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The RESET Curriculum Committee prepared this edition of the RES#ifined Space
Rescud_evel l/ll in 2011 Portions of this material arkd product of previous work done

by technical rescue specialists in the years leading up to the organization of this
document. The remainder of the material was the work of the committee members with
input from varioussources including members téchnicd rescue teasiand outside
technical specialists.

Purpose

This curriculum is not meant to cover all methods acceptablednfined Space &cue
operations. The purpose is to standardize those methods taught duri@prfirsed
Space Rescueourse. All the learning material in this document is intended to cover the
Knowledge, Skills, and Abilities (KSA) for the Levellll Confined Space Rescue
student.

Scope

The organization of the knowledge, skills and abilities (KSAOs) within this curriculum is
designed to follow the Job Performance Requirements (JPR) outlined by the National
Fire Protection Association (NFPA) 1086Standard for Technical Rescuer Professional
Qualifications 2008 edition. Standardized organization following NFPA 1006 is intended

to allow the rescuers training to be consistent with other emergency response
organizations. Each JPR will be accomplished by using techniques specified in this
curriculum, and adopted by RESET as the authority having jurisdi¢ti@ddition to the

NFPA PROs the RESET has identified additional JPROs that are required to complete the
course. These JPROs were identified to keep new rescuers training consistent with current
rope rescue techniques used by current technical rescue teams. RESET participating
agencies include:

Austin Fire Department Pedernales Fire Deparémt
Lake Travis Fire Rescue Round Rock Fire Department
San Marcos Fire Department Willamson County EMS
Pflugerville Fire Department George Town Fire Department
Austin/Travis County EMS Leander Fire Department
Cedar Park Fire Department Austin/Travis County EMS
Westlake Fire Department CeBar Fire Department

Oak Hill Fire Department Buda Fire Department



Instructor Obligation

It is the responsibility of all instructors delivering any part of this curriculum to cover all
of the learning material covered in the lesson plans. No instructor has the authority to
delete, omit, or otherwise leave out any content within the curricidunyone assigned

the task of covering any part of this curriculum should build his/her class in such a
manner that optimizes instructor style while at the same time maximizing the learning for

the students.

Rope Curriculum Committee Members

Chris Jenkins Jesse Bolles
Wayne Morris Zac Butoryak
Adam Lear Heath Nobles
Jeff Didik Jason Rodriguez
Matt McElearney Trevor Stokes
DJ Walker Drew Lyman
Ken Larson Gunther von Seltman

Derek Beck
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Suggested Schedule

REGIONAL STRIKE TEAMS EQUIPPING AND TRAINING

R.E.S.E.T.

Confined Space Level I/l

Day 1 Day 2 Day 3 Day 4 Day 5
Time Lessons i Lessons Inst. Lessons i Lessons Inst. Lessons i
Ratio Ratio Ratio Ratio Ratio
Morning Review Morning Review 1:30 Morning Review 1:30
0800-0900 [ Definitions/Terms/OSHA —
Stand/NFPA Stand Pre-Plan Activity
(NFPA JPR- 7.2.1,
(NFPAJPR-7.1.1, 7.1.2, 7.2.2)
721,722,723 Written Exam
RESET JPR- 7.1, 7.2,
7.4,7.5,7.6)
0900-1000 GR System Non-Air Entrys
Review and Air Problem
Confined Space (NFPAJPR-7.1.1, Scenarios
ICS for Con Space i
(NFPA JPR- 7.2.2) Rigging 7.12,7.1.3,7.14, (NFPAJPR-7.1.1,
1000-1100 (NFPA JPR-7.1.2, 7.1.5 7.1.2,7.1.3,7.1.4,
RESET JPR- 7.1, RESET JPR- 7.1, 7.15,7.2.2
et 7.6) 7.2,7.4,7.6) RESET JPR- 7.1,
(NFPAJPR-7.1.1, 7.2.3 7.2,7.3,7.4,7.5,
1100-1200 | RESET JPR- 7.2, 7.3) 7.6) Skills Exam
1200-1300 Lunch
Lunch Lunch Lunch Lunch
Conspace PPE and
1300-1400 Equipment
(NFPAJPR-7.1.1, 7.2.3
RESET JPR- 7.2, 7.3)
Non-Air Entrys
1400-1500 Initial Entrys _ and/or Air Prob_lem
Just rescuers and then Alr PrOb_lem Scenarios
Pts Scenarios (NFPA JPR- 7.1.1,
1500-1600 (NFPAJPR-7.1.1, 7.1.2,7.1.3,7.1.4, .
bt Packagin 7.1.2,7.13,7.15, (NFPAJPR- 7.1.1, 7.15,7.2.2 Sl e
ging 722,7.23) 7.1.2,7.1.3,7.1.4, RESET JPR- 7.1,
(NFPAJPR-7.1.4) RESET Jff) rLr, 7.15 7.2,7.3,7.4,7.5,
1600-1700 " ' RESET JPR- 7.1, 7.6)
7.2,7.4,7.6)
1700-1730

5/2/2011 (DJ)



lof15

REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING
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Confined SpaceRescuelevel I/l

Class Title:
Standards/Definitions/Terms/Documentation

NFPA 1006/RESET JPROs:
NFPA 1006 JPROs 7.1.1,7.1.2,7.1.3
RESET JPROs 7.1,7.2,7.4,7.5,7.6

Time:
1 hour

Scheduling Suggestions:
Day 1 lecture

Materials/Equipment needed:
Projector and screen

Instructor requirements:
1:20Instructor to Student Ratigecture)

Objectives:

At the end of this lesson the rescuer should be able to:
I ImplementNFPA and OSHAstandards applicable to Confined Space Rescue
I Define terms used i@onfined Space
I Identify documentation; forms and logs, used for confined space

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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STANDARDS

NFPA 1006 Standard for Technical Rescuer Professional Qualification
2008

This standard establishes the minimum job performance requirements necessary for fire
service and other emergency response personnel who perform technical rescue
operations. [NFPA]
I Chapter 4 sets AHJ requirements for you to be a Technical Rescuer.
' Chapter 5 JPR’s are for Technical Rescuer, your GR course met these JPR’s
which are the building blocks for all other specialty rescues.
' Chapter 7 JPR’s are the Confined Space skills, 7.1 JRP’s for Level I, 7.2 JPR’s
for Level II.

NFPA 1670 Standard on Operations and Training for Technical Search
and Rescu&009

This standard shall identify and establish levels of functional capability for conducting

operations at technical search and rescue incidents while minimizing threats to rescuers.

[NFPA]
' Chapter 7 sets forth the minimum capabilities of Confined Space Rescue Teams
operating at Awareness, Operations and Technician Levels.

' Confined Space Rescue Teams need to meet the requirements of NFPA 472
chapter 4; HAZMAT Awareness.

' Confined Space Operations and Technician Teams need to meet the requirements
of NFPA 1670 chapter 6.3; Rope Operations.

' Confined Space Technician Teams need to meet the requirements of NFPA 1670
chapter 12.2; Machinery Awareness.

I' It should be understood that each individual on a team does not have to have all of
these capabilities or training. The team as a whole needs to have these functional
capabilities.

29 CFR 1910.146

Federal regulation that governs requirements for practices and procedures to protect
employees in general industry from the hazards of entry into permit-required confined
spaces. [OSHA]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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TERMS/DEFINITIONS

Confined Space a space that:
1. Is large enough and so configured that an employee can bodily enter and perform
assigned work; and
2. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos,
storage bins, hoppers, vaults, and piessspaces that may have limited means of
entry.); and
3. Is not designed for continuous employee occupancy. [OSHA]

Permit Required Confined Space (permit spaceh confined space that has
one or more of the following characteristics:
1. Contains or has a potigl to contain a hazardous atmosphere;
2. Contains a material that has the potential for engulfing an entrant;
3. Has an internal configuration such that an entrant could be trapped or asphyxiated
by inwardly converging walls or by a floor which slopes downvaard tapers to
a smaller crossection; or
4. Contains any other recognized serious safety or health hazards. [OHSA]

Air Purifying Respirator (APR)

A respirator with an aipurifying filter, cartridge, or canister that removes specific air
contaminants byassing ambient air through the-purifying element, not for use in
oxygendeficient environments.

Asphyxiant

A material capable of reducing the level of oxygen in the body to dangerous levels.
Asphyxiants work either by merely displaying air in anclosed environment or act
directly upon the oxygenarrying ability of the blood.

I Carbon Dioxide (CO,) 'A non-toxic, odorless, colorless, combustible gas,
with a vapor density of 1.527 heavier than air. ,@&comes a hazard in a
confined space when itgplaces oxygenated air.

I Carbon Monoxide (CO)A toxic, odorless, colorless, combustible gas. It has
a wide explosive range from 12.584% and a vapor density of 0.968 slightly
lighter than air. Poisonous by replacing oxygen carried by hemoglobin in the
blood. IDLH at 1200 ppm.

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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I Hydrogen Sulfide (H;S) A toxic, colorless, combustible gas that has the odor
of rotten eggs, explosive range from 4:8%5% and a vapor density of 1.19
slightly heavier than air, formed by the decomposition of organic matgrial b
bacteria. HS is poisonous, effecting the area of the brain that controls breathing.
High concentrations can paralyze the sense of smell. IDLH at 100 ppm.

I Also Nitrogen (N), Argon (Ar) andCyanide (CN) are common examples.

I See Chemical Cheat Shéet more examples

Atmospheric Monitoring
A method of evaluating the ambient atmosphere of a space, including but not limited to
its oxygen content, flammability and toxicity [NFPA]

Attendant

An individual stéioned ouside on or more permit spacslo monitors the authorized

entrants and who performs all attendantOs duties assigned in the employerOs permit space
program. [OSHA] SEE ALS(Hole Watch/Attendant

Duties include:
I Safety of entrant
I Hazard recognition
I Monitor entrantOs environment
I Rescudnonentry)
I Communication
I Knowledge of exposure signs/symptoms
I Monitor all movement in the area
' Emergency Action Plan
o ldentify escape routes
Identify all contacts
Use of accountability system
Assist response teams/entrants
Nonentry actions only

O O O O

Authoriz ed Entrant
An employee who is authorized by the employer to enter a permit space. [OSHA]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Back-up Team

Secondary team of rescuers, equipped in the same level of personal protection as the
Entry Team, standing by ready to assist with or conduct a reseusmember of the
Entry Team.

Blanking or Blinding
The absolute closure of a pipe, line, or duct by the fastening of a solidhaate
completely covers the bore and that is capable of taitidsng the maximum pressure of
the pipe, line, or duct witho leakage beyond the plate.
I A Blank is designed as a flat plate between two flanges, typically inside the
flange bolt pattern. The blank must be sized for full design pressure (maximum
nonshock pressure rating) of the line.

I A BIind is designed as a bell flat plate, which can be used to terminate a pipe
line.

Carcinogen
A chemical known or believed to cause cancer in humans.

Competent Person
One who is capable of identifying existing and predictable hazards in the surroundings or

working conditions that are unsanitary, hazardous, or dangerous to employees, and who
has authorizations to take prompt corrective measures to eliminate them. [NFPA]

Confined Space Approach
The means of approach to the entry opening of a confined space. [NFPA]

Confined Space Entry
Includes ensuing work activities in a confined space and is considered to have occurred
as soon as any part of the entrantOs body breaks the plane of an opening into the space.

[NFPA] orEntry; Ingress by person into a confined space, oawyiupon breaking the
plane of the confined space with any body part. [OSHA]

Confined Space Entry Opening
The port or opening used to enter a confined space. [NFPA]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Confined Space Entry Permit

A written or printed document established by the emgrlay applicable U.S. federally
regulated industrial facilities for nemescue entry into confined spaces, that authorizes
specific employees to enter a confined space and contains specific information as
required. [NFPA]

Confined Space Rescue Team
A combination of individuals trained, equipped, and available to respond to confined
space emergencies. [NFPA]

Corrosive
A material which causes damaigeskin, eyes or other partstbie body on contact. The
technical definition is written in terms of "skeuction, or irreversible damage to living
tissue at the site of contact”. Referred to as an acid (pH lower than 7) or a base (pH
greater than 7).

I Hydrochloric acid, Phosphoric acid, Butyric acid and Calcium oardeexamples

I See Chemical Cheat Sheet foore

Edge Tender

Person positioned at the edge of a vertical space that can assist with moving the stretcher
over the edge, relaying communications as needed, managing tag and air lines, and
tending edge protection devices.

Entry Permit
The writtenor printed document that is provided by the employer to allow and control
entry into a permit space and contains information specified by the governing regulation.

Entry Supervisor!

The person responsible for determining if acceptable entry conditiemsesent at a
permit space where entry is planned, for authorizing entry and overseeing entry
operations, and for terminating entryE [OSHA

Duties include:
I Protect employees
I Hazard identification
I Prevent unauthorized entry
I Employee education
I Ensure resaiservices are available
I Terminates entry

Standards/Definitions/Terms/Documentation 6/19/2011 (DL)
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Escape Pack

Part of a confined space air regulator, equipped with a small 5-7 minute SCBA bottle,
designed to provide a user an atmosphere supply to perform self rescue in the event of a
failure of the supplied air regulator.

Explosive Range

The area between the LEL (Lower Explosive Limit) and the UEL (Upper Explosive
Limit) of a fuel and oxygen that would support ignition. Mixtures below the LEL are too
lean and above the UEL are too rich to support combustion.

Flammable Range

The area between the LFL (Lower Flammable Limit) and UFL (Upper Flammable
Limit) of a fuel and oxygen that would support continuous combustion. Differs from
Explosive Rangein that the fuel/oxygen mixture will produce heat and a continuous
chemical reaction.

Hazardous Atmosphere
Any atmosphere that can expose personnel to the risk of death, incapacitation, injury,
acute illness, or impairment of ability to self-rescue. [NFPA]

Hole Watch/Attendant

The Confined Space Rescue Team’s version of an industry Attendant (OSHA). This
individual stationed outside the confined space who monitors the rescuer entrants and
who performs all attendants’ duties assigned in the Confined Space Rescue Team’s
rescue plan.

Duties include:
I Safety of rescuers
' Hazard recognition
' Monitor entrant’s environment
' Rescue (non-entry)
' Communication
I Knowledge of exposure signs/symptoms
' Montitor all movement in the area
I Use of accountability system (entrant log)
I Use of retrieval system
' Non-entry actions only

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Immediately Dangerous to Life or Health (IDLH)

Any condition that would pose an immediate or delayed threat to life, cause irreversible
adverse health effects, or interfere with an individualOs ability to escape unaided from a
hazardous environment. [NFPA]

Intrinsic ally Safe

A protection technique for safe operation of electronic equipment in explosive
atmospheres and under irregular operating conditions. Ensures that the available
electrical and thermal energy in the system is always low enough titadngf the
hazardous atmosphere cannot occur.

Irritant
A chemical which may cause reversible inflammation on corftd@DS]

I Chlorine (Cl,)- A toxic gas that irritates the respiratory system. Because it is
heavier than air, it tends to accumulatehathottom of poorly ventilated spaces.
When chlorine is inhaled at concentrations abovp@8, it begins to react with
water and cells, which change it into hydrochloric acid (HCI). IDLH at 10 ppm.
Chlorine gas is a strong oxidizer, which may reach Wammable materials.

I Ammonia (NH5)- A toxic compound of nitrogen and hydrogen gas. Colorless
and characterized by a strong pungent odor. Generally no lasting effects unless
exposed to an extremely high concentration. Vapor density of .597, lighter than
air. IDLH at 500 ppm.

I See Chemical Chart

Lockout/Tagout
I Lockout- a method for keeping equipment from being set in motion and
endangering workers. [NFPA]
I Tagout- a method of tagging, labeling, or otherwise marking an isolation device
during hazard laatement operations to prevent accidental removal of the device.
[NFPA]

Standards/Definitions/Terms/Documentation 6/19/2011 (DL)
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Material Safety Data Sheet (MSDS)
Material Safety Data Sheet provides information on chemical properties, health and
safety hazards, medical and emergency response to a spill or contact, and proper disposal.

Median Lethal Dose(LD so) / Median Lethal Concentration (LCs)
The dose of a chemical required to kill half the members of a tested population after a
specified test duration. LDs figures are frequently used as a general indicator of a
substance's acute toxicity. [MSDS]

Mutagen

An agent that changes the hereditary genetic material which is a part of every living cell.
Such a mutation is probably an early step in the sequence of events that ultimately leads
to the development of cancer.

Non-entry Rescue
A rescue procedure that does not require the rescuer to enter the space. This retrieval
system is usually operated by the attendant.

Neurotoxin

A toxin that acts specifically on nerve cells (neurons), usually by interacting with
membrane proteins such as ion channels. Venoms, certain botulinums, Mercury and
man-made nerve agents are examples.

Oxygen Deficient Atmosphere
Air atmospheres containing less than 19.5% oxygen by volume at one standard
atmosphere pressure. [NFPA]

Oxygen Enriched Atmosphere
Air atmospheres containing more than 23.5% oxygen by volume at one standard
atmosphere pressure. [NFPA]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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PPE Levels[OSHA]

> Level A- To be selected when the greatest level of skin, respiratory, and eye
protection is requed. Includes;

o Positive pressure, full fagaiece seHcontained breathing apparatus
(SCBA), or positive pressure supplied air respirator with escape SCBA.
Totally-encapsulating chemicakotective suit.

Gloves, outer and inner, chemigakistant.
Boots,chemicalresistant, steel toe and shank.
Boot-covers, outer, chemicaésistant (disposable).

0 Hard hat (under suit).
> Level B- The highest level of respiratory protection is necessary but a lesser

level of skin protection is needed. Includes;

o Positive presure, full facepiece seHcontained breathing apparatus
(SCBA), or positive pressure supplied air respirator with escape SCBA.
Hooded chemicalesistant clothing (aka splash suit).

Gloves, outer and inner, chemigakistant.
Boots, outer, chemicaksisant steel toe and shank.
Boot-covers, outer, chemicaésistant (disposable).

0 Hard hat.
> Level C- The concentration(s) and type(s) of airborne substance(s) is known and

the criteria for using air purifying respirators are mieicludes;

o Full-face or haHmask, air purifying respirators (NIOSH approved).
Hooded chemicalesistant clothing (aka splash suit).

Gloves, outer and inner, chemigakistant.
Boots (outer), chemicaksistant steel toe and shank.
Boot-covers, outer, chemicaésistant (disposable).

0 Hard Hat.
> Level D- A work uniform affording minimal protection, used for nuisance

contamination only. (aka structural PPE or full coverage station wear)

o Coveralls ?

Gloves.

Boots/shoes, chemicatsistant steel toe and shank.
Boots, outer, chemicaksistat (disposable), optional.
Safety glasses or chemical splash goggles.

Hard hat.

O O O O O O O O O O O O

O O 0o oo

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Permissible Exposure Limit(PEL)

A legal limit in the United States, set by OSHA, for exposure of an employee to a
chemical substance or physical agent. Usually giveniaseameighted average (TWA),
although some are shdagrm exposure limits (STEL) or ceiling limits. For chemicals,
the chemical regulation is usually expressed in parts per million (ISP S]

Phases of Confined Space Rescue
Steps taken to perform amfined space rescue, note the first phase occurs before an
emergency occurs.

I Preparation- Includes the training and evaluation of the team, requisition of
equipment, and hazard preplanning.

I AssessmentBegins with the establishment of the Incident CanchSystem at
the scene of a confined space emergency, assessment of the hazard, approach to
and the confined space. The establishment of contact with the competent person
or entry supervisor on scene and the beginning of the documents required to
performa rescue.

I Pre-entry Operations- Controlling the hazards, and setting up the required
teams and equipment to affect a rescue. Conducten@nebriefing.

0 May also include empt at norentry rescue
¥ Lowering airpack to entrant for self rescue
¥ Placemenof a ladder for self rescue
¥ Use of retrieval system
o Might have to lower to entrant a harness???
o Mechanical advantage to a retrieval line or a
Georgia haul???

I Entry and Rescue OperationsActual placement of teams into the space,
reconnaissance, locatiamd removal of the subject(s) and entry personnel from
within the space.

I Termination- Once the patient(s) and the Entry Team have exited the space
and entry documentation is completed. Medical screening and monitoring is
conducted for all entrants. Egment is recovered and inventoried. Consider
Critical Incident Stress Debriefing.

Pre-entry Briefing

A mandatory briefing for the Entry Team and BagkTeam that advises the members
of; Expected tasks, anticipated or real hazards, emergency pr&;esiig@rientation
and time limits.

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Pre-Entry Medical Exam
A baseline medical evaluation of the rescue entrants performed immediately prior to a
rescue entry. [NFPA]

In immediate action rescue scenarios, departments might chdogestss medical

monitoring orrely on annual medical assessment (annual physicals), monthly baseline
vital screening or other medical peetry criteria. Depending on AHJ this may be
acceptable in applications where immediate action is required, medical support is not yet
on scene or available and other unique situations.

During a rescue where a prolonged set up, or a rescue that requires a search for victims
the preentry medical screening on scene is strongly suggested. During a recovery
operation a prenedical screeng is warranted, nothing is to be saved that requires the
additional risk to a rescuer.

Different agencies will determine minimum medical parameters.
I Minimum medical parameters (examples)
o No more than +20 points systolic B/P, 75% Target Heart Rate
o No moe than +15% systolic B/P, pulse < 100 bpm
o B/P <140/p, pulse <100 bpm
0 Wellness fitness initiative???? (Mack will look into more backed up
numbers)

Preplan

A written plan for a rescue response that provides the organization and initial actions for
themost common incidents of the agency. It is based on past responses, hazard
assessment, and available resources.

Recovery
Nonemergency operations taken by responders to retrieve property or remains of victims.
[INFPA]

Retrieval system

The equipment (icluding a retrieval line, chest or full body harness, wristlets, if
appropriate, and a lifting device or anchor) used forerny rescue of persons from
permit spaces. [OSHA]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Scene Security
The means used to prevent or restrict entry to the sceneestue incident, either during
or following the emergency. [NFPA]

Sizeup
The ongoing observation and evaluation of factors that are used to develop strategic goals
and tactical objectives. [NFPA]

Specific Gravity

The ratio of the density (mass otiait volume) of a substance to the density of a given
reference material (usually air). A substance with a specific gravity greater than 1 is
heavier than air and will generally sink while a substance with a specific gravity less than
1 is lighter thania and will generally rise.

Supplied Air Regulator (SAR)
An atmospherasupplying respirator for which the source of breathing air is not designed
to be carried by the user, also called an airline respirator.

Threshold Limit Value, Ceiling (TLV -C)
An exposure limit to a substance which should not be exceeded under any circumstances.
[MSDS]

Threshold Limit Value, Short Term Exposure Limit (TLV -STEL)

The maximum concentration of a substance permitted for a continuousite

exposure period. There jmhae a maximum of four such periods per day, with at least 60
minutes between exposure periods, and provided the dailyTM/¥ is not exceeded.
[MSDS]

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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Time Weighted Average (TWA)

This term is used in the specification of Occupational Exposure Limitsg)a& define

the average concentration of a chemical to which it is permissible to expose a worker
over a period of time, typically 8 hou$1SDS]

Typing of Confined Spaces
In accordance with 29 CFR 1910.146 (Permit Required Confined Space), Appendix F
the following characteristics of a confined space are represented in six (6) types.
> TYPE 1 Opening less than 240, Side portal access
TYPE 2 Opening 240 or greater, Side portal access
TYPE 3 Opening less than 240, Top portal opening
TYPE 4 Opening 240©r greater, Top portal opening
TYPE 5 Opening less than 240, Bottom portal opening
TYPE 6 Opening 240 or greater, Bottom portal opening

YV VY VY

Vapor Density

The weight of a given volume of gas or vapor compared to an equal volume of air at the
same temperatui@nd pressure. Air has a vapor density of 1. Gasses with a density less
than 1 are lighter than air and will rise, greater than 1 are heavier than air and will sink.

Ventilation Control
The control of atmospheric hazards by introducing clean, brdathabnto the confined
space.

Volatility

The tendency of a substance to vaporize. Volatility is directly related to a substance's
vapor pressure. At a given temperature, a substance with higher vapor pressure vaporizes
more readily than a substancewa lower vapor pressure

Work Rest
The cycle of work, rest and rehabilitation required by environmental conditions and
hazards present.

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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DOCUMENTATION

Confined Space Entry Checklist

Confined Space Entry Permit w/
I Air Monitoring Log
! Entry Log

Chemical Cheat Sheet

I"HSUHEY' ()*+,$,",-$'(F&'()-01/$"H#" -$ 6/19/2011 (DL)
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.ECSOE..T.

Level I/ll Confined Space Rescue Course

Class Title:
Incident Management for Confined Space Rescue

NFPA 1006RESET JPROs:
NFPA-7.2.2
RESET NA

Time:
15-20 Minutes

Scheduling Suggestions:
Day One

Materials/Equipment needed:

Instructor requirements:
5:1 student to instructor ratio

Objectives:
At the end of the lesson the trainee shall be able to:
I Identify the Primary Principles of the Incident Management System
I Identify the various standardized IMS terminology used in Confined Space
Rescue
Identify the three Incident Priorities
Explain the LA-S-T acronym
Identify the three possible Modes of Operation
Describe and use a&-N report when giving a sizep
Identify Task/Tactical Level Benchmarks

|
|
!
|
|
I Identify Command Level Benchmarks

IMS 4/7/11 (DJ)
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Introductio n

The Incident Management System (IMS) should be familiar to most rescuers who take
this class. To review its primary principals:

o

o

o

It is a standardized flexible format that expands and contracts to fit the needs of a
given incident.

Uses common terminody that allows rescuers from multiple organizations to
work together.

Creates a unified command structure that ensures everyone works for one leader
and no tasks are duplicated (unless needed).

Identifies an Incident Action Plan (IAP) for every incideBometimes these are
formal and written, other times they are predetermined.

Creates a manageable span of control to ensure no one is overloaded with tasks or
personnel. Typically, one person should manage three to seven people or tasks,
with five being opimal.

Creates a comprehensive resource management plan.

As reviewed in General Rescuer, the standardized format for setting up the command
structure includes:

o

o

Command Staff

o Incident commander (IC) or Command Is the leader, ultimate authority
and resposible party.

o Safety Officer- Is the person designated specifically to oversee the safety
aspect of the event. In the technical rescue setting this person should have
a background and several years of experience in technical rescue.

o Liaison Officer- Is theperson who would interface with other people and
organizations who may be involved or have a vested interest in the
incident.

o Public Information Officer (PIO) - Is the person who usually should
interface with any media or other group whom information aliba
incident is to be released.

General Staff

o Operations Chiet Oversees the operational aspect of the rescue or
recovery.

o Plans Chiet Creates plans for the event including: travel plans,
accountability plans, operational period plans, etc. Additiprihis chief
normally runs meetings and is responsible for the overall documentation
of the incident including the 1AP.

o Logistics Chief Takes care of all of the logistical needs of the incident
including: food, shelter, equipment, etc.

o Finance Chiet Takes care of the financial aspects, including: tracking
equipment cost, personnel cost, fuel cost, etc.

The IC will determine the format that will be used for the incident. Each IC has their own
preferences for how to set up the structure and this vaitbsthe needs of different
incidents. Under a Section Chief there can be Single Resources, Groups, Divisions, and
Branches. Single Resources may be given tactical assignments. Groups are responsible
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for specific tactical functions and are lead by a Group Supervisor. Divisions are normally
associated with a specific geographical area and are lead by a Division Supervisor.
Branches can be created when resources, groups and/or divisions reach a number that the
span of control is too large and an additional layer of management needs to the created.
Branches are lead by a Branch Director.

Common Terminology is one of the benefits to the IMS system. Additionally, the RESET
curriculum defines terminology used by its students and instructors. The terms used by
RESET were chosen in an effort to maintain consistency with other technical rescuers
throughout the US. This can be as simple as specifying what to call a specific haul system
or device. To better define some standardized terms, below are some IMS terminology
relevant to technical rescue:

0 Hot Zone- Is the area inside the confined space.

o Warm Zone- This is immediately outside of the Hot Zone. The rigging is
normally in the warm zone. Decon would also be in the Warm Zone.

o0 Cold Zone This is outside of the warm zone. Typically the command post and
other support functions can be found here.

0 Rescue Group Is the Group that performs the rescue functions associated with a
specific task. In complex rescues or rescues that span over a large area, there may
be multiple Rescue Groups.

0 Rescue Group Supervisor This is the person designated to lead the Rescue
Group. This person normally directs the operations of the rescue and decides how
the rescue will be accomplished.

o0 Medical Group- Is the Group that has responsibility to provide care to the
patients and rescuers.

0 Medical Group Supervisor- This is the person designated to lead the Medical
Group.

o Evacuation Group- Is the group charged with transporting the patient(s) from the
rescue area to the ambulance or other transportation to the hospital. In complex
rescues or rescues that span over a large area, there may be multiple Evacuation
Groups. Sometimes the Rescue Group carries out this function.

o Evacuation Group Supervisor This is the person designated to lead the
Evacuation Group. This person normally directs the operations of the evacuation
and decides how the evacuation will be accomplished.

0 Hazmat Group- This group aids in managing any Hazardous Materials. They
will assist with: Hazard identification, identifying PPE needs, mitigation needs,
Setting up decon, etc.

o Hazmat Group Supervisor This is the person that leads the Hazmat Group.
This person normally would be a Hazmat Technician.

0 Entry Team- Is the team that enters the space and makes Pt contact and is lead by
the Entry Team Leader. This team will perform all functions that occur in the
space. This includes: Hasty Search, Search, Pt Packaging, Medical care, in hole
rigging, Hazmat/hazard control, etc

o0 Backup Team This is the team of rescuers that act as the Rapid Intervention
Crew for the rescuers in the hole. Normally, the Backup Team is the same size
and equipped the same (Com, Air, PPE) as the Entry Team. Some consideration
should be given to a higher level of PPE than the Entry Team for the possibility of
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entering the space because the Entry Teams PPE was inadequate. This team is
lead by the Backup Team Leader.

Rigging Team- Is the team designated to rig a specific technical problem and is
lead by the Rigging Team Leader. This team determines thagitgchniques to

be used and works with the Entry Team to determine the best litter orientation and
edge solution. There may be multiple Rigging Teams for one rescue.

Hole Watch/Attendant- This is the Person or persons responsible for ensuing no
one entes the hole unless authorized. This person maintains an Entry Log of who
goes in and comes out. The Person assigned to Hole Watch may also have
atmospheric monitoring duties. The Entry Log may be incorporated into the
Atmospheric Monitoring Log as one form

Decon Team- This is the team that will decontaminate rescuers and victims from
any hazardous material. This team is lead by the Decon Team Leader.

Supplied Air Team- This is the team that normally will establish and maintain
the supplied air respiratg6AR) systems. This team is lead by the Supplied Air
Team Leader.

Edge Team- This is the team that is be responsible for assisting at the edge and is
lead by the Edge Team Leader. This team provides Edge Tenders.

As the incident progresses, team or group designations may change to fit the needs
of the operation. (Ex. A Search Team that finds the Pt may turn into the Pt Access Team)

There are many ways to set up an ICS system. Here are a couple of examples of how they
may be set up:

= Entry Tean I— on Team

IMS
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Incident Priorities

The Incident Priorities for a technical rescue are no different that any other incident:
1. Life Safety
2. Incident Stabilization
3. Property Conservation

Strategy and Tactics

All strategy and tactics should be designed with the incident priorities as the overall
focus. The strategy used for technical rescue incidents should generally be categorized as
one of the following: Search Rescue or Recovery,

A strategy should be developed and shall center on satisfying the following objectives.
They are referred to as the L-A-S-T acronym.

0 Locate the person(s) needing assistance. This may be simple or may be a
complex search.

0 Access the person(s) needing assistance. Walking, swimming, rappelling, being
lowered, or other means may accomplish this task.

o Stabilize- The person(s) needing assistance. Provide medical care and package
the Pt in a device that will provide the best means of extrication.

0 Transport- the person(s) to an ambulance, designated area or other safe area.

Modes of Qperation

One of the first decisions made by the first rescuers is the mode of operation. Much like
fire scenes the mode of operation will be used to assign the appropriate tactics and
establish a command structure. The IC should announce the mode of operation over the
radio and/or ensure all personnel operating on the scene are informed. These Modes of
Operation are: Search, Rescue, or Recovery
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Search

The location of the person(s) needing help will not always be known. Locating the
person(s) will be the first objectivénformation gathering will assist with determining
where to search. Information gathered from the 911 call taker, interviewing people on
scene, talking to witnesses, use of a Lost Person Questionnaire, familiarity with the area,
etc will help with gatheng information. Law Enforcement is exceptionally good at
gathering information and investigating the unknown. Using them in this process is
usually very helpful.

One of the primary focuses should be on determining the Point Last Seen (PLS). As
information gathered allows you to make decisions, deploy Hasty Teams to areas where
the Pt is likely to be found or other areas of interest and Search Teams to more
thoroughly search areas. Search theory and tactics are outside the scope of this lesson.
Pleaseefer to lost person search tactics for more information.

Once the person(s) needing help is located it must be determined if this is a Rescue or a
Recovery. This decision will affect the pace of the operation and may affect the
techniques used. The axiamsk a little to save a little, risk a lot to save a lot, applies. Be
sure the IAP is appropriate for the mode of operation.

Rescue

This strategy should center on the safe and speedy removal of the person(s) from the
hazardous environment. Find the tbesy to access the person(s). This is done by the
Entry Team and may be by ladder, alternative access to the space, lowered in by ropes, or
any other means appropriate. Once Pt contact is made a medical classification of the Pt
should be determined andaged to the IC/command. Next, medical care and packaging
the Pt for extrication should be the focus. The Entry team should work with the Rigging
Team to determine the best way to extricate the Pt including: type of litter, litter
orientation, litter managment (i.e. tag lines, high/low attachment, etc).

As resources allow a Rescue Group Supervisor should be established. The Rescue Group
Supervisor will assign and direct a Rigging Team, the Entry Team, the Backup Team,
and Hole Watch. The Rigging Team shibwork with the Entry Team to determine the

best way to extricate the Pt. The complexity of rescue situations will not allow for
specific techniques to be pptanned. Systems built should target a 7:1 or higher Static
System Safety Factor (SSSF).

Deperding on the size and scope of the incident multiple Rescue Groups may be needed.
Additionally, Hazmat Groups, Evacuation Groups, Medical Groups, or other types of
groups may be created to accomplish the rescue.

Recovery
If it is determined the person(sk are there to help is deceased, the IAP should undergo

a review. There may be a need to delay extrication until Law Enforcement can conduct
an investigation. The format and functions for conducting a recovery are the same as the
rescue mode with the eagtion of ensuring the techniques are chosen with a more

methodical approach. More time should be expended building systems in such a way that
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the most efficient method is selected. Often times the most efficient method takes more
time, and therefore is havhat is chosen for rescue.

SizeUp

Sizeup is a rapid mental evaluation of the factors involved in the incident. This is a
continual process and should be continuously evaluated. First arriving rescuers should
provide sizeups to incoming rescuers Hwey can better prepare. Size up reports should
provide a picture of what is happening, what you are doing to make it better and what
incoming rescuers need to do. An acronym used to ensure these elements are
incorporated is €A-N, often referred to as@AN Report.

Conditions- State the current conditionBx. “We have a person inside a permit entry
confined space”.

Actions- This describes the actions you or your crew is taking to make the situation
better.Ex. “We are going to establish Hole Watch, try and make verbal contact, and try

and find the Entry Permit..”

Needs Tell the incoming rescuers what you need from them to support the réscue.
“We need incoming rescuers to bring rigging equipment, air packs, a ferno, and a ladder

to make entry into the hole.”

Sizeups or CAN reports should be given when arriving, and when significant
benchmarks are met (Ex. making Pt contact, assigning or assumption of a rigging leader,
determining the rigging techniques, evacuating the Pt, etc).

Benchmarks

Benchnarks are points of reference that help measure the progress toward the
achievement of the incident priorities. When assuming or being assigned a tactical
assignment or function, the rescuer should announce this on the radio or ensure the ICS
structure is ware of this assignment. Benchmarks can generally be grouped into two
categories: Task/Tactical Benchmarks and Command Benchmarks.

Here are some examplesTask/Tactical Level Benchmarks

0 Assumption or acknowledgement of an assignmentEx. E1 is assunmg
Rescue Group Supervisor)

o Completion of Assignmen (Ex. Rigging Complete; Pt is packaged and ready for
transport)

o Inability to complete assignment(Ex. Cannot loclout/tagout the electricity)

o Any significant delay in completing assignmen{Ex. Pt packagg is going to
take a little more time, the Pt is in a tight spot and his injuries need special
attention to package in the litter)

o The need for additional resources to complete tas{Ex. Need five additional
rescuers for the haul team)

Command/IC shouldeport Command Level Benchmarks for the incident record. Often
these benchmarks are a part of a written IAP on a separate OworksheetO. This worksheet
details the specific functions and benchmarks identified for a specific event. The
following are exampleof Command Level Benchmarkspecific to Confined Space
Rescue and would likely be found on a OConfined Space Rescue IAP WorksheetO.
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Search has been initiated to locate the person{3)/hen the search has begun to

locate the person(s) requesting assiganc

Pt(s) have been locatedWhen the location of the Pt(s) has been identified.

Backup Team Established When the Backup team is established.

Pt Contact has been madeWhen verbal and/orhysical contact is made.

Medical Classification of the Pt(s) When the Medical Classification(s) of the

Pt(s) has been identified. This helps drive the pace of the operation, the need for

additional resource typeEx. STAR Flight),and gives advance notice to the

receiving medical facility.

o Ptis removed from the hazad- When the Pt has been removed from the area
he/she needed rescue frofiax. at the top of a hauling evolution, the bottom of a
lowering evolution, out of a confined space, Pt has been hoisted by STAR Flight).

o Ptis being evacuatedWhen the Pt is awayom the hazard and being moved to
the vehicle providing transport to the hospital.

o Pt is being transported to the hospital When the Pt is in the ambulance,
medical helicopter, or other means of transport to the hospital.

o All Rescuers are accounted forWhen all rescuers have exited the hazard area

and are preparing to demobilize.

o

0O O O O

Summary

All rescues have different aspects. Rescuers should remain fluid and flexible. Plans
change as new information is assessed. Managing rescues using the IMS systesn ensu
that everyone is on the same page. Each rescuer is responsible for ensuring they stay on
task and perform their function to the best of their ability.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Confined Space Level I/l

Class Title:
Equipment

NFPA 1006RESET JPROs:
NFPA 1006 JPR’s 7.1.1, 7.2.3
RESET JPR’s 7.2,7.3

Time:
3-hours

Scheduling Suggestions:
Day 1

Materials/Equipment needed:
Provide the various equipment below for students to see and use

Instructor requirements:
1:5 Instructor to Student Ratio

Objectives:

At the end of this lesson the rescuer should be able to:
Identify the 4 levels of PPE for Hazardous Materials
Demonstrate the use of a SAR Cart

Demonstrate setting up a pre-manufactured Tri-pod
Identify Lock-out Tag-out equipment

!
!
!
!
!
!
I Demonstrate the use of an air monitor
!

!

!

Identify the type of harness required for confined space entry

CS Equipment

Identify the 3 sensors required for confined space air monitoring
Identify ventilation equipment and techniques for ventilating a confined space

1 of 14

Identify various forms of communication used for confined space rescue
Identify various types of monitors used for confined space rescue
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CONFINED SPACE PERSONAL PROTECTIVE EQUIPMENT

Personal proteate equipment (PPE) affords protection against two groupings of hazards
in the confined space operation. Physical hazards are those which involve a method of
trauma. Aside from the standard trauma protection, airway trauma secondary to dust or
particulate mhalation is a considerable source of injury. Environment hazards including
atmospheric, are a major concern. Protection includes respiratory, flash, heat or cold, and
in certain cases skin absorptive protection.

The following considerations will deterne PPE levels:
» The type of confined space (Product hazard present, container shape)
» Time or length of rescue
» Atmospheric conditions
» Environmental hazards

Protective Clothing: The purpose of protective clothing in the confined space incident is
protecton from materials that may be absorbed through and/or are irritating to the skin.
In Hazardous Materials operations Level "A" protective clothing is the highest level of
protection from hazardous materials. For the purpose of this class, the highesit level
protection that is worn for rescue operations is Level "B". Determination of level of
protective clothing should be made by members assigned to a Hazardous Materials Squad
if skin absorption and/or respiratory hazards exists.
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Level D:

A work uniform affording minimal
protection.
Helmet (Low profile small brim USAR
helmet recommended)
Safety Glasses or Chemical Splash
Goggles
Coveralls or Class C Station Uniform (T
Shirt, Pants) or Structural Firefighting
Gear
Steel Toed Boots
Gloves
Escape Pack and Mask or SCBA
Personal Alert Safety System (PASS)
Two Sources of Light

A. Headlamp

B. Rescuer Discretion
Air Monitoring Equipment

Level C:

Concentration and types of airborne
substances is known and the criteria
for using air purifying respirators are
met.

Helmet (Low profile small brim USAR
helmet recommended)
Coveralls or Class C Station Uniform (T
Shirt, Pants) with Level B hazmat suit
Nomex Hood
Full-face or half mask approved Air
purifying Respirator
Steel ToedBoots
Gloves inner/ outer
Personal Alert Safety System (PASS)
Two Sources of Light

A. Headlamp

B. Rescuer Discretion
Air Monitoring Equipment

CS Equipment

30f14
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Level B:

The highest level of respiratory
protection is necessary but a lesser
level of skin protectian is needed.

Level B is the highest level of PPE that
RESET will focus on as it pertains to
Confined Space Rescud.evel A PPE

and Confined Space Rescue is a possible
combination but it is outside the scope of
this program.

Helmet (Low profile small b USAR
helmet recommended)
Coveralls or Class C Station Uniform &
Level B hazmat suit
Nomex Hood
SCBA and Mask or Escape Pack and
Mask with SAR
Steel Toed Boots
Gloves inner/ outer
Personal Alert Safety System (PASS)
Two Sources of Light

A. Headlamp

B. Rescuer Discretion
Air Monitoring Equipment

CS Equipment
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Level A:

To be selected when the greatest level of
skin, respiratory, and eye protection is
required.

Helmet (Low profile small brim USAR
helmet recommended)
Coveralls or Class Station Uniform &
Level A hazmat suit
Nomex Hood
SCBA and Mask
Steel Toed Boots
Gloves inner/ outer
Personal Alert Safety System (PASS)
Two Sources of Light
A. Headlamp
B. Rescuer Discretion
Air Monitoring Equipment

Level A ensembles are bigulky,

restrict rescuer movement and vision and
require specialized training. A full body
harness is cumbersome when warn with
a level A suit.

Equipment used in confined space

Confined Space Incidents have the ability to be extremely time angnegypi intensive.

Like technical rescue incidents mechanical advantages may be necessary while there may
also be a need to mitigate or address possible atmospheric or chemical hazards. Given the
need to mitigate both hazards, possibly simultaneously, withteé the need for a large
amount of technical equipment and proper use of it. The goal of this curriculum is not to
try to address all equipment that may be needed at a Con Space incident, but to review
selection and use of the common equipment fouadGdn Space incident.

Self Contained Breathing apparatus (SCBA)
Fire service SCBA accommodate thirty, fefitye and sixty minute air supply bottles.
Greater air capacity equals greater weight, greater weight equals greater stress and fatigue

to therescuer. SCBA create larger rescuer profile that may limit or prevent entry
through small portals and limit rescuer movement inside the space. SCBA contains a
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finite amount of air. Air Management and controlling rescuer operational time inside the
confined spaces becomes critical when conducting rescue operations using SCBA. All
members of the team need to agree on the rescuer operational time inside the confined
space. Operational time must be based on the type of space, the environmental conditions
inside the space, the workload involved in packaging and removing the subject from the
space, and a safety factor ( the amount of air we want the rescuer to exit the space with).
It is considered poor air management to use the low air alarm device ascatiandf

when rescuers should exit the space.

SCBA may be equipped with a supplied air connection ( usually air packs on platform
aerial fire trucks have these packs) allowing the rescuer to breathe air supplied by an air
hose connected to an air samutside the space. The SCBA bottle then becomes an
escape pack and functions like a Supplied Air Respirator.

Rapid intervention team air packs should be positioned at the bottom of the entrance in
case of a emergency.

Supplied Air Respirators (SAR)

Supplied Air Respirator systems are designed specifically for use in confined spaces.
Breathing air is supplied to the rescuer through an air hose connected to an air source
outside of the space. Systems are generally limited to 300 ft of air hosa fregulated
source. The air source can be air cart or a manifold that holds two or more air bottles
connected to a regulator. One bottle is opened and is used until the low pressure alarm
device sounds and then the second bottle is opened. A check nallie manifold
prevents the full bottle from backfilling into the empty bottle after thédttle alarms
and the ¥ bottle is turned on. The first bottle should be replaced immediately in case the
2" bottle becomes low on air.

An emergency escape attle is attached to the harness and provides an emergency air
supply to the rescuer, should the main air supply be disrupted. Escape packs should
always be worn when using SAR. Emergency escape air bottles range in size from five
to fifteen minutes.The rescue should exit the space immediately once the escape air
bottle is opened. The escape air bottle should never be used to extend the rescuers reach
beyond the length of the supplied air hose.
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Air Purifying Respirators (APR)

Air Purifying Respirators are not connected to an external air source and only filter the
air in the atmosphere. Air is inhaled through air filters or canisters that remove chemical
contaminants from the atmosphere. Filters and cartridges are available for a Variety o
dusts, vapors and mists. The atmospheric hazard must be identified and the proper filter
or cartridges must be selected. Cartridges have a service life and must be replaced
periodically. Cartridges can become saturated quickly in atmospheres cantagtin
concentrations of chemical contaminants and should not be used in IDLH atmospheres.

-

Air Management
See the Orair Entries lesson for Air Management philosophies and
techniques.

Tripods

There are many different types of tripods that can lee.udt is key that each one be set

up to manufacture standards. Emphasis should be placed on securing the feet together and
setting the tripod high enough to perform the rescue safely. When setting a tripod on a
sloped surface make sure two legs are plamethe same plain downhill of the opening

to provide the greatest stability.
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Lockout/Tagout Devices
Purpose is to control energy sources, electrical, mechanical, pipes or ducts.
Latches, chains, chocks, blank flanges, blocks, and bdipebliads in pipe.

Communications System

Communication during any incident can be the critical link between success and failure.
That is extremely evident in the Confined Space environment. By its very nature face to
face communication is not aNable and many times the primary radio communication
equipment used by an AHJ does not function as it should when operating in the Con
Space environment. It is the responsibility of an AHJ to verify communication
functionality within their respective tget hazards. If communication equipment does not
work as intended there are a few options available to bridge the communication gap that
are used commonly in other technical events. Some fixed sites will have internal
communication systems in which resaiean use to communicate to a central location.
Other options may be cave phones with hard line antennas or even cell phones. It is
imperative to have a firm understanding of which communication equipment will operate
as intended prior to arriving to perfo any emergency operations. When choosing which
communication system will be best for the problem make sure if an explosive atmosphere
is possibly present it is intrinsically safe.

Communication options.

Hand held radios, limited because most work dHir@ennas or line of sight.

Cell phones may loose or not get signal.

Cave phones, like a TA or TA-312, can be used depending on problem and conditions.
Confined Space communications, can work in almost any condition or atmosphere, but
are very costly.An example of this type of system is the one made by SBRNCE.
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CON-SPACE Confined Space Communications Systems are intrinsically safe
communications systems approved for use in almost any type of confined space
environment.

CON-SPACE has configured standard rescue kits which are suitable for three, four, or
five rescuers, and kits can be customized to meet specific team requirements. Some
Rescue Kits come with a Talk Box as a standard accessory. This valuable two-way
device can be used for patient contact in numerous rescue situations such as confined
space, structural collapse, or high angle rescue operations.

Atmospheric Monitoring

Many times Con Space environments occur in areas with less then satisfactory air
movement, therefore the quality of the atmosphere may be in question. In order to safely
assess and extricate possible victims it is imperative to monitor the atmosphere prior to
entering the Con Space. The most common method to take atmospheric measurements is
by using a commercially made air monitor. It is very important to be familiar with the
monitor used because of the factory settings vary from manufacturers. At a minimum an
air monitor should be able to measure oxygen, toxicity, and explosive levels. Other
monitors may have additional sensors based on a known chemical. Knowing exactly what
your specific monitor measure’s is imperative in order for it to provide accurate and
useful information.

Air Monitor Equipment : Shall have capability of testing for the following hazards:
Oxygen content

Percent of lower flammable limits

Toxic materials
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Typical monitor Start-up procedures

Confirm Calibration
» Turn on the instrument and let it warm up.
» Check battery level
» Zero the monitor if necessary.
» Bump test the Monitor

Operating Guidehes

Zero or calibrate prior to use (follow manufactures instruction)
Use appropriate instrument

The absence of evidence is not the evidence of absence,
Use one instrument to confirm another

Establish action levels

Make continuous readings

Use conservativeaidgment in interpreting readings.

VVVYVYVYVY

Testing for Atmospheric Hazards

Order of testing, Regulations require that monitoring be done in a specific order:

» Oxygen: A test for oxygen is performed first because most combustible gas
meters are oxygen dependentawill not provide reliable readings in a oxygen
deficient atmosphere.

» LEL: Combustible gases are tested for second because the threat of fire or
exposure to toxic gases and vapors.

» Toxicity: If tests for toxic gases and vapors are necessary, theyedoenped
last.

Additional Monitor Sensors Considerations

» It can be a good idea to ensure monitors have a Volatile Organic Compound
(VOC) sensor. This will help identify the presence of VOCOs which help in hazard
identification and PPE selection.

» Be awarethe some chemicals can cause monitors to produce a false positive on
another sensor. Being familiar with your equipment limitations, manufactures
specifications, and chemicals probable in-pl@ned spaces can help identify
when false positives are prase

Duration of Testing
» Measurement of values for each atmospheric parameter should be made for at
least the minimum response time of the test instrument specified by the
manufacturer.
» Time should also be allowed for any length of hose connected tostinement.
Most manufactures recommend one second per foot of hose.
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Monitoring Strategies
Depending on the site conditions and the rescue goals, four strategies of monitoring may
be necessary.
General Site Monitoring
' Monitoring all areas around a confined space
I Start upwind
' Wear PPE
I Be aware that conditions may change
Perimeter Monitoring
' Monitoring around the perimeter of the confined space
I Measures contaminants’ migration from the space
I Enables the safety officer to evaluate the integrity of the site’s clean areas.
Confined space Monitoring
I Start outside the space.
I Identify possible sources of contamination.
' Sample around the opening, then just inside the opening without opening the
space if possible.
I If the space must be opened for monitoring, be aware that contaminants may
immediately move out of the space.
' Montitor all areas of the space.
Personal Monitoring
I Selective monitoring of high-risk rescuers.
I The first entrant should have a monitor at all times.

Testing Stratified Atmospheres
A stratified atmosphere is one where the gases become layered due to the various weights
of the gases present.

' Each gas has its own weight called vapor density.

' When the vapor density of a gas is compared to the vapor density of air, we can

determine the appropriate level to test for that gas.
I Air is always shown as having a vapor density of 1
I Generally every four feet of stratified space should be monitored prior to entry.

Vapor Density of Gases
' Hydrogen, H2, 0.0695
' Methane, CH4, 0.5540
I Carbon Monoxide, CO, 0.9680
I Air, 1.0000
' Hydrogen Sulfide, H2S, 1.1912
I Carbon Dioxide, CO2, 1.5270
I Sulfur Dioxide, SO2, 2.2638
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Acceptable Atmospheric Conditions
Oxygen
I Acceptable limits for oxygen concentration in air should be between 19.5 percent
and 23.5 percent
I An oxygenenriched atmosphere is considered to be greater than 23.5 percent and
poses a flammability hazard.
I An oxygendeficient atmosphere is considered to be lower than 19.5 percent and
can lead to asphyxiation without frealr breathing apparatus.
Flammabiity
I Flammability is measure as a percent of a materialOs LEL or Lower Flammable
Limit (LFL).
I Rescuers should not enter confined spaces containing atmospheres greater that 10
percent of the materials LEL regardless of the PPE worn.
I There is no adequate pection for an explosion within a confined space.
Toxicity
I Acceptable toxicity levels are specific to the hazardous material involved
I Examples: Carbon Monoxide: 35ppm, Hydrogen Sulfide: 10ppm

Ventilation systems

With any IDLH there are times thditet environment can be manipulated to provide for a
OsaferO area to work in. As mentioned above many times the primary hazard is that of the
atmosphere, limited O2, or a gas that has excluded the area. Based on continuous
monitoring a rescuer can improvestatmosphere by using a forced air system or vent fan
that will pressurize the Confined Space with suitable air from natural sources. Care
should be given in the use of forced air systems so that the air being supplied is indeed
suitable for nofrespiratoy protected rescuers and/or patients. Continuous monitoring
should be in place through out the incident. The placement of the forced air system
should be such that it will not draw CO form apparatusO or vehicles operating in the area.
Additionally, identify where the ObadO air, that is being replaced, is going ventilate. Try
and ensure that it does not hamper operations.

Be sure to check for on site built in ventilation.
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Electric Smoke Ejectors can be used, but depending on the speed they run it may not
move enough air. Smoke ejectors that have a 16’ to 24’ fan with a 1 | hp motor that can
be used to vent confined spaces when used properly.

Blowers made for ventilating confined spaces are the best choice for venting a confined
space.

Accessories for both ejectors and blowers increase the capabilities of both, with duct
work elbows, saddle vents, collapsible hoses allowing you to place the air flow at the
bottom of the space or closer to the patient or rescuer

Ventilating the Space:

Early and effective ventilation may improve victim survival, improve confined space
environment for rescuer entry and may aid in survival of rescuer in the event of rescuer’s
air system failure. There are many types of fans and ducts on the market. Electric fans
should be made and rated for confined space ventilation use. An intrinsically safe axial
fan with a duct is an example of an acceptable fan. An axial fan may be capable of
positive and negative ventilation

The capacity of the fan is stated in cubic feet per minute (CFM). By dividing the volume
of the space (volume is calculated by multiplying width x height x depth) by the CFM, of
the fan, equals the time it takes to exchange air one time in the space.
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Key points to consider when ventilating:

I Thegoal is to exchange the air in the space as many times as possible

I Place fans where they will have maximum effect, as close to hazard as possible

I Be extremely cautious when ventilating spaces with flammable atmospheres.
There may be a potential to britige flammable substance into a flammable range
and or exhaust the substance into an ignition source.

I Additional ducting may be necessary to increase ventilation effectiveness.

I Always consider where the contaminated exhaust is going and if it will pose an
additional hazard

I Positive ventilation is best way to supply oxygen

I Negative ventilation (must have hard duct) works well with heavy contaminants
and may be best way to ventilate flammable or toxic atmospheres

I Mechanical ventilators may have to be bondaethé confined space

Harness

Unless a harness would impede the rescuers ability to perform the rescue he/she should
wear a full body harness. Harnesses worn by rescuers should be third party tested and
have a dorsal point of attachment. There aredssaes made specifically for confined
space operations, some of which have escape packs built in.
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REGIONAL STRIKE TEAMS EQUIPPING AND TRAINING

R.E.S.E.T.

Confined Space Rescue Course
Level I/I1

Class Title:
Patient Packaging

NFPA 1006/AFD JPR’s:
NFPA-7.1.4
RESET NA

Time:
1 Hour

Scheduling Suggestions:
Before Field Work

Materials/Equipment needed:

Ferno 3D8X10 Tarps

Stokes 3 - Blankets

Sked 02 bottle (empty)

Big Wheel Bandaging and splinting equipment
Oregon spine splint (8 Safety glasses

Life Safety Products (LSP) Halfack BP cuff, Stethoscope

65200 Webbing Traction splint

3 b15ft webbing 3- backboards

Med Bag: 1BC-collar

Instructor requirements:
1:10 Instructor to Student Ratio

Objectives:
At the end of the lesson the rescuer should be able to:

Define patient packaging

Identify medical considerations when packaging a patient for transport
Identify 5 patient packaging devicased in our system

Demonstrate injured patient packaging in a Ferno

Demonstrate injured patient packaging in a Stokes

Demonstrate injured patient packaging in an OSS

Demonstrate injured patient packaging in a Sked

Demonstrate the rigging of vertical andrizontal litter bridals for the SKED
Demonstrate injured patient packaging in an LSP

Identify what device may be most appropriate for a pelvis injury
Demonstrate tying wristlets

Identify and demonstrate two hasty harness techniques on a patient, Hasty Loo
and Tickner Harness
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Patient Packaging

Patient packaging is the preparation of an injured person for transport. Its purpose is to
protect the patient from further injury and exposure during evacuation, provide for their
comfort to the extent feasiblen@to facilitate evacuation by making the patient easier to
handle and carry.

Medical Considerations

Technical rescues are OMedical operations with technical interventionQ. We are often
responding to assist someone because they are having some sexftaafl issue. It is the

goal of the rescue personnel to attempt to provide the same level of care for people in
special rescue situations as those found on the street corner. Remote environments often
prevent this from occurring. It is up to the rescuearsponding to provide the best
medical care possible with the given conditions. Often this involves Owilderness
medicineO or Oextended medical careO approaches; improvised medical techniques with
the tools available. Rescuers should evaluate their areaspbnse and determine the
types of medical equipment they will need. If there are multiple patients, triaging those
patients and providing care to the ones that need it iBwste patient care is critically
important and difficult in technical rescue, practice is essential. We will perform full

patient packaging and care during every scenario.Here are some medical
considerations to highlight and address when we are packaging patients for transport:

Patient monitoring

I Level of consciousness

I ABCs

I Vitals (Pulse, Respiration, Blood Pressure, Temperddavaal , rectal)

Access

I Eating & drinking (use IVs to keep patient hydrated)

' Adjustment of dressings

I Adjustment of splints

I Adjustment of padding

I Removal/replacement of wet/soiled materials

Considerations ofprolonged immobilization

I Pain at pressure points

' Need to move

I Restriction of breathing

I Urination & bowel movements (catheters)

Other medical considerations

I Suspected spinal injuries require that the patient's head, neck and body be moved
as a single unit.

I Long bone fractures and large joint dislocations may keep arms and legs from
being positioned in the normal position. The injured limb will need to be
supported in an improvised way.

I The patient's normal body temperature needs to be maintained/managed.

I Prevent hypothermia
I Prevent hyperthermia
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I Package patient to keep them warm and dry (Wrap in blanket and then in a
tarp, ensuring that airway and vitals can still be assessed)
I Use heat and cold packs when necessary
I Protect patient from exposure to the sun
I Use blood pressure cuff to maintain flow of IVs
I Secure O2 cylinder (many times between the legs of the patient)
I Use saran wrap for waterproof wound dressing
Padding void spaces
I Reduces pressure on skin surface that contact litter/lashing
I Head
I Shoulders
I Buttocks
I Groin (harness)
I Fills voids at natural curves of body
I Neck
I Lower back
I Behind knees (prevents hyperextension)
Face Protection
I Face shield
I Safety glasses
I Goggles
Helmet
I Offers minimal additional protection when patient is in litter
I May be source of discafort
I May flex neck (compromise airway and/ots@ine alignment)
Transferring Patient to EMS
I Keep pertinent patient information and a log of vitals with the patient for
extended evacuations. A strip of tape on the basket, leg, chest, etcE may assist
with this
I One person assigned to monitor the patient and to provide a patient report to EMS

or ED
|

Devices
There are many devices on the market that are used to package patients for transport
during technical rescues. Below are some of the common ones usedystem:

Ferno

Plastic shell with a steel bar around the outside for support

Can be slid easily over terrain

Can be used for vertical or horizontal litter orientation

Can be used with the big wheel (Is not the preferred choice but can be used)

All steel with chicken wire and wood bottom
Is the best choice for use with the big wheel
Provides better back protection for the patient

!

!

!

!
Stokes

I

I

!

I Can be used in vertical or horizontal litter orientation
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I Is best used in conjunction with the Oregon Spine SDKS)
I May be medically indicated for patients with pelvis injuries, tighten down to use
as a compression splint
I Can be squeezed through tight spaces
I Is great for cave rescue and confined space
I Can be used for vertical and horizontal litter orientation
Oregon Spine Splint (OSS)
I Is used for spinal immobilization (stabilization)
I Very similar to the Kendricks Extrication Device (KED)
I When used with a hasty harness a patient can be hauled or lowered
I Is made to be used with the Sked
Life Safety Products (LSP) Hdf-back
I Used for spinal immobilization (stabilization)
I Can also be used without aluminum spine board
I Is made with built in attachment points for loading

Securing the Patient
Stations should be setup to allow all students to package patients in eaehwteVit
appears they can competently do so.

Ferno and Stokes
If spinal immobilization is indicated secure the patient in the spinal immobilization
(stabilization) device, then place them in the litter.

I Use two 200 (min. length) webbings

I Tie an overhad loop in the end just large enough to go over patients foot (try to
leave footwear on)

I Put loop over patientOs foot, to act as a stirrup, and tie a clove hitch or girth hitch
around the rail to isolate the stirrup.

I Do the same on the other side

I Lash paient in the litter much like shoe lacing, securing the patient in three places
(one OXO to keep lower extremities in, one OXO around the pelvis, and one OXO
around the torso)

I Finish the lashing over the torso forming a OVO OR if required to hold thanchest
place, the lashing may be finished strait across. Care must be taken not to
compromise the airway.

I Secure the lashing with a truckers hitch on both pieces webbing independently.
Tie off the truckers hitch with a half hitch, safety it with an overhard.Kihe
same as the munter hitch)

I If the patient has lower extremity injuries that would contraindicate stirrups use
and upper OVO

I Use a 150 (min. length) of webbing

I Preferred to put a Ofor realO manufactured harness on the patient

I Girth hitch the middleof the webbing on the frontal attachment on the harness
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I Extend the two ends on the webbings upward toward the patients head and trucker
hitch the two ends to support the patients weight solely in the upper OVO, secure
the truckers hitch with a half hitan a bight and an overhand knot

Only use the upper OVO if there are lower extremity injuries. Suspending a patient in the
upper OVO in a harness can induce the onset of Harness Hang Syriduoimg.this

course no one should be suspended in the upper OVO.

Litter Bridals will be covered in the Hauls and Lowers Class

0SS

Secure the OSS on the patient per the manufactures recommendations

Secure the chest straps first (straps are color coded)

Secure the abdominal straps

Secure the ishial (leg) straps

Securehe head

Torso straps can go across the chest to match their color coding or can be secured
around the shoulder in case of a clavicle injury

Sked
A patient with a Pelvic injury may require being packaged in a Sked. The Sked can be
used to splint the pelsi If a Ferno is the preferred extrication device it may be preferable
to splint the patient with a Sked and package in a Ferno. A good practice is to prepare the
packaging device before sending it to the rescuer. For example, rig the sked with the
vertical bridle prior to sending it to the rescuer.
I 1t is preferred to have the patient in an OSS (with shoulder board) or on a
backboard
I Attempt to leave patients footwear on to protect the patients feet
I Place the patient on the Sked with shoulders abeem with grommets through
the middle of the Sked
I Cinch straps straight across the device (do not make OXOsO as they are not
recommended by the Mfg.), keeping in mind airway conc@wsrhand knots on
the straps arédNOT recommended)
I Bring the foot flap u@nd run straps through associated grommet and cinch down
(overhand knots on the straps &©T recommended)

Vertical Bridal

I Find the middle of the 10mm vertical bridal rope and tie a butterfly or a figure
eight on a bight at the middle point of the rope

Note: directions are given with one working end of a rope both sides will mirror each

other

I Pass each end of the rope through the grommets at the head end, from outside to
inside, and pull the knot up against the top of the sked.

* An alternative to this iso skip the head grommets and start feeding the
rope through the grommets by the shoulders. (See Sked manual for
directions)

I Feed straight through next set of grommets , inside to outside.
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I Continue to feeding rope through the carrying handles and unusad@ts
(weave the rope in and out of unused grommelmiween the carrying handles).

I Pass the rope, outside to inside, thru the next grommet past the last set of carrying
handles

I Pass the rope ends thru grommets at the foot end of the Sked (ingrdedpaind
ensure the ends are even. Tie a square knot at the outside foot end of the Sked

| Extend the tails up toward the patientOs knees and pass the ends through the
litterOs bridles and tie a square knot with safeties above the patientOs lower legs.

SEE ATTACHED SKEDCO SKED INSTRUCTION FOR PICTURES

Horizontal Bridals
I Using the yellow straps provided pass them trough the slots cut in the plastic that
are angled

LSP (Half Back)
I Place around the patient and connect buckles to their respective connectors
I If being used for vertical lift, attach the spreader bar or use webbing to improvise
a harness to attach to the front vertical attachment points. Webbing should not
allow a cinching action across the patientOs chest.

Big Wheel
I Can be placed on the Ferapothe Stokes but fits best on the Stokes
I The key is to push down on the litter and not pull up
I Eases the difficulty of extended wadkits

Wristlets

During an expedient rescue or one that is through an extremely small hole or space it may
not be practicalo package a patient in one of the devices above. One possible solution,
that does not providespine, is to use wristlets. There are-prade sewn wristlets that

could be added to your teams tool kit. Another option is to tie wristlets with rope or
webhing. The most common method for accomplishing this is tying the OcCalifornia Love
KnotO.

Hasty Harnesses

Rescuers may encounter instances where they need to remove victims from hazardous
environments quickly. Moreover, patientOs medical conditionseqaiye expeditious

removal from the surrounding environment to awaiting advanced medical care. The
hasty loop harness and the Ticknor harness are two such harnesses that allow rescuers a
means to facilitate patient movement. Remember, these harnesd3Dg@ovide €

spine support.
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The Hasty Loop

A rescuer can use a 200 to 240 piece of 10 tubular webbing. This harness can be used in
conjunction with other short spine immobilizers (e.g. OSS). If patient is unconscious
rescuers should be cautioustasiot obstruct airway. A-Collar may be used to prevent

an unconscious patientOs head from flexing down or extending backwards.

Tying a Hasty Loop when the patient is standing:

Step 1: Tie a water knot in the ends of a 20 ft to 24 ft piece allowing
4060 tail.

Step 2: Drape bight of webbing over rescuerOs shoulder and across the rescuerOs chest
allowing 3 ft in front of rescuer.

Step 3: Bring bight of webbing underneath patients legs up to where the knot is high
center of patientOs back unteir shoulders. The webbing is split with a
loop of webbing underneath each of patientOs armpits and underneath their groin.

Step 4: Pull the loops up and out to tighten. While keeping tension, gather all
pieces of webbing above the patientOs &eddtlip in a carabineer.

Step 6: Keep tension on the webbing till the harness is loaded with patientOs weight.
Ensure the webbing is running high across the patientOs back.

Tying Hasty Loop when patient is lying down, (ensure patient is sdpine)

Step 1: Tie a water knot in the ends of the webbing allo®Giiil (sic)
Step 2: Place loop of webbing around supine patient so they are encircled.

Step 3: Move webbing underneath patlent@s back where the webbing is under the
patientOs shouldersyrag patientOs side and under their armpit.

Step 4: Bring a bight of webbing through patientOs legs and pull slack toward patientsO
head. Lay webbing flat across one of patientOs shoulder next to patientOs head .

Step 5: Grasp webbing at patienti®s and bring upward to form loops on each side of
patient. Capture all webbing loops above patient and clip a carabiner into it.

Step 6: As the harness is tensioned, assist the patient to a sitting position. Ensure the
harness is secure and the weigbis high across the patientOs back running
underneath the patientOs armpits.
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Ticknor Harness:

The Ticknor harness can be tied with attachment loops on the back (for confine space
removal) or loops on the front (preferred method for consciouspatikescuerOs can
use a 30 ft piece of webbing to tie the Ticknor:

A Patient can be standing or lying down.

Step 1: Find middle of piece of webbing and place behind patient back. Run each end of
webbing underneath the patientOs armpits Grab thegwemds of webbing and
make two bights with the webbing on either side of patientOs armpits.

Step 2: Tie a square knot with bights of webbing above the nipple line of the patient.
Clip bights of webbing with a carabineer, ensure to keep the caraboee the nipple
line while finishing the harness.

Step 3: Run webbing down in front of patientOs chest down through patienttos legs,
not cross. Bring ends up behind patientOs buttocks around to the front.

Step 4: The right side webbing end vgt underneath the right side
webbing in front of the pelvis back towards the patientOs rear. The left side
webbing end will go underneath the left side webbing in front of the pelvis back
towards the patientOs rear.

Step 5: Start wrapping the pehgadle. Allow at least 1-A8 inches of tail to tie a
square knot with safeties on either hip.
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Tickner Harness

Step 3 Step 4 Step 5

Step 5 Step 5
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RECIONAL STRIKE TEAMS EQUIMrMPING ANG TRAINING

Confined Space Level I/l

Class Title:
General Rescuer and Confined Space Rigging Considerations

NFPA 1006/RESET JPROs:
55.2,554,558,7.1,7.15,7.1.3

Time:

3 hours

Scheduling Suggestions:
Confined $ace Level I, Il Day 2 Morning

Material s/[Equipment needed:
Audio/Visual equipment to display power points
Anchors power point

Rope, webbing, anchor strap, carabiners

Instructor requirements:
1:15 Instructor to Student Ratio

Objectives:
At the end of this lesson the rescuer should be able to:

Identify suitable anchor points in a wilderness and industrial environment
Demonstrate knowledge of anchoring rules

Demonstrate building anchors

Describe the two primary vertical system techniques

Define a lowering system

Describe the parts of a Two Tenséal Rope Systentowering system
Identify lowering considerations

Define a raising system

Explain and demonstrate parts of a Two Tensioned Rope Systising system
Identify raising system considerations

Identify and utilize standardized verbal commands

Identify and utilize nofrverbal commands

Identify rigging considerations for Confined Space Incidents

Explain tripod rigging considerations

Demonstrate three tripod rigging techniques

Explain and demonstrate tvwechniques for confined space retrievakeys
Know the advantages and disadvantagesgined space retrieval techniques
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Incident Case Study:

Los Angeles Fire Department Performs Confined Space Rescue at Atwater
Village Medical Firm

On Friday, January 21, 2011 at 3:57 AM, 10 Companies of Los Angeles Firefighters, 6 LAFD
Rescue Ambulances, 1 Heavy Rescue, 1 Urban Search and Rescue Unit, 1 Hazardous Materials
Team, 2 EMS Battalion Captains, 4 Battalion Chief Officer Command Teams and 1 Division
Chief Officer Command Team, a total of 84 Los Angeles Fire Department personnel under the
direction of Battalion Chief Craig Yoder, responded to a Confined Space Rescue at 4501 West
Colorado Boulevard in the Atwater Village area of Los Angeles. Responding to a report of
persons unconscious within the 269,000 square-foot Baxter Healthcare Corporation blood
plasma fractionation facility, first arriving Los Angeles Firefighters swiftly established a
perimeter, command post and safe staging location as they donned protective gear to enter the
facility.

Joined quickly by additional firefighters, and with an LAFD Hazardous Materials Squad and
LAFD Urban Search & Rescue Team on the way, firefighters discovered and rescued an adult
male found pulseless and non-breathing.

Nearby the man, but trapped within the confines of a cylindrical vessel, firefighters discovered a
pair of his coworkers unconscious.

According to witnesses, the three men had been cleaning and/or maintaining high-technology
medical equipment when they were suddenly overcome. The exact sequence in which the men
collapsed has yet to be confirmed.

As LAFD personnel moved the first lifeless worker to an area of safety for advanced medical
care, firefighters utilized strength and ingenuity to safely extract the pair of unconscious men
through a 24" diameter portal atop the permanently mounted four-foot-tall by five-foot-wide tank
in which they were imperiled.

The two critically ill men rescued from the tank, and their gravely ill colleague - who had his
pulse and blood pressure restored by the skilled effort of LAFD Paramedics - were rushed alive
to a trio of nearby hospitals. Though Los Angeles Police Officers later informed LAFD that one
of the men had died, it was not immediately clear which had succumbed.

While LAFD Hazardous Materials experts determined a significant presence of ethanol in the
area where the men collapsed, it was not immediately clear what role the substance had played,
in whole or in part, in the worker's demise or his colleague's being rendered unconscious.

Republished with the permission of the Los Angeles Fire Department.
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Anchors (General Rescuer Refesher & Confined Space considerations):

Remember: In an industrial environment ropes and equipment may be exposed to temperature
extremes, chemical hazards or may fall great distances due to carelessness. Always inspect rope:
and equipment after use danremove any piece of hardware that you suspect maybe
unserviceable. Also, you may have to decon a piece of equipment that may have been exposed
to a hazard Please refer to manufacturer instructions for cleaning certain pieces of equipment.

Bombproof Anchors defined An anchor, which if failed, would cause a significant structural

collapse. Examples:

Structural Concrete

Structural Steel

Large live tree

Vehicle remember todo & think about the followingwatch out for hot areas, olil,
grease, acidnd g to structural membergry to anchor with vehicle perpendicular to the
direction of the load, chalk wheels, keep lights and sirens in OonO pesitimnto alert
others if vehicle is powered up and about to be moved, set the parking brake, and keep
keys secured.

Davits (small crane arms for hoisting, check load rating)

Supports for large machinery

Questionable Anchors:

When in doubt back it up

Improper Anchors

Insulated Pipes
Cast Iron Pipes
Aluminum Handrails
Lightweight Metal
A/C units

Brick Veneer

Dead Trees

Loose Rock

Anchoring Rules

Strongest part of the system

Back up questionable anchors
Keep angles at 120 degrees or less
Pad sharp or rough edges

Rig high
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Anchors

I Single Point Anchors

0 Tensionless Hitch

Looped Knot
Webbing looped and dbled (AKA- Basket, 3 Bight)
Utility Strap
Prusikloop
Wrap three pull two

O O o0oOoOo

Multiple -Point Anchors Systems

The anchor is the foundation of most any rescue system. Of primary importance is the actual
anchor point itself, which can be defined as the olifedtis providing the means of supporting

the load (i.e. tree, column, hand rail, etc). In the General Rescuer Course we primarily focused
on single point anchors and at times extended those single point anchors to allow for more
efficient rescue operatisnDuring that training, the importance of good primary anchor selection
was emphasized. For the Confined Space Course the emphasis is still on the selection of good
primary anchor points but the rescuer may wish to share or distribute the load amoabdofever
those anchor points. Aystem configuratiorproviding load distribution over more than one
anchor point, either proportionally or disproportionaity called aMultiple -Point Anchor

System The two common techniques dread Sharing Anchors (indepenént legs) andelf
Equalizing (OslidesO to allow load distribution). In the Confined Space Course we will primarily
discuss and udeoad Sharing Anchors

There are several reasons why Multipleint Anchor Systems would be used. When rescuers
arrive ata technical rescue event often times the patient is located where anchors may not Oline
upO with where it would be optimal for the operation. As our technical abilities increase we
should progress from allowing the anchors to dictate where we condudi@meend make the
anchors work for us. By using Multiploint Anchor Systems a Focal Point can be created by
extending anchors that are available to a desired location and connecting them together creating a
Load Sharing Anchor.

Another application foMultiple-Point Anchors would be where the individual anchor points
provided are less than adequate for the anticipated force. Using a MBhipleAnchor System,

one could connect several inadequate anchors together and produce an anchor systeof capable
sustaining the anticipated force. Incorporating inadequate primary anchor points is beyond the
expectations of a Confined Space student but understand that this is a valid technique that may
be needed during rescue activities.

As with other areas okthnical rescue, when it comes to anchors a solid understanding of the
physics involved can be important. Understanding the affects of angles produced by our rigging
can aid in identifying safety ratios, ensure equipment is not over stressed, etc. Wdieig bui
Multiple-Point Anchor Systems be sure and identify the angle produced between the legs coming
from the primary anchors. Angles beyond 120 degrees can produce force multipliers.
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Forces can quickly exceed the mass of the load. Some examples of arg)lédeir resultant
forces:

120;- 100% or 1T*
15G- 200% or 2T*
160;- 300% or 3T*
165;- 400% or 4T*
17G- 600% or 6T*

* These numbers are approximations. Actual values are different but these numbers are provided
for ease of field use.

When rigging Muliple-Point Anchor Systems either avoid angles flatter than d2@nsure the
rigging is capable of supporting the force that will be applied to it.

There are two techniqu&ge teach in Confined Space Course. The first uses a rope tied to an
anchor point using a direct anchor attachment(knot in the end of the rope around the anchor
point) extending it out to the desired location and tying a series of butterfly knots and taking the
running end of the rope back and anchoring that to another anchor poaithbr a direct
attachment or by running it through a munter hitch to allow flexibility. Variations of this
technique are allowed during field exercises but this is the primary variation taught for
consistency purposes. The second technique uses andeosiens from multiple anchors
coming to a Focal Point. A rigging plate should be used at the Focal with prusik hitches
connecting it to the anchor extension ropes. The prusiks allow adjustment of the Focal Point.

Anchor extensions
At times it may be ppropriate to use an anchor a distance from the work area and extend it from
there closer to the work area.

I Single strand of rope (with a bowline knot around an anchor and a butterfly down a few
feet from that)

Keys to Confined Space Rigging success

Always look up for high help

Keep knots small and compact

Keep rigging systems simple and efficient

Have equipment attached to youthe equipment cache, or in usevoid laying
a piece of equipment down on the ground or near the edge.

O 00O
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Vertical Systems (General Rescuer Refresher)
There are two primary vertical system techniques.

1. Two Tensioned Rope Systems (TTRS): that utilize two ropes attached to the load and
they share the load equally.

2. Single Tensioned Main line with an Un-tensioned Belay System (STM-UTB): One
rope supports the load and the other is only loaded in the event the main load supporting
system is rendered ineffective.

Both techniques use two ropes to support the load and provide redundancy. Both systems can be
very effective. lis the goal of this course to provide simple, retainable, reproducible systems.

Lowering systems
A lowering system is defined as a means to control the lowering of a load to a destination
using a rope.

Two Tensioned Rope Systems (TTRS)

During a lower effort should be made to allow both ropes to share the load equally. In
the event that one of the two ropes is rendered ineffective, the load would shift onto the other
rope and there would be no impact force.

Parts of a TTRS lowering system
» Two anchors As close together as possible. It may be desirable to have them on separate
anchor points for redundancy.
» Two descent control device$ypically use the same type of device on both lines. During
the class, munter hitches will be used
» Two brake tendersThis is the rescuers tending the friction devices

Single Tensioned Main — Un-tensioned Belay (STM-UTB)

Only one rope is loaded and acts as the Oelevator lineO commonly referred to as the Main
Line. The other rope attached to the load is a Belay. The Isetggically not loaded unless the
Main Line is rendered ineffective.

Parts of a STM-UTB Lowering System
» Mainline- Supports the load
» Brake tenderThis is the rescuer tending the friction device
» Belay systemActs as a redundant system that will catod impact force produced by
the falling load. (ex. Munter Hitch, Tandem Triple Wrapped Prusik Belay)
» Belay tenderThe rescuer operating the belay
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Lowering Considerations

I Rig where the brake tender can work safely and effectively

I Rig where communicatio is facilitated

I Give the litter room for a good resting place at the top. 100 of space is a good
objective

I Protect the rope at friction points

I Rig where you are less likely to drop things on the patient (avoid crumbly edges,
etc.)

I Rig where getting the itter over the edge will be as easy and safe as possible

I Use a high directional if itOs available

I Rig the litter before it is sent to the rescuers (see litter rigging considerations)

Parts of a Raising System

I Anchor(s)

I Two ropes attached to the loadtléer TTRS or STMJUTB)
I Mechanical advantage system

I Progress capture device (PCD)

I Haul team

Progress Capture Device

A progress capture device (PCD) is a component that captures the progress of the haul system.
When the load is raised a distance, the PGDheld the load at that point until the rescuer:
resets the system, continues the haul, lowers the load, or whatever is needed during the
evolution. Examples of some PCDs are: Gibbs, Rescucender, Single Prusik, Munter Hitch, Eight
Plate, etc.

Two Tensibned Rope Systems (TTRS)

To actually have a TTRS during a raise, a haul system would need to be used on both ropes (one
each) supporting the load. Effort should be made to allow both ropes to share the load equally. In
the event that one of the two ropssréndered ineffective, the load would shift onto the other
rope and there would be no impact force.

Parts of a TTRS Raising System

I Two Anchors As close together as possible. It may be desirable to have them on separate
anchor points for redundancy ase rigging methods that would produce a redundant
bombproof anchor (mulpoint anchor, Level | and I1).

I Two PCDOsTypically use the same type of device for both. Preferably one that goes
Oboth waysO to make it easier to switch to a lower. (Ex. Muittar Bight Plate, etcE)
though a rope grab would work it may be more efficient to have a device that allows you
to lower should the need arise.

I Two PCD tenders

I Two haul teamsThis will maintain a TTRS. This method allows for more force to be
directed tovard the load without overloading components. It will also allow you to
overcome higher amounts of friction for edges that produce a lot of friction.
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Note: The same set up could be used with one Haul System making itdT8,Mut the PCD
method must bebde to act as a belay for the load.

Single Tensioned Main — Un-tensioned Belay (STM-UTB)

Only one rope is loaded and acts as the Oelevator lineO commonly referred to as the Main Line.
The other rope attached to the load is a Belay. The belay is typicdlloaded unless the Main

Line is rendered ineffective.

Parts of a STM-UTB Lowering System
I Mainline- Supports the load (could be an inlind1), or a piggyback system attached to
the mainline)
I PCDon the Mainline
I Belay systemActs as a redundant sgm that will catch the impact force produced by
the falling load (ex. Munter Hitch, Tandem Triple Wrapped Prusik Belay)

Different Haul System Configurations

Inline

I Uses the mainline to construct the haul system
| Z-Rig

Piggyback
I Uses a separate ropedonstruct the haul system and is then attached (piggybacked) onto

the mainline.

I Attach to the mainline with a rope grab device (single Prusik, Rescucender, or Gibbs);
this is often called thHaul Cam

I Block and Tackle

Parts of a Raising System
' Anchor(s)
I Two ropes attached to the load (either TTRS or STNB)
I Mechanical advantage system
I Progress capture device (PCD)
I Haul team

Types of MA (General Rescuer Refresher)

Simple Systems
I All traveling pulleys move toward the anchor at the same rate of speed.
I Is one system working on itself
I Counting the number of ropes at the load will determine the MA ratio
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Examples of simple systems
I 1:1 (Georgia haul)
I Block and tackle systems (4:1 & 5:1)
I 3:1 zrig (for use in lowangle)
I Counter balance (to be taught ithgr low-angle)

Compound Systems

¥ Any combination of two or more simple systems acting on each other forms a compound
system.

¥ To determine the MA of a compound system, multiply the MA ratios of all the systems
working on each other. 5:1 acting on a 3:15:1

¥ Traveling pulleys will move toward the anchor but not necessarily at the same speed

¥ Having the greater MA system working on a smaller MA results in fewer resets

Examples of compound systems

4:1 pig rig

Complex Systems

These are systems that duat follow the rules of either the simple or the

compound systems. Complex systems may have pulleys moving in different directions
and may be moving toward the load.

Tripod Rigqing techniques

Summary: There are many different manufactured tripods omrthket. Tripods are used for
high help where no high is available or access to highikalifficult. Tripods are identified in
NFPA 1983 as a Portable Anchéfested to a minimum load of Light Use MBS of 13kN (2923
Ib) General Use 36kN (8093 Ib) \witut failure). Always check manufacturer for rating of the
tripod you are using. The following should be considered whenever using a tripod:

Only use a tripod that are designated for human loads

Manufacture must provide maximum working load at maximutaresion

Know the working load of your tripod at various heights

Tripods ratings are reduced as the tripodOs legs are extended. Check with manufacturer
for specifications.

Follow manufactures instructions for assembly and use.

Ensure legs are in fully loekl into position whenever in use

It may be advisable to run belay directly into portal in case of tripod failure to minimize
fall

¥ Tripods will become unstable if load moves outside the radius of the tripod.

K K K K

K K K
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Tripods will become unstable if the haul from the head is angled outside the radius of the
tripod legs. Use a directional pulley to keep force of the pull inside the legs of the tripod
Always use the leg restraining chains to ensure full strength ratings

Avoid tying the tripod legs to the deck

Winches must be designed for human loads must be designed for hauling and lowering
For victim to clear hole in vertical packaging configuration consider extending tripod
height to 9 foot.

K K K K

Techniques:

Tripod technique 1 (TT1): A block and tackle 4:1 or 5:1 mechanical advantage is placed at the
headof the tripod and a munter belay/retrieval is run over the edge into the confined space. The
block and tackle is raised or lowered from that point. Controlling the progress of the load is done
by minding the progress capture device and controlling the rope. There are several options on
where to place the progress capture device. Options for placing the progress capture are as
follows: the PCD (a cam device) is internal of the B&T or the progress capture (a munter) can
be anchored remotely away from the block and tackle. The belay is anchored to a near by anchor
and will run over the edge into the confined space.

Advantages Simple & quick to set-up. Good for short vertical drops 50 ft or less.

Disadvantages Limits high help because of mechanical advantage system takes
up vertical space. This technique may use bunches rope for longer vertical drops.
The force of the load needs to be within the radius of the tripod. There may be a
need for a directional pulley inside the footprint of the tripod to redirect the haul
line. Also, rescuers may be more at risk working near the edge.

* Consider having rescuers being tied in short if working near the edge.

Tripod Technigue 2 (TT2): In this technique the mechanical advantage and lowering systems
are anchored remotely (outside the legs of the tripodA Two Tension Rope System is used to
lower and a Single Tension Main Un-tensioned Belay in raising. Redirecting lines inside the
footprint of the tripod will be necessary to keep forces created by the raise or lower from tipping
the tripod. Initially, the rigging team may want to lower the rescuer on a TTRS over the edge
and into the confined space before the tripod is set up. This will allow the rescuer to make
patient contact quickly. Once the tripod is set up, there are several rigging options for raising
operations and they are follows: when using a STM-UTB, Single Tension Main-Un-Tensioned
Belay the mainline should be redirected to run through a high point pulley and the belay line
would run over the edge (if there was failure in the high point, keeping the belay separate may
lessen the resultant forces on the load when the belay line sees the load), another option is
redirect and run both the main line and belay line through high point pulleys on the tripod (this
keeps the belay as a redundant safety system throughout most of the raising sequence).
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Advantages Allows maximum height for removing a rescuer or patient from a confined
space. System is easy to use control.

Disadvantages More complicated rigging and resource intensive to set up.
Communication may be difficult with increased distance between team members.

Tripod technigue 3 (TT3 or the OReeveO technigueln this technique, the mainline will be
anchored at both ends and must be in line A 4:1/5:1 block and tackle will be piggybacked onto
the main line with a munter as a progress capture that will be used for raising the load.
Furthermore in describing this technique, the main line will be redirected through a high point
pulley at the head of the tripod. You may want to place a double pulley at the head of the tripod
but two single pulleys will work, too. The mainline will continue down and around a bottom
pulley, this pulley will attach to the rescuer/victim, the line will go around this pulley back up to
the head of the tripod and around the other pulley at the head of the tripod. Finally, the mainline
will continue out to an anchor point in line with the anchor with the munter on the gposite
side This end will be tied to an anchor point using a direct anchor attachment.

During a raise, the 4:1/5:1 block and tackle acting on the pulley that is attached to the
rescuer/victim (a 2:1) will make the entire system ideally an 8:1/10:1 mechanical advantage for
the entire system. As for the belay line, it will run over the edge. Remember opposing main
line anchors must be in line. During a lower a TTRS can be used.

AdvantagesGreater mechanical advantage is being used to move the load.
Stable tripod when anchors are in line.

Disadvantages Rigging may be more complicated. Be aware of greater forces on the
patient and equipment with increased mechanical advantage.

Retrieval Systems Techniques:

Summary: Retrieval systems are systems that aid in retrieving entrants/rescuers from confined
spaces. Retrieval systems can be used in conjunction with tripod rigging techniques or be
separate systems. Before entry into a permitted confined space, a retrieval system will be setup
and operaional prior to entrants/rescuers entering a confined space.

Moreover, OSHA requires that entrants have an immediate means of retrieval entering a
confined space. Also a retrieval system is needed for workers who enter a vertical permit
required confined space greater than 5 feet in depth The key here is to always have a plan on
how to immediately retrieve entrants/rescuers before they enter the space. The retrieval system
and retrieval/belay line can be waived or removed if internal configurations or entanglement
hazards would render it ineffective. Also, attachment of the retrieval/belay line will be to the
center of the back or the dorsal attachment point, on full body harness. An option here is place a
prusik loop between the dorsal attachment point and the retrieval/belay line. The prusik loop is
girth hitched to the dorsal attachment point and the retrieval/belay line is clipped into the prusik
loop with a carabiner. This allows the rescuer/entrant to have access to that carabiner.
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Moreover OSHA states that if full body harness is not feasibistlets may be used. &irlines
are being usedhe airline and retrieval line can be connected together to reduce clutter. The
material used shoulde easily removabléom the retrieval line. Ayood practice isise medical
or electrical tapéo attach air lines to retrieval lines every 5 to 6 feet.

In addition to having retrieval systena back up team should be standing by and ready to make
entry. RESET defines OreadyO as O30 second r8addgdond ready is defined as: bapk
persanel only have to place face piece on and clip into a lowering system thereby immediately
being ready to enter a confined space and perform a rescue.

Below are retrieval rigging options. When employing #teieval system, consider the
advantages and disadvantages of each technique.

Running a retrieval line through high help (advantages/disadvajitages
Advantages:Edge problem will be easier.
Disadvantage May take time to redirect retrieval &rthrough high help and

directional pulley to keep force within radius of tripod leiy&ay usemore
equipment

Retrieval Line Techniques:

Retrieval Line Technigue 1 (The OSharedO Technigue)Rescuers are lowered into a
confined spadsee above ipod techniques). Aetrieval line, anchored at remote location, is
attached to thérst rescuer.As more rescuers enter the confined space they tie butterfly
knot into the first rescuers retrievalline and enter the spacelf rescuers are lowered intbe
confined space with a vertical block and tackle theagarate retrieval mechanical advantage
system (a block and tackle) is builtoperational, and ready prior to rescuer(s) entryif
rescuers are lowered into the confined space with a Two teddrwEe System then the block
and tackle mechanical advantage system will be built prior to enfthys retrieval mechanical
system will bepiggybacked onto theetrieval line in the event a rescuer needsaaescued.
Patients will have a separate helae.

AdvantagesSimple belay set up, easier line management

DisadvantagesTwo separate hauling systems needed, rescuer fistlast out,
Possibility of only having one line on rescuer while being retrieved from confined space.

Retrieval Technigue 2The OSeparateO TechnigueRescuers are lowered in the confined
space (see above tripod techniques). Each rescuer/patient will baparateretrieval line.
Once on the ground, the rescuer(s) will detach from the lower line(s) and remaiir owthe
retrieval line. The emergency retrieval gmst a block and tackle, is pbaiilt and reag prior to
rescuer(s) entry. If rescuers are lowered into the confined space with a vertical block and
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tackle then @eparate retrieval mechanical advantag system (a block and tackle) is built
operational, and ready prior to rescuer(s) entryit will be piggy backed on to the rescuerOs line
that needs to be retrieved from the confined space.

Advantages Good option for rescuers who may be on air arve ladr lines. First
rescuer in can be first rescuer out.

DisadvantagesMore ropes and equipment used. Rope entanglement problem.

Communications in a Confined Space environment:

Upon entering in a confined space environment voice communicationg chifidult and
limited. Hand held radios may quickly become useless as rescuers move further into the
confined spaceProbes and talk boxes may also aid in locating victims in a confined space.
Below is review of voice commands covered in the GeneratiRer Course. Also covered is a
review of nonverbal communication techniques that may add rescuers in a confined space
incident

Verbal Commands

As with any operation, standardized commands can increase efficacy. Before operating
any system a ORole Gallshould be conducted. The ORole Call® Command applies to any
operation (i.e. Lower, Raise, Belay etc.). A System Safety Check should be done either just prior
to the role call or finished before the role call is complete.

Before any system is used thergmn in charge should start the operation by loudly
sayingOROLE CALLO, followed by a ready check (role call) of each position (i.e. bra&s,
belayman, edge tenders, haul team, tag lines, etc.).

Once the role call is complete, the commadiosition theLoadO should be used to
direct the team members to move the load in a position to be hauled or lowered.

Once the load is into position, the commadidbad the System@ill be used to suspend
the load by the ropes.

Example: . )
Squad LeaderOROLE CALLO (eryone should stop talking and listen to the leader)

Squad LeaderOBlue Line Ready?0
Blue Line OperatorOBlue Line Ready!O

Squad LeaderORed Line Ready?OE (Leader should check the readiness of all positions)
Red Line OperaterORed Line ReadyOE (Afiositions should respond with their readiness)
Squad LeaderOPosition the LoadO (The load should move into position)

Squad LeaderOLoad the SystemO (The load should be suspended by the ropes)

Squad LeaderOSlow HaulO, OSlow LowerO, etc. (Directiation)
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Other Standardized Commands
Often when belaying, the commands below may need to be used. An example of this would be
when belaying a person rappelling.

On Belay This is a question to the belayan to ensure he/she is ready to belay
Belay On Is the answer from the belgigan confirming he/she is prepared to belay.
Off Belay- Term used to let the belagan know the belay is no longer needed
Belay Off Used to confirm the belay is no longer in operation

Stop Used by anyone in the operation t@send action

Slack A request for slack

Tension A request for tension

VVVYVYVYVYY

Non-Verbal Communication:

Hand and arm signals that may be helpful where verbal communication is limited or hampered:

OOKGQG | am OK. Everything is Ok.

Description: Fingers ofree hand pointing straight out and touching top of head, arm forms
circle.

ONOT OKO/OThere is a ProblemO

Description: Fingers of one hand extended, one arm extended parallel with ground, make a
horizontal slashing move across your throat

OHaulO/OUP(Blow Haul)

Description: With arm extended up and index finger pointing up, move arm in horizontal circles.

OLowerO/Down (Slow lower)
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Description: With arm extended down and index finger pointing down, move arm in horizontal
circles.

OSTOPO

Description: Form a fist in both hands, cross forearms in front of your face or one fist up

OOn Ground, Operations complete®atient and/or Rescuer is/are on the ground safely.

Description: Place arms on head, making a circle, and cross hands.

I Using Rope (to communicate) = The €A-T-H System

Note message is sent from one direction at a time (from sender to receiver or vice versa)
with a reply in some instances. For example, a confined space attendant may pull on a
rescuerOs safety line onoask OAre you OOKOO. The rescuer will return with one pull of
his safety line Ol am OOKOO. Furthermore, that same rescuer may pull his safety line
twice to tell the attendant to allow slack in his safety line. The attendant will reply with
one pull sgnaling message received and slack will be given. Firm deliberate pulls are
imperative. Rope running around edges can mimic rope pulls.
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The OATH Sequence:

O= (1 Pull of the roppAK O= | am OOkO and/or Message received
A= (2 Pulls of the ropedillow SlackO = Let out rope.

T= (3 Pulls of the ropeflension LineO = Take up rope.

H= (4 Pulls of the ropejMelpO= There is a life threatening event, BIG
PROBLEM. USUALLY the rope is pulled repeatedly
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Confined Space LI/LII Course

Class Title:
Initial Entries

NFPA 1006 JPROs:
NFPA-7.1.1,7.1.2,7.1.3,7.1.5,7.2.2, 7.2.3,
RESET-7.1,7.2,7.4

Time:
4 Hours

Scheduling Suggestions:
After refresher of ropes and knots, hauls and lowers, pt. packagiddecture over
equipment specific to cespace

Materials/Equipment needed:
Equipment necessary for students to do perform entry, search, and removal of patients
and victims utilizing high help

Instructor requirements:
1:5 Instructor to Student Ratio

Objectives:
At the end of this field day the learner should be able to:
I Build and operate a Two Tensioned Rope System or a Single Tensioned Main and
Un-tensioned Belay system that incorporates Ohigh helpQujri
Build and operate a emergency retriewatem
Demonstrate a raise and a lower of a rescuer into a confined space
Demonstrate the practices of proper air monitoring
Demonstrate proper ventilation of a egpace environment
Demonstrate proper verbal and naerbal commands
Demonstrate entry prodares needed to enter a confined space.

Initial Entries 11-27-11 (Dru)



Field Work Goals

The focus of this field work is to give the students hands on time with entering a confined
space for rescue. A site should be selected to provide several different types of problems
building on the lessons from the previous days of class. This is the where the lecture
evolves into scenario based situations where the student will begin to perform actual
rescuer movement in a real espace environment. This is the phase where the students
get hands on and get to operate equipment (communication and air monitoring) and
tactics that are specific to capace (Rescuer retrieval systems, lock out/tag out, and
ventilation). Student will begin to incorporate entry permits;pgsa@ning, and staffip

of the additional positions to their rescue that pertain tespaice and the ICS system

that is necessary to mitigate this type of emergency. Instructors should be very directive
ensuring the students are taught how to efficiently conduct confined sparations.

Fall Protection

At times it may be required for rescuers to travel to an edge that would expose
them to a fall hazard. Means should be employed to safeguard rescuers from this hazard.
The method to be used at the General Rescuer leveuseta travel restriction system.
The method used will be referred to as béired in Short. The rescuer shouOT go
over an edge and use this system to support their weight. It is only intended to prevent
the rescuer from falling in the event of gsli

1. The rescuer will plum the edge for desired length on the edge line that is
tied off life safety to a suitable anchor

2. The Rescuer will then tie a figure 8 into the edge side of the rope; the
rescuer will then attach the figure 8 directly to his or lz@néss.

3. Next the rescuer will attach a prussic loop onto the edge line, and then
attach the loop end of the prussic to the same carabineer used to attach the
figure 8 knot to the harness. The rescuer is now tied in short. He or she
may move up and down tleelge line safely.

Ventilation

There will be times when the best way to make a confined space environment
safer for both the rescuers and the victimm® remove/displace the product, add good air
to a stagnant air space, or cool or heat a space by adiorce air system (ventilation
gear). This will be the time when ventilation practices and positive impact tactics will be
demonstrated so that students will learn what is required to operate ventilation in a safe
educated manner to minimize negatingacts to a rescue by improper ventilation.
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Hazard Mitigation

Students will begin to utilize Lock out/Tag out tactics to eliminate known forces
that may need to be stopped to ensure the safety of the Rescuers and the victims located
in the conspa@ environment. This process can be readily performed during the walk
around/preplanning phase upon arrival to an incident. Occasionally the use ahbaz
ID equipment can assist in identifying the products and how to mitigate, ventilate, or
eliminate ay further product from invading the space while rescue operations are being
performed by locking a system out of operation

Communication

Most communications that is available to #heerage rescuer will not work in a
conspace environment. The studewifl learn first hand the constraints of their existing
systems and ways to overcome these issues by using verbal anrderbain
communications as well as specialized communication equipment designed with con
space in mind. Ceampace specific communicatis work well in corspace rescue but
are very manpower and time intensive. There will be many times where the time and
manpower needed to set up this equipment will be counter productive for the situation at
hand. This is where the verbal and +vambalcommunications will come into play.

Evolutions

Multiple evolutions should be conducted allowing the students to perform confined space
entries. The focus of these evolutions is to ensure the procedures and requirements are
understood and put into praaicAs the training site allows, various entry types should

be presented including: vertical, horizontal, rope based entry, ladder entry, tripod use,
low edge entries, etcE
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Confined Space Level I/l

Class Title:
Non-Air Entry

NFPA 1006RESET JPROs:
NFPA 1006 JPR’s 7.1.1,7.1.2,7.1.3,7.1.4,7.1.5
RESET JPR’s 7.1,7.2,7.4,7.6

Time:
9-hours

Scheduling Suggestions:
Day 3, after Basic Entry, before On-Air Entry

Material sS/[Equipment needed:

Minimum 5 ropes Tripod

Access to full equipment cache Ventilation System

4x Full body harness (w/dorsal Air monitoring equipment
attachment) Lockout/Tagout Kit

Level D PPE Training Medical Gear
Stokes/Backboard Communications equipment
SKED/OSS Scene Tape

Miller Halfback or similar device Rehab supplies

Instructor requirements:
1:5 Instructor to Student Ratio

Objectives:

At the end of this lesson the rescuer should be able to:

Secure scene, perform lockout/tagout, establish working zones
Conduct a scene size-up

Identify operational mode (rescue, search, recovery)
Interview an Attendant, Supervisor and witnesses
Implementation of Incident Command System

Conduct a Rescue/Recovery

Conduct a Recovery/Termination

!
!
!
!
!
!
!
I Participate in an After Action Review

Non-Air Entry 6/19/2011 (DL)
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Non-Air Entry Goals:

The focus ofNontAir Entry is to give the students hands on ticoenbining the skills of

ICS, rigging, basic entry and patient packaging in-amrentry scenariosA site should

be selected to provide several differentetypfconfined spacesScenarios should be
instructor driven moving toward student run scenarios. The instructors and students will
still be responsible for system safety.

Rescue Work:

Students are to demonstrate the ability to control a rescue alldagrimioperate a rescue
system, make patient contact and extricate the patient. While the focus of the scenarios
should be patient rescue, instructors are given leeway to add variables such as rescuer
rescue as seen fit not as punitive measures butaddaa aspect once student groups
show signs of skill acquisition.

Patient Care and Movement:

In Confined Space Rescue, often it is the environment itself that exposes the patient to
higher level of danger in comparison to injuries. Students will beateg to weight

level of injury/illness with the situation and act accordingly. Major bleeding or long bone
injuries should be assessed and treated, if possible, before completing patient packaging
and movement. Students will also be asked to assessdls for supplemental
breathing/circulation control with the environment. Often it will be more advantageous

to remove a patient from a tight confined space to outside of the space where life saving
efforts can be taken with more effectiveness.

During field evolutions the students are expected to perfiatient packaging in
accordance tpatient assessments. The student should take into consideration the
patientOs comfort and safety while beirticated A cache of medical equipment should
be provided The equipment should be reusable during the class. Instructors will need to
have a list of injuries and vital signs ready prior to the scenarios.

Assessment and Pr&Entry Operations
Once student assignmsiatre given by instructors, the @Il implement the Incident
Management System; SEE Incident Management Lesson.

An instructor will act in the role of industry entry supervisor and/or witteesscure any
confined space permit paperwork, entry logs, atmospheric logs, MSDS information and
any other dcumentatioron scene at the time of the simulated incident

IC will make the determination of mode of operation. Rescue (Immediate Action

RescudRescue Pro Formasearch or recovery and establish the operational tempo of the
rescue.
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At minimum a retrigal system will be constructed, for nwartical entry. A vertical
lower/haul system and retrieval system will be constructed for vertical entry.

Finally, a rescue plan will be briefed by either the IC or Operations. This plan will
include;

» Expected tdss

» Emergency procedures

» Site briefing

» Time limits/Work limits

Entry and RescueOperations

Prior to rescuer entry, all pentry tasks shall be completed. Air monitoring and air
monitoring log will be in effect. Entrants will be logged by hole watckviatant, safety
officer or designated scribe on an entrant log with time and duration. Constant
communications will be kept with rescue team.

In vertical entry, the main lower/haul system will be manned and the backup retrieval
system will be ready for imediate use. In newvertical entry the retrieval system will be
manned. A life safety check, general roll call and haul commands will be used. Rescuers
will enter the confined space with necessary patient packaging equipment either taken
with them or radily available.

Once patient contact is made the rescum t@dl assess patient for injuriesd package
the patient in a safe and appropriate manner. Patient will be removed based on the
environment/scenario. Rescuer removal from the confined spkéerminate entry
operations.

Scenario may dictate that multiple groups of rescuers should be rotated into the confined
space to affect the rescue. If the first team of rescuers are only able to locate the patient
before time limit benchmarks are metather need for rescuer removal (i.e.: temperature,
debris removal, injury to rescuer etcE) then the IC should coordinate the entry of the
backup team and the establishment of a new hgckeam.

Termination

Patient will be transferred to Instructoc@se as a simulated patient handover and
assumption of care by an ambulance service. Entry teams will be debriefed, space
secured and equipment inventoried and inspedtestructorwill lead the group in an
After Action Review, assess need for CISD aslahb.
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REGIONAL STRIKE TEAMS EQUIFMING AND TRAINING

R.E.S.E.T.

Confined Space Level I/l

Class Title:
Incident Preplanning

NFPA 1006/RESET JPROs:

7.2.1

Time:
1 Hr

Scheduling Suggestions:
Before Scenarios

Materials/Equipment needed:
Power Point, Computer, Projector, Screen, and Curriculum

Instructor requir ements:
1:30 Instructor to Student Ratio

Objectives:
At the end of this lesson the rescuer should be able:

Identify and document using a Preplan form to formulate operational tactics for a
confined space emergency rescue

Identify and use any applicableigelines and/or regulations

Identify and document Site specific hazards and/or processes

Identify, explain, and document isolation procedures

Identify and document entry and exits points as well as their type

Identify and document internal configuiais

Identify any Special Resource needs
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Preplanning a Facility/Site

Preplanning a facility in your response district before an incident is the preferred
method. That being said this isnOt always possible so itOs very important that you take the
time to establish guidelines on how to handle these type of incidents within your own
departmentOs SOGs.

It is the intent of this portion of class is to develop processes used during
preplanning of a confined space. Using a preplan form will assist in gawgl@actics by
basing decisions off of detailed information.

Guidelines and Regulations

OSHA States thatmany workplaces contain spaces that are considered OconfinedO
because their configurations hinder the activities of employees who must enteimwanrl exit
them. A confined space has limited or restricted means for entry or exit, and it is not designed for
continuous employee occupancy. Confined spaces include, but are not limited to underground
vaults, tanks, storage bins, manholes, pits, sposcess vessels, and pipelines. OSHA uses the
term Opermitequired confined spaceO (permit space) to describe a confined space that has one or
more of the following characteristics: contains or has the potential to contain a hazardous
atmosphere; contasna material that has the potential to engulf an entrant; has walls that converge
inward or floors that slope downward and taper into a smaller area which could trap or asphyxiate
an entrant; or contains any other recognized safety or health hazard, suchgwarded
machinery, exposed live wires, or heat stré¥armitted sites require an entry permit to be
created and posted at the entrance to the confined space.

Site Specific Hazards and Processes

Every confined space has the potential for life tteneiag hazards to be present.
These hazards can be chemical, thermal, mechanical, or atmospheric. These hazards can
be hazardous materials and may require the use of breathing apparatus and barrier control
by using various levels of PPE. Preplanning tipes$yof chemicals used at these locations
can assist rescuers in selecting the right PPE and/or the viability of the pt. Knowing what
you are dealing with can assist in deciding on whether this will be a rescue or a recovery.
Some substances wonOt causenarediate life threat but can displace enough oxygen as
to cause the rescuer to make unsafe decisions due to hypoxia. Requesting MSDS sheets
will help with your preplanning of an incident.

If prior preplanning hasnOt occurred, every attempt to locate aupervisor,
competent person, or maintenance personnel should be made. Any person with detailed
information on the sites hazards, processes, and layout will be beneficial for safe
mitigation of a rescue

Isolation Procedures
Modern machinery can comba many hazards to workers, from things like
electrical, mechanical, pneumatic, or hydraulic sources. For example a typical industrial
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machine may contain things like hot fluids, moving presses, blades, propellers, electrical
heaters, conveyor belts with pinch points, moving chains, ultraviolet light, etc.

Disconnecting or making safe the equipment involves the removal of all energy sources
and is known as isolation. The steps necessary to isolate equipment are often documented
in an Isolation Procedure or a Lockout/Tagout Procedure. The isolation procedure
generally includes the following tasks:

Identify the energy source(s)

Isolate the energy source(s)

Lock and/or Tag the energy source(s)

Prove that the equipment isolation is effective

B W N —

The locking and/or tagging of the isolation point lets others know not to de-isolate the
device.

The National Electric Code states that a safety/service disconnect must be
installed within sight of serviceable equipment. The safety disconnect ensures the
equipment can be isolated and there is less chance of someone turning the power back on
if they can see the work going on. These safety disconnects usually have multiple places
for locks so more than one person can work on equipment safely.

In industrial processes it can be difficult to establish where the appropriate danger
sources might be. For example a food processing plant may have input and output tanks
and high temperature cleaning systems connected, but not in the same room or area of the
factory. It would not be unusual to have to visit several areas of the factory in order to
effectively isolate a device for service (e.g. device itself for power, upstream material
feeders, downstream feeders and control room).

Modern safety manufacturers provide a range of isolation devices specifically
designed to fit various switches, valves and effectors. For example most modern circuit-
breakers have a provision to have a small padlock attached to prevent their activation. For
other devices such as ball or gate valves, plastic pieces which either fit against the pipe
and prevent movement, or clam-shell style objects, which completely surround the valve
and prevent its manipulation are used.

A common feature of these devices is their bright color, usually red to increase
visibility and allow workers to readily see if a device is isolated. Also, the devices are
usually of such a design and construction to prevent it being removed with any moderate
force. (That is to say that an isolation device does not have to stand up to a chainsaw, but
if an operator forcibly removes it, it will be immediately visible that it has been tampered
with).

To protect one or more circuit breakers in an electrical panel a lockout tagout
device called the Panel Lockout can be used. It keeps the panel door locked and prevents
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the panel cover from being removed. The circuit breakers remain in the off position while
electrical work is done.

Entry and Exit Points

Proper preplanning will identify all of the possible entry and exit locations to a
confined pace as well as what type it is. If a confined space has more than one entry/exit,
the command staff should post rescuers at all of the possible locations along with any
tools necessary to open or close these openings. This will eliminate the possibility o
missing the pt. exiting and leaving the scene or allowing bystanders to enter the confined
space and become a victim as well.

These opening should also be monitored with properly calibrated sensing devices
that will detect as a minimum: oxygen levelsldower explosive limits. Control of these
opening will also assist with ventilation capabilities in the confined space. No entry into a
known confined space should be allowed before air monitoring has been completed or
PPE that will compensate for thesespible hazards have been donned.

Internal Configurations

The internal configuration of a confined space is an important aspect in deciding
what equipment will be necessary in litigating a rescue. Site supervisors or Maintenance
personnel can be a greatsource when collecting information about the internal
configurations. Some of the things that should be noted are:

- -entry/exit opening size
-internal pinch points or sharp bends
- available anchor points
- distance from potential victims to the exits
-valves, gate, or doors

The size of the openings will be the first and most obvious obstacles in
preplanning your rescue. This information will tell you what equipment that you can get
into the space to assist with your rescue operations

Internal pinchpoints will be treated the same as the openings at the entry/exit.
This will dictate what equipment or operations can be done past these points. Sharp or
tight turns/bends in a confined space are will directly impact your pt. packaging and
hauling operatins. Too many bends or turns over a rough area may require the haul
operations to be performed locally instead of outside the confined space. This knowledge
can greatly increase the efficiency of the rescuers by allowing the necessary equipment to
be broughin by the rescuers or for a separate team to be tasked with mitigating this issue

Information about possible anchors and high point anchors should obtained from
the onsite personnel familiar with the site or noted during travel. If noted, this
information should be relayed immediately to command to prepare the possible rigging
teams
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Distance to potential victims from the entry points will define the limitation of the
equipment available to the rescuers. Examples of this may be that the patientrisdoo fa
supplied air systems and extra air bottles may need to be staged within the space.
Hydraulic or pneumatic tools may not be available if extrication is required and electric
tools may be the only option.

Internal barriers of any type may need to peraed prior to entry if they can only
be opened from the outside. Site personnel can help with this and all lock out/tag out
procedures should be followed to eliminate entrapment or the loss of air or tools. Internal
barriers made need to be opened from ititerior and knowing what type of tools are
required to accomplish this task will be very useful

Special Resources Needed

Other resources may be needed for situations that canOt be taken care of by the
crews and rescuers on site. Knowing where youallbazmat teams are located and how
to contact them can be very useful. Rescuers may run into situation where pressure was
an issue and getting the pt. to a hospital with decompression chamber may be necessary.
Large scale ventilation or temperature congstems may be needed. These are just
some examples of special resources that may be needed on a confined space emergency.
Preplanning of possible incident sites with in your response district, prior to an event, can
greatly assist you in a safe, effioterescue by knowing what addition resources may be
needed and how to quickly contact them.

Exercise
Time should be made for students to-pl@n a space and fill out a standardized e
form.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Confined Space Level I/I1

Class Title:
On Air Confined Space Entries: Fieldwork

NFPA 1006/RESET JPR’s:

7.1.1,7.

Time:
6 hours

1.2,713,7.14,7.14,72.2,7.2.3

Scheduling Suggestions:

Day 4

Materials/Equipment needed:

Equipment necessary for students to Ferno/Sked/Stokes/LSP Carabiners

do on-air confined space rescue: Webbing Lock out/tag out kit
SAR Cart Decon Kit Pulleys (Single, double, PMP)
Rope Rope protection Prusik loop

Air Bottles SCBA Tripod

Rigging plate Con. Space Communications Rescueceder/Gibbs
Air lines equipment Electric fan with duct
Full Body Harness(es) third party Air Mask

tested MSDS

Instructor requirements:
1:5 Instructor to Student Ratio

Objectives:
At the end of this field work the student should be able to:

Know acceptable entry conditions for confined spaces

Know OSHA’s expectations on training in confined spaces.

As a team perform the duties of a Hole Watch/Attendant during a confined space scenario

As a team perform atmospheric monitoring/testing prior to entry in the confined space

Perform the duties of a rescuer during a confined space scenario.

Perform the duties of a back up rescue team member during a confined space scenario.

As a team perform the duties of a supplied air team member

Utilize permitted confined space check list or “permit” to confirm the necessary procedures for
mitigating hazards and safely entering a confined space

Utilize confined space communication systems during a confined space scenario

Request and utilize an MSDS to assist in completing a confined space scenario

As a team conduct a pre-entry safety briefing prior to rescuers entering a confined space.
Given a simulated permitted confine space, monitor the confined space, ventilate, perform lock
out/tag out procedures and identify the hazards in and around the confined space.

Know and describe the benefits and limitations of ventilating a confined space
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Incident to Study:
Tarrytown Firefighter Killed While Initiating Confined Space Rescue. Sept. 7, 2010

A Tarrytown Firefighterwas killed Monday evening while trying to rescue a worker who had
collapsed while investigating a sewage backup.

At approximately 6:30 p.m., Firefighter John Kelly, 51, descended into a 15" manhole located
behind the Consolidated Engine Company in Tamyt, New York, to perform a confined space
rescue after Tarrytown Department of Public Works employee Anthony Ruggierovese®me

by fumes undergroundNeither man was wearing an oxygen mask, and Firefighter Kelly was also
overcome by the fumesDespie an immediate rescue attempt by Tarrytown Fire Department
Second Assistant Chief Gene Gasparre and Felix Sartario, both men perished.

Ruggiero was also a volunteer firefighter with the Hope Hose Company Engine 79.

An investigation into the incident isxayoing, however, there are reports that a responding hazmat
team measured the oxygen level to be at 14 percent at the time of the accident.

Author:Karen Batista - Fire Department Network News

Below are suggestedcenarios to be covered.Instructors may mix and match
components and may not cover all the instances presented below due to time and
space limitations. Ultimately the lead instructor will determine what scenarios will be
covered.

I Make entry into at least 3 types of representative confined spaces, with one of them being
an elevated permitted confined space and one being an opening less than 240.

I Perform an on air confined space rescue scenario with rescuers using a supplied ai
respirator and escape pack placing the patient onto an LSP, Life Support Product.

I Perform an on air confined space rescue scenario with rescuers using a supplied ai
respirator and escape pack and removing the patient from the confined space in a SKED.

I Perbrm an on air confined space rescue scenario with rescuers using a supplied air
respirator and escape pack placing the patient into a SKED, removing them from the
confined space, and conducting an emergency decon on them upon exiting the confinec
space.

I Paform an on air confined space rescue scenario with rescuers using a SCBA, removing
the patient form the confined space in a hasty harness.

I Perform an on air confined space rescue scenario with rescuers using a SCBA, removing
the patient form the horiz¢al entry confined space in a SKED, and conducting a technical
decon on them upon exiting the confined space.

I Perform emergency retrieval of a downed rescuer using the emergency retrieval system anc
back up rescue team then conduct a emergency decon ogsa@llers upon exiting the
confined space
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Tip: To prevent rope and air hose entanglement if multiple rescuers are entering in a confined
space each rescuer should select one side of the victim to work and package the victim. The
rescuer should stay that area. Moving around the victim multiple times may cause rope and air
hose entanglement with other rescuers or with surrounding equipment.

Need for Immediate rescue:

See Confined Space Decision Making Tree in the Appendix

A confined space emeggcy is a possible life threatening emergency. Immediate patient contact
and extraction out of a hazardous environment may be needed to save theTietinescuer
should only enter the confined space if their personal protective equipment and saéeing sye

in place to protect the rescuer. Fire fighters may want to consider using fire fighting turnouts.
(Remember historically a majority of confined space fatalities have been would be and ill
prepared rescuers.)

Acceptable entry conditions for confined spaces are as follows: Note atmospheric testing should
occur prior to entering a permit required confined space

(1) Acceptable limits for oxygen concentration in air should be within 19.5 percent and
23.5 percent. An oxygeanriched atmosphere ismtsidered to be greater than 23.5
percent and poses a flammability hazard. An oxydgficient atmosphere is considered
to be lower than 19.5 percent and can lead to asphyxiation without fresh air breathing
apparatus.

(2) Flammability is measured as a@antage of a materialOs lower explosive limit (LEL).
Rescuers should not enter confined spaces containing atmospheres greaterpbaeritOofa
materialOs LEL without the appropripgesonal protective equipment (e.g. structural fire fighting
equipmet).

Remember: There is no adequate protection for an explosion within a confined space.

(3) Acceptable toxicity levels are specific to the hazardous material involved, and chemical
properties have to be assessed to determine the level of the hazagivian

environment and time frame. The confined space technical rescuer should have

available resources capable of understanding the assessment tools necessary for analysis

and identification of hazardous conditions within confined spaces and intexprethti

that data.

Note: If the space has any of the hazards listed above mitigating actions should take place
and or personal protective equipment should be worn to protect the rescuers and patient.
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Confined Space Training Requirements: OSHA

Summary 6OSHAOs expectations of rescue service personnel in training in confined spaces:

¥ Each member must be trained in basic first aid and CPR, with at least one team
memeber holding current certification

¥ Must have training of Austhorized Entrant and be ablgetform assisgned rescue
duties

¥ Trained to use the appropriate rescue equipment

¥ Annual practice in representative confined spacesPractice of a confined space
rescue at ground level does not meet the pracecgirements for the same
confined space afevated levels. Moreover, practicing the Oworst caseO scenario,
(e.g. elevated, internal configuration or portal size) will meet the ground level
practice requirements. Elevated is where the entrance portal or opening is above
grade 4 feet or more.

Air considerations for the patient:

Along with medical equipmenthe initial rescueshould considebring an air source tthe patient

if the patient is a Obad airO environment. Air sources could be an air mask and regulator attach:
to the supplied airespirator or SCBA. It is paramount that the patient air line is free from
obstruction and at no time will the patientOs air system become compromised. Rescuers should |
vigilant to ensure the patientOs airway is maintained and air flow is constastnglfa SCBA,
rescuers should monitor bottle pressure frequently and have SCBA bottles easily accessible to b
changed out. Once the Pt is packaged he/she is unable to assist with managing their air mask ai
airlines. As a packaged Pt is transported thinoagspace, care should be taken to ensure their
airlines do not become entangled and/or dislodged the PtOs mask.

Ventilating the Space:

Early and effective ventilation may improve victim survival, noe confined space environment

for rescuer entry anchay aid in survival of rescuer in the event of rescuerOs air system failure.
There are many types of fans and ducts on the market. Electric fans should be made and rated fi
confined space ventilation useéAn intrinsically safe axial farwith a duct isan exampleof an
acceptable fanAn axial fan may be capable of positive and negative ventilation

The capacity of the fan is stated in cubic feet per minute (CFM). Bgimivthe volume of the

space (volume is calculated by multiplying width x heiglaepth) by the CFM, of the faeguals

the time ittakes to exchange air one time in the space.
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Key points to consider when ventilating:

Key points to

I The goal is to exchange the air in the space as many times as possible

I Place fans where they will have maximueffect, as close to hazard as
possible

I Be extremely cautious when ventilating spaces with flammable
atmosphees. There may be a potenttal bring he flammable substance
into aflammable range and or exhaust the substance into an ignition source.

I Additional ducting may be necessary to increase ventilation effectiveness.

I Always consider where the contaminated exhaust is going and if it will pose
an additional hazard

I Positive ventildbn is best way to supply oxygen

I Negative ventilation (must have harduat) works well with heavy
contaminants and may be best way to ventilate flammable or toxic
atmospheres

I Mechanical ventilators may have to be bonded to the confined space

consider inwhen using an SCBASAR or escape bottlen a confined spae:

¥ Rescuers are wearing SCBA

o

o

I"HS8H" (&) #

Keep accurate time rescuers are on air

Option 1 (our preferred methodpet an exact time on rescuers will stop what they
are doing and evacuate the hole. Egample: rescuers are usingta minute
bottle. They will eacuate the hole at the 8 minute mark.

Option 2 Use1/3 rule when deciding when rescuers need to evacuate the confined
space. For example; if rescuerOs are using a 45 minute air bottle. You may wani
allow the rescuer 15 minutes or less in the confspaite to make patient contact,
patient care and/or patient extrication. The rescuer will have 15 minutes to
evacuate the hole. The remaining air in the bottle (fik@dy less than 15 minutes)

is for decan and for safety cushion. Rescsishould not sty in a confined space up

to the point that their vibralert sounds.

In extreme circumstances there may be instanediere rescuers may need to
remove their SCBA to either make patient access or when evacuating the hole.
Note Rescuers should make evegportunity to pass through an area without
having to remove an SCBA. Steps for Olppafile-Full SCBA RemovalO

" Loosen waist belt and unbuckle

" Loosen shoulder straps

" Remove right shoulder strap first

" Remove left shoulder strap anwhintain firm grasp onregulator hose and
shoulder strap
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I Inspect other area you will be passing into and look out for void spaces
where you or SCBA may fall in to

' Push SCBA through opening with the cylinder valve entering first. This
prevents low pressure line from being pdlland compromising the face
piece seal.

I Manipulate body though, possible at a 45 degree amghantaining
contact with left shoulder strapand regulator hose

I Reorient SCBA to normal positieradjust and don

* Rescuers arausing a SAR

o As an air attendanit is good practice to change out air bottle before the low

pressure alarm sounds. Check manufactures instructions on when that alarm

sounds.

Make a separate cache full and empty bottles to replace SAR cart quickly.

Marking air hose with medical tapedcstinguish rescuer and patient air lines.

o Using medical or electrical tape to connect air lines and retrieval lines or belay lines
may be the preferred method to ensure easier tape removal/placement. Place tape ¢
about every 4 to 5 foot marks.

O O

* Rescuersare using a escape packs
o Only turn on escape bottles in emergency air situations. Where your escape pack is

last air resource.
o Some older escape pack may not have a vibralert.

After the patient and Victim are out of the space: Decon

Rescuers, patigs and equipment may be exposed or contaminated to hazardous material in
confined space. Routes of entry include the following; inhalation, ingestion, absorption and
ingestion. Exposure briefly defined means to come in contact with the matexjabsure does

not mean contaminated On the other hand, twontaminate means to soil, stain, or infect by
contact or association.

If a rescuer, patient or equipment is believed to have become exposed or contaminated to

hazardous material. A decontaminatiprocedure must be performed. The following are some
decontamination options:
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Emergency Decon: Proces®f physically reducing the contamination of people
exposed in lifehreatening or potentially liféhreatening situationsvhere there
may not be time or resources to establish official decontamination corridor. An example
would be pulling a preonnect hose line from a fire engine and washing a rescuer down
when he departs the confined space. Other emergency decon
key points:

-Time is ofthe essend flush, strip clothing, flusifmay want to
have garments available for those being deconed)

-Limited control of runoff

Technical decontamination (See Appendix for: Decontamination Layout July 2006) :
Establishment of decontamination kdor to systematically remove contaminants from
personnel and equipmenit may involve several statior® steps. Key Points:

-Gross rinse

-Scrub and rinse

-Final scrub and rinse

-Area for PPE removal and exit

Note: If the hazard is known, please emsthat hazard will not react with decon agents.
Information sources such as Material Safety Data Sheets (MSDS), and Wireless Information
System for Emergency Responders, (WISER) [this is a free application for smart phone users] will
have information orwhat agents and processes can assist in deconing and protecting individuals
from the agents harmful effects. Substances usually used in deconing are as follows: water, dis
soap and bleach. Consider dry decon as an option for solid hazards.
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Confined Space Rescue Decision Making

Search

Rescue pro forma
procedures

URGENT—

Immediate
Action Rescue

Rescue

YES

}

Is pt viable

YES

v

Attempt to
ID MOI

v

Attempt to
ID Hazard

v

Urgency
risk/benefit

Recovery

NO
Requires disentanglement
' or other mitigation/LOTO
Hazard requires mitigation
' or increased PPE

—> NON URGENT

v Vv v

Rescue pro forma
procedures




G ADNAL ST E TEAMS EQUIPTRE AND TRADANG

R.E.S.E.T.

CONFINED SPACE COMMAND CHECKLIST

Size-up

%dPrimary Assessment
%oSecure witness or competent person
%ddentify immediate hazards
%oLocation, number, condition of victims
%Attempt contact
%.Determine if Rescue or Recovery
%oSecure Entry Permit

%oSecondary Assessment
%What type of space
%dProducts in space
%dHazards: atmospheric, mechanical, electrical
%oDiagram of space
%JCan non-entry retrieval be made?
%oStructural stability of space
%dProper personnel and equipment on scene
%Additional resources necessary
%.Atmospheric monitoring: ventilation, respiratory
%Retrieval system

Pre-entry Operations
%olnitiate confined space rescue permit
%JMake general area safe
%oEstablish perimeter
%oEvacuate if necessary
%oTraffic and crowd control
%JMake rescue area safe
%oEstablish lobby control accountability
%.Test atmosphere: O2, LEL, toxic
%.Ventilate appropriately
%.Secure hazards: lock-out, tag-out
%.Action plan with back-up plan
%.Entry team ready
%.Back-up team in place
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AIEGMOMNAL STANE TEAMS EQDQLANFPFTAE AND TN NG

R.E.S.E.T.

CONFINED SPACE COMMAND CHECKLIST

%dProper equipment
%PPE
%oExplosion proof lighting and communications
%oRespiratory system (SAR, SCBA)
%JRemote air monitoring
%dPersonal atmospheric monitor
%oClass 3 harness
%0Rigging team
%oTripod or high help
%oRetrieval system
%JPatient packaging devices
%AIr Supply
%dPrimary air supply
%oBack-up team air supply
%oExtra bottles
%oPre-entry briefing
%Advise each team of expected task
%dDiscuss emergency procedures for each team
%dProvide each team with site briefing
%Advise each team of time limits

Entry and Rescue Operations
%oEntry system safety check
%JMake entry
%JContinual atmospheric monitoring
%, Communication with entry team
%JMonitor ventilation system
%dAssist entry team with line management
%oocate patient
%JPatient packaging and extrication

Termination
%PAR %0Secure scene
%Recover Equipment %Debriefing

%JDecontamination %Call OSHA



REGIONAL STRIKE TEAMS EQUIFrMING AND TRAINING

R.E.S.E.T.

Confined Space Rescue Entry Permit

IMPORTANT! -THIS PERMIT SHALL BE COMPLETED AND REMAIN ON SITE FOR THE DURATION OF THE
RESCUE.

-FILL IN ALL BLANKS. CIRCLE CHOICES. CHECK BOXES FOR REQUIRED DECISIONS

ASSESSMENT

DATE START TIME INCIDENT #
INCIDENT COMMANDER (PRINT NAME)
SITE LOCATION

DESCRIPTION OF SPACE

ACCESS
CONTENTS OF SPACE MSDS AVAIL: YES/NO
REPORTING PARTY / CONTACT PERSON EXISTING ENTRY PERMIT AVAIL: Y /N
NUMBER OF PATIENTS CONSCIOUS: YES / NO

TIME LAST SEEN

[JRescue or []Search or []Recovery or []Training

HAZARDS IN SPACE
MECHANICAL / ELECTRICAL / PNEUMATIC / ENGULFMENT / TEMP: HIGH / LOW
HAZARDOUS SUBSTANCE / PIPES/DUCTS / OTHER
ATMOSPHERIC: % 02 % LEL PPM CO
PPM H2S OTHER TOXIC GASES: PPM OF

METER SERIAL # METER CAL. DATE SAMPLE TIME

TESTER NAME

PRE-ENTRY

HAZARD CONTROL

[1VENTILATION: POSITIVE PRESSURE / NEGATIVE PRESSURE / COMBINATION

[ 1 MECHANICAL: BLOCK LINKAGE / DISCONNECT / OTHER / NONE

[1ELECTRICAL: LOCK-OUT/TAG-OUT / DISCONNECT / NONE

[ 1 PNEUMATIC: LOCK-OUT/TAG-OUT / BLEED LINES / DISCONNECT / NONE

[ 1HYDRAULIC: LOCK-OUT/TAG-OUT / BLEED LINES / DISCONNECT / NONE

[1PIPING: BLIND / DISCONNECT NONE
OPERATION CHECKS

OPERATIONS PERIMETER CONTROL [] CONFIRM LOCK-OUT/TAG-OUT []

ELIMINATE IGNITION SOURCES [] ATMOSPHERIC MONITORING []

PROTECTIVE CLOTHING [] PROVIDE LIGHTING (3 SOURCES) []

RESPIRATORY []: SCBA / SAR VENTILATION [ ]

COMMUNICATION []: VISUAL / HARDWIRE / RADIO / ROPE / VOICE
ENTRY & EXTRICATION []: TRIPOD / MECHANICAL ADVANTAGE / OTHER

PATIENT PACKAGING []: STOKES / SKED / HALF-BACK / HARNESS / HELMET / OTHER
BACK-UP TEAM IN PLACE [] PRE-ENTRY SAFETY BRIEFING []
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Confined Space Rescue Entry Permit (page 2)

MEDICAL MONITORING

ENTRANT # 1 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
ENTRANT # 2 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
ENTRANT # 3 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
ENTRANT #4 PRE-ENTRY* B/P PULSE 02 % RESP
» POST-ENTRY B/P PULSE 02 % RESP
<
é BACK-UP # 1 PRE-ENTRY* B/P PULSE 02 % RESP
= POST-ENTRY B/P PULSE 02 % RESP
BACK-UP # 2 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
ATTENDANT # 1 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
ATTENDANT # 2 PRE-ENTRY* B/P PULSE 02 % RESP
POST-ENTRY B/P PULSE 02 % RESP
* PRE-ENTRY MEDICAL MONITORING MAY BE BYPASSED IN IMMEDIATE ACTION MODE IF MEDICAL SCREENING HAS
BEEN PERFOMED WITHIN AHJ REGULATIONS.
TERMINATION
PERSONNEL ACCOUNTABILITY [] EQUIPMENT RECOVERY []
O [SCENE/SPACE SECURED [] DEBRIEFING [ ]
“lrive DATE

I.C. OR OPERATIONS SIGNATURE
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Confined Space Rescue Entry Log

ENTRY LOG

ENTRY LOG
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT
ENTRANT TIME IN TIME OUT

HOLE WATCH ATTENDENT'S FINAL SAFETY CHECKLIST
LAST MINUTE CHECK BEFORE RESCUER'S MAKE ENTRY

t Confined Space Atmosphere Evaluated
t Ventilation Set Up and Running

t Medical Checkout by ALS Unit

t Class Ill Harness Donned

t Appropriate PPE

t Medical Pack

t Safety Briefing Conducted”

t Communications Check

t Safety line attached

t Emergency Retrieval System set up
t Emergency Action Plan
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Confined Space Air Monitoring Log

AIR LOG

AIR LOG

Time

O3

LEL

CO

H2S

Action Taken/ Event

LIST ANY OTHER MONITORED CHEMICAL HAZARDS SPECIFIC TO THE CONFINED SPACE HERE:
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Reset logo goes here

Confined Space Rescue Preplan

SPACE DESIGNATION: SPACE LOCATION:

STAGING AREA:

SPACE CATEGORY: SPACE TYPE (1-6): RESCUE SERVICE DISPATCH
__ Category | - Rescue Available (RA) Elevated __Yes __No _ Phone __Intercom|__Audible Signal
| Category Il - Rescue Standby (RS) Congested _ Yes __No _ Pager _ Radio |__ Other
METHODS OF RESCUE
__ Confirm that attendant has been trained in emergency proceedures Pre-rigging required? _ Yes __No
__ External (retreival): __Internal: __ Congestion:
| Haul System required __ Lowering System required/ Lowering area:
Anchorage . Bea}m __ Welded Steel Har.nd Rail __ Support Strut __ Tripod
___ Stairwell ___Anchored Steel Pipe ___Support Column ___ Other
SUGGESTED CSR  |RESCUE EQUIPMENT REQUIREMENTS (indicate quantity needed)
PREPLANNED Ascenders Anchor Straps Hauling Systems
E;;ZNIQUE: (1-5) Prusiks Carabiners Shock Aborbers
Webbing Swivel Line Transfer System
Pulleys
RESCUE ROPES (indicate quantity needed; do not include ropes in pre-built systems listed above)
IMain Line(s) (interior) | ISafety Line(s) | |Lowering Line(s) (exterior)
MEDICAL & PACKAGING EQUIPMENT (indicate guantity needed)
Spinal Immoblization: LSB 0SS Stretcher device: SKED STOKES
Cervical Collar Medical Kit

ADDITIONAL PPE (see Permit/MSDS):

RESCUE PERSONNEL* (last name, first initial)

First Responder(s): Hole Watch Attendant:

Team Leader: Air Watch:

Safety Line(s): Rigger:

Back-up Rescuer: *if more than one name listed, list in order of primary responsibility

SPACE DESCRIPTION/PLAN OF ACTION (continue on back if necessary):

ENTRY SUPERVISOR: PHONE #:

REPORT COMPLETED BY: DATE:
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SKED® SAVES LIVES
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TO PLACE A PATIENT ON THE SKED°®:

BACKPACK/TOWING
LOG ROLL METHOD HARNESS

_‘ﬂ

4. BRING ENDS OF ROPE UP OVER END 1. ATTACH ONE END TO THE BACKPACK,
PLACE SKED® STRETCHER NEXT LOG ROLL PATIENT AND SLIDE SKED® OF SKED®. PASS THRU CARRYING ONE END TO THE TOWING HANDLE
TO PATIENT. INSURE HEAD END OF AS FAR UNDER PATIENT AS POSSIBLE. HANDLES AND SECURE WITH A WEBBING. BACKPACK USED AS
STRETCHER IS ADJACENT TO HEAD GENTLY ROLL PATIENT DOWN ON TO SQUARE KNOT. SAFETY EACH SIDE TOWING HARNESS.
OF PATIENT. PLACE CROSS STRAPS SKED® STRETCHER. WITH AN OVER HAND KNOT.
®
UAPERSKED OTHER ACCESSORIES

REMOVABLE WEBBING HANDLES

3. SLIDE PATIENT TO CENTER OF SKED® 4. PULL STRAPS OUT FROM UNDER

STRETCHER. BE SURE TO KEEP SKED® STRETCHER AND FASTEN TO L SET OF 4 REMOVABLE WEBBING 35 TOW STRAP IS ATTACHED TO
SPINAL COLUMN AS STRAIGHT AS BUCKLES. (SEE PG. 5) HANDLES ENABLES UP TO 8 CARRY HANDLES ENABLING 3 OR 4
POSSIBLE. RESCUERS TO CARRY SKED®, INSERT RESCUERS TO DRAG THE SKED®,

THRU UNUSED GROMMETS ON SIDE

®
FES%8 OF SKED®. ragog




2(3")'&%#%)415.(,'(*! "HP%E& (HEHP&!) (F1# *#1+(#,-(. "0
A 30 FOOT LENGTH OF 3/8” STATIC KERNMANTLE ROPE WITH A FIGURE EIGHT KNOT 0/ # 1 14"
TIED IN THE CENTER IS USED TO CONFIGURE SKED® STRETCHER FOR VERTICAL LEFT/ ’ 0) ( ( *

DESCENT.
N

1. PASS EACH END OF THE ROPE THRU 1A. ALTERNATE METHOD FOR USE IN
GROMMETS AT THE HEAD END OF TIGHT CONFINED SPACES. 1. POSITION FOOT END OF SKED® 2. HAVE ONE RESCUER STRADDLE
THE STRETCHER. PULL THE KNOT UP STRETCHER AT HEAD OF PATIENT SKED® AND SUPPORT PATIENTS
AGAINST THE STRETCHER. HEAD, NECK AND SHOULDERS.

2. CONTINUE FEEDING ROPE THRU 3. PASS THE ROPE ENDS THRU 3. GRASP FOOT STRAPS OF SKED® 4. CENTER PATIENT ON SKED®
UNUSED GROMMETS AND CARRYING GROMMETS AT THE FOOT END OF STRETCHER AND SLIDE SKED® STRETCHER AND FASTEN STRAPS TO
HANDLES ALL THE WAY TO THE FOOT SKED® FROM THE INSIDE OUTWARD. UNDER PATIENT. BUCKLES (SEE PG 5).
END OF THE SKED®. INSURE BOTH TIE THE ENDS OF THE ROPE
ENDS OF ROPE ARE EVEN. TOGETHER WITH A SQUARE KNOT.

"#3$%& I"#$%'%
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