Than PEL

= Airborne Combustible Dust At A
Concentration That Meets The LEL.

<2y

Hazardous
Atmosphere

= Atmospheric Concentration Of Any
Toxin That Could Exceed The
Permissible Dose

= Any Other IDLH Condition.

18
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Sequence of Testing
= FIRST - Oxygen Level
= SECOND - Flammability

= THIRD - Toxins.

(Heavier Than Air) l

General Limits

- Oxygen

* MIN 19.5% - MAX 23.5%
= Flammability

* 10% OF THE LEL
= Toxins

+ CO - 35 PPM

« H,S - 10 PPM.

21
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1 PPMis ......

- 1 ounce of sand in

31.25 tons of cement

= 1 inch in 16 miles
= 1 gram needle in 1

ton haystack

= 1 minute in 1.9 years
= 1 ounce of dye in

7,530 gallon of water

= 1 square inch in 1.6

- Smell Of Rotten Eggs

acres of land

1 pound in 500 tons

- 1 penny in $ 10,000
= 1 ounce of salt in

62,000 Ibs. of sugar

- 116 of an inch in a

= 1 drop in 521 gallons
= 1 word in a 2000

page novel

= 1 day in 2739 years.

Hydrogen Sulfide
(H2S )

- Is Detected At Low Levels

- Rapidly Desensitizes Olfactory Nerves
& Leads To False Sense Of Security

= High Concentrations Of H,S, You May
Collapse With Little Or No Warning.

10

50-100

24

Effects of Hydrogen

Sulfide Exposure
PPM Effects and Symptoms Time

Permissible Exposure Limit

0-300
0-700

Unconsciousness, Death

Mild Eye & Resp. Irritation
Marked Eye & Resp. Irritation

Unconsciousness, Death

8 hrs.
1hr.
1 hr.
Y2 hr.

Minutes

RTB-CST Course - Session 3




Suffolk County Fire Academy

Carbon Monoxide

= Odorless
= Colorless
= Tasteless

= Can Collapse With Little Or No
Warning.

Carbon Monoxide

= Synonyms
* Flue gas, Exhaust gas

= Health Hazards
» Highly toxic, Maybe fatal if inhaled

- Flammable Limits
+ Lower 12%
+ Upper 75 %

= Vapor Density
- .097.

Effects of Carbon
Monoxide Exposure

Effects and Symptoms Time

Permissible Exposure Limit 8 hrs.
Slight Headache, Discomfort 3 hrs.
Slight Headache, Discomfort 2 hrs.
Slight Headache, Discomfort 1 % hrs.
1000-2000 Confusion, Headache, Nausea 1 hr.
1000-2000 Tendency To Stagger 1hr.
1000-2000 Heart Palpitations % hr.
2000-2500 Unconsciousness 20 minutes
Fatal Minutes
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Other Recognized
Hazards

= Electrical

= Mechanical

= Elevation Differences
- Hazardous Materials

Electrical Ha

y)

Mechanical Hazards
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Elevation Differences

] o

33
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Temperature Extremes

VENTILATION

Characteristics of Monitoring
Instruments

= Portability

= Able To Provide Reliable, Useful
Results

= Sensitive And Selective
= Intrinsically Safe.
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Types of Monitoring
Equipment

= Direct Reading Instruments
 Diffusion head assembly type
» Electro-chemical sensor type

= Colorimetric Detector Tubes.
L E .
HHoae o b 20 icium )
T o AeEBEETE IS IRTERIN
e N (e

-~ R P

How About This One?

N

=~ AN
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Sequence of Testing

= FIRST - Oxygen Level
= SECOND - Flammability

= THIRD - Toxins.

Levels of Testing

- General Area
- Top

= Middle

- Bottom

= Isolated Areas
» Pipe or Tunnel.

NEVER TRUST
YOUR SENSES TO
DETERMINE IF
THE AIRIN A
CONFINED SPACE

3 SAFE!
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Ventilation Equipment

- Some Characteristics &
Features:
 Lightweight & portable
* Provide minimum 600 cu. ft. / min
» Have flexible hose connections
* Intrinsically safe

= Should Have An Audible Alarm
To Automatically Sound If There

Ventilation Equipment

= Smoke Ejector
- Commercial (Blowers)
= Fixed Site Systems.

Types of Ventilation

- Positive Pressure

- Exhaust Site Pick-up

= Ventilation Issues
* Short circuiting [+
* Recirculating e,
+ Chimney Effect.

45
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Positive Pressure
(Supply) Ventilation

I Exhaust Air

Ventilation Issues

Short Recirculating
Circuiting Exhaust

RTB-CST Course - Session 3
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[ Remote Air
— Sampling Line

Pockets

Incomplete Complete

Atmosphere May Be
Heavier Than Air

RTB-CST Course - Session 3
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Venting A Long Space

Blowing Air In And
Exhausting

Venting Near Bottom

RTB-CST Course - Session 3

18



Suffolk County Fire Academy

A Space Under Positive
Pressure Will Eventually
Expel The Contaminants

Through Any Openings In
The Space.

=

haniitCaniBe Exhausted:

55

HAZARD CONTROL
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OSHA Isolation
Procedure

1) Prepare For Shutdown
2) Shut Down The Equipment
3) Isolate The Equipment

4) Apply Lock-out, Tag-out and/or
Bleed/Block Devices

5) Control Stored Energy
6) Verify Isolation Of The Space.

Purpose of Regulation

To Prevent Accidents Due To
Accidental / Equipment
Start-up Or Unexpected

Release Of Stored Energy
During Maintenance Or
Service.

Stored Energy
Includes

= Electrical Power
= Compressed Air
- Hydraulic Power
= Steam

= Movement Of Liquids Through
Pipes.

60
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Regulation Requirements

Lockout / Tagout Laws Require
Employers Establish A Written
Program

All Employees Must Be Trained &
Know What Lockout / Tagout
Signifies.

Methods of Isolation

= Lock-Out, Tag-Out

= Bleed and Block

= Disconnect

= Blind and Blank

= FD Personnel / Guard.

Space Isolation
B

RTB-CST Course - Session 3

21



Suffolk County Fire Academy

Lock-Out / Tag-Out
Devices

Lockout / Tagout
Devices

[¢]

DO
NOT
OPERATE

EQUIPMENT
LOCKED OUT

#5ee Other Sidee

Lockout Hasp Valve Cover Lockout Tag

65

Lockout / Tagout
Devices
= Tags Should Be Standardized In

Color, Shape, Size, Print And
Format.

= OSHA Standards Require That The

=(S———

66
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Bleed / Block

Valves Closed, Secured

and Tagged
Line Blind A

<
i <« Drain Cap (Removed)

it ]
oo 1| —-—
u

=

Flanged Dutchman
(Removed)

t Blank With Blind Flanges

"=~ Atiach hose to crain pipe nipple
when cap is removed, and run
free end into centainer on floor
or run 1o a safe area, as appropriate.

Flange 1
¥ Container

PROCESS
VESSEL
OR

67

Preparation For Shutdown

= Know The Types And Amount Of Energy That
Powers The Equipment

Know Their Hazards
Know How The Energy Can Be Controlled

Equipment Shutdown

Shut The Equipment Down By Using Operating
Controls

Follow Whatever Procedure Is R

LW ™
N & &

68

Application Of Lockout / Tagout
Device

Tag or Lock All Energy Devices

Only Standardized Devices Supplied By Your
Employer Should Be Used

Use A Lockout Device If Your Lock Cannot Be
Placed Directly On The Energy Control

Every Employee Must Attach His Personal Tag

More Than One Emrlclay%e ‘t’:lan Lockout A Single
ple Device

Source With A Mult
For Blg Jobs A Lockout Box Can Be Used

Attach Tag To Same Spot As Locks Or As Close
As Posslble

RTB-CST Course - Session 3
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Control of Stored Energy

Hllspect To Be Sure Parts Have Stopped
ng

Install Ground Wires

Release Trapped Pressure

Release Trapped Tension

Block Or Brace Parts That Could Fall

Block Parts In Pneumatic And Hydraulic
Systems That Could Move Due To Loss Of

Control of Stored
Energy (Cont.)

Bleed lines and leave vents open

Close valves to prevent the flow of hazardous
materials

Use blank flanges in pipes where no valves are
located to isolate product

Dissipate extreme cold or heat unless wearing
protective clothing (< 39, > 113)
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Special Situations

= Outside Contractor And The On-site Employer
Must Exchange Lockout / Tagout Information

= Alert To New Types Of Lockout / Tagout
Devices

= If Servicing Lasts More Than 1 Work Shift,
Lockout / Tagout Must Not Be /nferrupted

- Employees Leaving Work Do Not Remove Their
Locks Until The Ones Arriving Are Ready To
Lockout

= The Lock Is Never Cut Unless A Supervisor Is
Present And Worker Who Applied Lock Is Not
There To Remove It.

Removing
Lockout / Tagout

Remove All Tools From Area

Be Sure System Is Fully Assembled

Conduct Head Count

Notify Everyone That Lockout / Tagout

Removed

Except In Emergency, Only Person To

Remove Device Is Person Who Installed It

Eup:rvisor Always Removes His / Her Lock
ast.

Equipment Isolation

- Be Sure To Isolate All Energy
Sources

= Never Pull Energy Switch While It
Is Under Load

« Never Remove A Fuse Instead Of
Disconnecting.

75
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Locked Out?

RTB-CST Course - Session 3
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Methods of
Communications

= Electronic
« Manual
» Verbal.

RTB-CST Course - Session 3
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Manual Tag
Line Signals

- Ok -1 Tug

- Advance - 2 Tugs
— Take-up — 3 Tugs
— Help - 4 Tugs

Hand Signals

Hand Signals

RTB-CST Course - Session 3 28
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Hand Signals
0

Verbay™ . s unications

a out of
_ there!”

HOLOGICA

OF CONFINED SPACES

=(S———

87
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Anxiety

- Distress or An Uneasiness of The Mind

= A Reaction When You Feel Danger
From:
* A Person
+ An Object
+ A Situation

Phobias

= Persistent Fear of A Situation Or
Object In Which The Level of Fear Is
Not In Proportion To Its Actual
Seriousness.

Panic

A Sudden Terror

= An Unreasoning, Infectious and
Uncontrollable Fear.

RTB-CST Course - Session 3
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Causes of Fear In
Confined Spaces

= Biological

* Physical condition

* Ingested chemicals
= Psychological

» Subconsclous forces

* Personality disorders / pathological
or abnormal behaviors.

ASSESSMENT

Assessment of Confined
Space Incidents

- Recognize Situation For What It
Actually Is

+ Initial dispatch may not convey the
whole story (i.e. A/M Injuries From A Fall)

= Avoid Tunnel Vision
+ Beware of hidden hazards

93
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Assessment of Confined
Space Incidents

and Evaluate
= Use Head, Not Heart
- Do Not Become A Victim.

Actions To Take Prior To

Rescue Team Arrival

= Secure Incident Scene

+ Would-be rescuers

+ General area hazard mitigation
= Gather Information

* Entry permit

+ Site foreman

+ Bystanders

* Altenas

Actions To Take Prior To
Rescue Team Arrival

= Set-up Perimeter

= Monitor Atmosphere (Full PPE)

= Ventilation (Based on monitoring)

= Begin Required Pre-entry
Procedures

- Determine Rescue vs. Recovery.

RTB-CST Course - Session 3

32



Suffolk County Fire Academy

CASE STUDIES

Case Histories of Confined
Space Incidents

eLowered Down On
Looped Chain

*17° Down Worker
Fell

+02 Deficiency

RTB-CST Course - Session 3
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Two Called Hl-Equipped for a Dangerous Job

ATER WELL FESGi — Offcials Say Well Cleaners
| Had hnadequate Sufeguards

100

45 Doparrm of Laer

EanniENCTS vl

* Welder Grinding
Inside Pipe

* Workers Added
02 For Ventilation

* Fire / Explosion

(BT Rers:

ACCIDENT SUMMARY

* Sandblasting
Tank

Supplied Air
Line Connected
To Nitrogen

Supply
* Dled Of

102
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Exhaust fumes blamed
in deaths of firefighters

By DAVE RHODES Ide fumes, according to police. eight-horsépowef: pumy insida off:
Stalt Writsr All were members 3¢ the Huston- cials sald. i
McCONNELLSBURG, FPa. .1own Area Volunleer Fire Co. They were the (izst” frefightérs;

fovied iy e ol fr 1 0] rulng o e caus o K 11 e L oo o,

the firefighters’ deaths was dis- e ¥ .
x;y 1 deall;:‘s“ Dfnz:ﬂ'!: ﬂ%gghﬁs: closed ina joint ‘statemend issued lhrﬂ‘:e hgﬁ:ltsmaﬂlt ek Wgs;
1o were uslig the p POl by slate poiice and Fulton County m Oug | L comd

to clean a well near Hustonlown, " ) unity. An estimated 150010000
according o Petinsylvania- State; U0T0er Dr. Russell McLucas people attended h inemotiaksatblcs,|
Police. T er b The aecident oceurred when fire for. the Uhree “vietlgy at s Fottes,

James F. Chesnut Jr., 20;of Hus company members aliempted to  Road High Schools. T

lontown and Thomas Lee Lane, 3, tlean & hand-dug well next to the A processlondef 177~ bmiergency

of McConnellsburg, died from car- porch al Lhe Nellle Erown residence vehicleg from . 118~ publick:

bon - monoxide  polsonlng, pelice’ on Pa. 4004 two miles southwes! of agencles It Pennsyv

said. Voo * 0 C Hustontown in Taylor Township,  land, Wesl -Virginia. and.
Richard Lee Hershey, 40, of fus-  Nove of the vietims were wear- wound 41 niiled along Pa,

lontown, drowned in the well after, ing breathing apprralus when they the M uslqm&ﬁ‘ fir¢horise

belng overcome h‘y carbon monox-| entered the well after runming the schoal. ; * T

i
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Tests say
gas likely

— was killer

\ Pa. blood tests show
carbon monoxide traces

FAGERSTOWN. WD Viaanesday. Wiy 21930

; Gas fumes
kill three
|firefighters

18 others injured
during well rescuo
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Do-It-Yourself Dangerous

By Phil Mintz
smar wiTER

Working on  septic system is not a job for ama-
teurs, but an increasing number of people, many
pinched by the recession-and anxious to avoid the

vk, are trying do-ilyourself fixcs,

cesspool cleancrs said yesterday.

“R lot of homeowners are trying to fix probloms
themselves,” said Ronald Monteleone, co-owner

:

Crorhom o the Py cssapenl. 1 th gt
they figured it was okay to go down in a confin
space and they fotind themselves in trouble.”

It remained unclear yesterday what sorl.of sump
pump problom Gagparo Comr i bia sons, Anthony
a , wera tryin their Dix Hills

nd Thomas, o i
Rome o Buday, Suae. Hommbdds Suaod Dot Set
Robert Dol suid yestorduy that the Campos wera
not: pumping tank liquid out of the groun
fover worl was being donc, the cesspool léan-
ors all agreed that specialized oquipment 4 mecdsd B
deal with tho potentially noxious fumes within a sep-
tic sya
oy need monitors Lo est for oxygen lovels, meth:

the safety haolk to he lowéred down into the tank,”
said Keith ffrey, president of Mart i Cesspool
in Bay Shorc and president of the Lo Tland Linuid
Geation, an industry grouy
16 rato that cosopoal claanets have to antar a lrge
ommursal b to e 1 and even rror to s fo
0 inside u residential cosspoo, he said.
$as4, two coospool compmm workors worc Ml gl
 thifd serfouely injured when Ly were vorcorne by
fumes while cleaning ont a cesspool behind a rostau-
rant in Rostym Hoighte:
o Monteloone and others, the cust of
septc system ropaio + which can rango anywhero
from $150 0 50 {0r & simpls pumput t several thou,
sandsof dollars for a replacement system - lead
Somo o yommee t5pes 0 ey o ek Bt oo

“Somotimes they use a sump pump [t clean aut a
cesspool] and run the water into a wooded area, which
is fllegal,” aid Stove Blasice,presiton of Manbas-
set Scavongor Gesspools Inc, in Port, Weshingtor.
Blasucs s s s seom peopi e thie comasnts
Gverflow rather than pay for fixing it.

‘Others. purchase. over-the-counter chemicals, in-
cluding sulfurie acid, o cléar clogged-cesspools, th
leaners said,
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Sun a,

Barge workers were not protected

Experl finds men entered gasoline tank  fhe it i hoaton of gt

smes and released S
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o il o ettt or that unleaded gasoline was the prod-"
" St con T 0 pesistant area company — was responsible (0 pro- yet lagt stoced in the Lank. He sald
it pialyestorday,  rcies o OSIAS P o1 tecting s workers. Ho said SbCOn- (o sofimen trom (his fus created.
cinls sa fecide whether their ok fumes (hal overcame the two work-
Toey it vy resrstory fere’s mare to it than just who cvs Shonll use msks cannected 1o an ery itk er the product v peu
dpment on Al il s g when o delermine, e iy ehen clesring ks, fested o delermine ta exact comp.
aveski, The rAyﬁ envnm teca. The workers he two ka Victor Aldana, ~ gijjon.
alth speciallst o Tortite Marme 25, i . 37, were listed

oo of e v Bayonne il
4 Jo tie puaine
e rleased omine

1 By, Which S muarded comtion yemerday ot of 1o
dard Tosk bt Wired 9 cloan ho S Do opital, 2 spnkenwoman

apeank sail. She said Sl in the
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ephrre asonm the G el e ot 1C11 o busital room, have igited the flammable gasoline
Fonntred tore e peckion e tirellghlers wore treated al  feme:
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THURSDAY, AUGUST 27, 1992 - -

Toxic gas kills
cop, sickens 37
in shore town °

Vapors hit during construction

T Anmcwm Press

SEA ISLE CITY — A police of-
Sicer was killed and 37 otber peo-
ple were sickened Wedneaday after
construction

canse one day afier
e el e ehe B ok
and was critically injured. city offi-
ciade said,

kesman for

pating why pone |
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