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This edition of NFPA 1670, Standard on Operations and Training for Technical Search and Rescue
Incidents, was prepared by the Technical Committee on Technical Rescue and acted on by
NFPA at its November Association Technical Meeting held November 15-19, 2003, in Reno,
NV. It was issued by the Standards Council on January 16, 2004, with an effective date of
February 5, 2004, and supersedes all previous editions.

This edition of NFPA 1670 was approved as an American National Standard on January 16,
2004.

Origin and Development of NFPA 1670

The responsibility for NFPA 1470, Standard on Search and Rescue Training for Structural Col-
lapse Incidents, 1994 edition, was transferred to the Technical Committee on Technical Rescue,
which prepared a proposed new NFPA 1670, Standard on Operations and Training for Technical
Rescue Incidents. That document incorporated the scope of NFPA 1470, expanding it to in-
clude identifying and establishing levels of functional capability for safety and effectively
conducting operations at technical rescue incidents.

This second edition of NFPA 1670 represents a complete revision and incorporates the
reorganization of the chapters to comply with the new NFPA Manual of Style. The title of the
document has been changed to “Standard on Operations and Training for Technical Search and
Rescue Incidents” as a result of a petition by the Technical Committee to the Standards Council
to include “search” as part of the scope of the Committee. The search element has also been
added to each of the disciplines within the document.

The committee wishes to acknowledge the valuable contributions of George Howard to the
origin and development of this document. Mr. Howard was working as a police officer for the New
York and New Jersey Port Authority when he perished in the line of duty on September 11, 2001, at
the World Trade Center at the age of 44. He was a 16-year veteran of the department and a
founding member of its elite emergency services division and was awarded the New York Police
Department’s Medal of Valor for rescuing children trapped in the World Trade Center during the
1993 bombing. Mr. Howard was a charter member of the NFPA Technical Rescue Technical
Committee, on which he represented the Nassau County (NY) Fire Academy. His enlightened
influence and hard work shall always be a part of this document.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Areference in brackets [ | following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, Annex K lists the complete
title and edition of the source documents for both mandatory
and nonmandatory extracts. Editorial changes to extracted
material consist of revising references to an appropriate divi-
sion in this document or the inclusion of the document num-
ber with the division number when the reference is to the
original document. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex K.

Chapter 1 Administration

1.1 Scope.

1.1.1%* This standard shall identify and establish levels of func-
tional capability for conducting operations at technical search
and rescue incidents while minimizing threats to rescuers.

1.1.2* The requirements of this standard shall apply to orga-
nizations that provide response to technical search and rescue
incidents including those not regulated by governmental
mandates.

1.2* Purpose.

1.2.1 The purpose of this standard shall be to assist the author-
ity having jurisdiction (AH]J) in assessing a technical search and
rescue hazard within the response area, to identify the level of
operational capability, and to establish operational criteria.

1.2.2 The functional capabilities of this standard shall be per-
mitted to be achieved in a variety of ways.

1.3 Equivalency. Nothing in this standard shall be intended to
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durability,
and safety in place of those prescribed by this standard, provided
technical documentation is submitted to the authority having ju-
risdiction to demonstrate equivalency and the system, method,
or device is approved for the intended purpose.
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Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 472, Standard for Professional Competence of Responders to
Hazardous Materials Incidents, 2002 edition.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2002 edition.

NFPA 1521, Standard for Fire Department Safety Officer, 2002
edition.

NFPA 1561, Standard on Emergency Services Incident Manage-
ment System, 2002 edition.

2.3 Other Publications.

2.3.1 ANSI Publication. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI/GCA G7.1, Commodity Specification for Air

2.3.2 U.S. Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402.

U.S. Department of Transportation, First Responder Guidelines.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
included, common usage of the terms shall apply.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Shall. Indicates a mandatory requirement.

3.2.4 Should. Indicates a recommendation or that which is
advised but not required.

3.2.5 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Acceptable Entry Conditions. Conditions that must exist
in a space to allow entry and to ensure that employees can
safely enter into and work within the space.

3.3.2 Alternate Air Source. A secondary air supply source sys-
tem that involves an alternate second-stage regulator provided
by either a separate dedicated second-stage or a multipurpose
second-stage regulator coupled with a buoyancy compensator
inflator valve.
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3.3.3 Anchor Point. A single, structural component used ei-
ther alone or in combination with other components to create
an anchor system capable of sustaining the actual and poten-
tial load on the rope rescue system.

3.3.4 Anchor System. One or more anchor points rigged in
such a way as to provide a structurally significant connection
point for rope rescue system components.

3.3.5 Ascending (Line). A means of safely traveling up a fixed
line with the use of one or more ascent devices.

3.3.6 Ascent Device. An auxiliary equipment system compo-
nent; a friction or mechanical device utilized to allow ascending a
fixed line. [1983:1.3]

3.3.7 Assessment Phase (Size-Up). The process of assessing
the conditions, the scene, and the subject’s condition and abil-
ity to assist in his or her own rescue.

3.3.8 Auxiliary Equipment. System components that are load-
bearing accessories designed to be utilized with life safety rope
and harness including, but not limited to, ascending devices,
carabiners, descent control devices, rope grab devices, and snap-
links. [1983:1.3]

3.3.9*% Avalanche. A mass of snow — sometimes containing
ice, water, and debris — that slides down a mountainside.

3.3.10* Belay. The method by which a potential fall distance
is controlled to minimize damage to equipment and/or injury
to a live load.

3.3.11 Bell-Bottom Pier Hole. A type of shaft or footing excava-
tion, the bottom of which is made larger than the cross section
above to form a bell shape.

3.3.12 Benching or Benching System. A method of protecting
employees from cave-ins by excavating the side of an excava-
tion to form one or a series of horizontal levels or steps, usually
with vertical or near-vertical surfaces between levels.

3.3.13 Bend. A knot that joins two ropes or webbing pieces
together.

3.3.14 Body Recovery. An operation involving the retrieval of
the remains of a deceased victim, but in no case a living person.

3.3.15 Cave-In. The separation of a mass of soil or rock ma-
terial from the side of an excavation or trench, or the loss of
soil from under a trench shield or support system, and its sud-
den movement into the excavation, either by falling or sliding,
in sufficient quantity so that it could entrap, bury, or otherwise
injure and immobilize a person.

3.3.16 Collapse Zone. See 3.3.102, Rescue Area.

3.3.17 Compass. A device that uses the earth’s magnetic field
to indicate relative direction.

3.3.18 Competent Person. One who is capable of identifying
existing and predictable hazards in the surroundings or work-
ing conditions that are unsanitary, hazardous, or dangerous to
employees, and who has authorization to take prompt correc-
tive measures to eliminate them. [1006:3.3]

3.3.19* Confined Space. A space that is large enough and so
configured that a person can enter and perform assigned work,
that has limited or restricted means for entry or exit (e.g., tanks,
vessels, silos, storage bins, hoppers, vaults, and pits), and that is
not designed for continuous human occupancy.

3.3.20 Confined Space Rescue Service. The confined space
rescue team designated by the AH]J to rescue victims from within
confined spaces, including operational and technical levels of
industrial, municipal, and private sector organizations.

3.3.21 Confined Space Rescue Team. A combination of indi-
viduals trained, equipped, and available to respond to con-
fined space emergencies.

3.3.22 Cribbing. Short lengths of timber/composite materi-
als, usually 101.60 mm x 101.60 mm (4 in. x 4 in.) and
457.20 mm x 609.60 mm (18 in. x 24 in.) long that are used in
various configurations to stabilize loads in place or while load
is moving.

3.3.23 Critical Angle. An angle of 120 degrees or less created
between two rope rescue system components wide enough so
as to create excessive force on the anchor points to which they
are attached.

3.3.24 Descending (Line). A means of safely traveling down a
fixed line using a descent control device.

3.3.25 Descent Control Device. An auxiliary equipment sys-
tem component; a friction or mechanical device utilized with
rope to control descent. [1983:1.3]

3.3.26 Disentanglement. The cutting of a vehicle and/or ma-
chinery away from trapped or injured victims.

3.3.27 Dive. An exposure to increased pressure whether un-
derwater or in a hyperbaric chamber.

3.3.28 Dive Operation. A situation requiring divers to com-
plete an assigned task.

3.3.29 Dive Team. An organization of public safety divers and
members in training.

3.3.30 Diver. An individual using breathing apparatus that
supplies compressed breathing gas at the ambient pressure.

3.3.31 Edge Protection. A means of protecting software com-
ponents within a rope rescue system from the potentially
harmful effects of exposed sharp or abrasive edges.

3.3.32 Emergency Incident. Any situation to which the emer-
gency services organization responds to deliver emergency ser-
vices, including rescue, fire suppression, emergency medical
care, special operations, law enforcement, and other forms of
hazard control and mitigation. [1561:3.3]

3.3.33 Emergency Medical Service (EMS). The organization(s)
responsible for the care and transport of sick and injured persons
to an appropriate emergency care facility. Referred to as Emer-
gency Services in U.S. federal confined space regulations.

3.3.34 Engulfment. The surrounding and effective capture of a
person by a fluid (e.g., liquid, finely divided particulate) sub-
stance that can be aspirated to cause death by filling or plugging
the respiratory system or that can exert enough force on the body
to cause death by strangulation, constriction, or crushing.

3.3.35 Entry. The action by which a person passes into a con-
fined space. Entry includes ensuing work or rescue activities in
that environment and is considered to have occurred as soon
as any part of the entrant’s body breaks the plane of an open-
ing into the space, trench, or excavation.

3.3.36* Entry Permit. A written or printed document, estab-
lished by an employer, for nonrescue entry into confined spaces.

2004 Edition
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3.3.37 Entry Team. The group of individuals, with estab-
lished communications and leadership, assigned to perform
work or rescue activities beyond the opening of, and within,
the space, trench, or excavation.

3.3.38* Environment. A collection of characteristics such as
weather, altitude, and terrain contained in an area that are
unique to a location.

3.3.39 Excavation. Any man-made cut, cavity, trench, or de-
pression in an earth surface, formed by the removal of earth.

3.3.40 Extrication. The removal of trapped victims from a
vehicle or machinery.

3.3.41 Face(s). The vertical or inclined earth surface formed
as a result of excavation work.

3.3.42 Failure. The breakage, displacement, or permanent
deformation of a structural member or connection so as to
reduce its structural integrity and its supportive capabilities.

3.3.43* Federal Response Plan. A U.S. government plan for
the basic mechanisms and structures by which the federal gov-
ernment will mobilize resources and conduct activities to aug-
ment state and local disaster and emergency response efforts.

3.3.44* FEMA Task Force Search and Rescue Marking System.
Distinct markings made with international orange spray paint
near a collapsed structure’s most accessible point of entry.

3.3.45* FEMA Task Force Structure/Hazard Evaluation Marking
System. Distinct markings made with international orange
spray paint, after performing a building hazard identification,
near a collapsed structure’s most accessible point of entry.

3.3.46* FEMA Task Force Structure Marking System, Structure
Identification within a Geographic Area. Distinct markings
made with international orange spray paint to label buildings
with their street number so that personnel can differentiate
one building from another.

3.3.47 Fixed Line (Fixed Line System). A rope rescue system
consisting of a nonmoving rope attached to an anchor system.

3.3.48 Force Multiplier. Any load, object, environmental fac-
tor, or system configuration that increases the load on the
anchor system(s).

3.3.49 Full Face Mask. A diving mask that covers the diver’s
entire face, includes a regulator for breathing, has separate
inhalation and exhalation chambers, provides for defogging,
free flow if the seal is broken, and provides for a communica-
tion module.

3.3.50* General Area. An area surrounding the incident site
(e.g., collapsed structure or trench) whose size is proportional
to the size and nature of the incident. Within the general area,
access by people, heavy machinery, and vehicles is limited and
strictly controlled.

3.3.51 Grade Pole. A wood or fiberglass pole, either cut to a
certain length or provided with markings, used by workers
when setting pipes on grade.

3.3.52 Hardware. Rigid mechanical auxiliary equipment that
can include, but is not limited to, anchor plates, carabiners,
and mechanical ascent and descent control devices.

3.3.53 Harness. See 3.3.69, Life Safety Harness.

3.3.54 Hazard Identification. The process of identifying situ-
ations or conditions that have the potential to cause injury to
people, damage to property, or damage to the environment.
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3.3.55 Hazardous Atmospheres. Any atmosphere that can ex-
pose personnel to the risk of death, incapacitation, injury,
acute illness, or impairment of ability to self-rescue. [1006:3.3]

3.3.56 Heavy Object. An item of such size and weight that it
cannot be moved without the use of power tools (e.g., hydrau-
lic lifting devices) or complex mechanical advantage systems.

3.3.57 High Angle. Refers to an environment in which the
load is predominantly supported by the rope rescue system.

3.3.58 Hitch. A knot that attaches to or wraps around an ob-
jectso that when the object is removed, the knot will fall apart.

3.3.59 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 indi-
vidual’s ability to escape unaided from a hazardous environment.

3.3.60 Imminent Hazard. An act or condition that is judged to
present a danger to persons or property and is so immediate and
severe that it requires immediate corrective or preventive action.

3.3.61 Incident Command System (ICS). The combination of
facilities, equipment, personnel, procedures, and communi-
cations operating within a common organizational structure
that has responsibility for the management of assigned re-
sources to effectively accomplish stated objectives pertaining
to an incident or training exercise.

3.3.62 Incident Commander. The person who is responsible
for all decisions relating to the management of the incident
and is in charge of the incident site. [472:3.3]

3.3.63 Incident Management System (IMS). A system that de-
fines the roles and responsibilities to be assumed by personnel
and the operating procedures to be used in the management
and direction of emergency operations; the system is also re-
ferred to as an incident command system (ICS). [1021:3.3]

3.3.64 Incident Response Plan. Written procedures, including
standard operating guidelines, for managing an emergency re-
sponse and operation.

3.3.65* Incident Scene. The location where activities related
to a specific incident are conducted.

3.3.66* Isolation System (or Isolation Devices). An arrange-
ment of devices, applied with specific techniques, that collectively
serve to isolate a victim of a trench or excavation emergency from
the surrounding product (e.g., soil, gravel, or sand).

3.3.67* Knot. A fastening made by tying together lengths of
rope or webbing in a prescribed way.

3.3.68 Laser Target. A square or rectangular plastic device
used in conjunction with a laser instrument to set the line and
grade of pipe.

3.3.69 Life Safety Harness. A system component that is an
arrangement of materials secured about the body and used to
support a person during rescue.

3.3.70 Life Safety Rope. A compact but flexible, torsionally
balanced, continuous structure of fibers produced from
strands that are twisted, plaited, or braided together and that
serve primarily to support a load or transmit a force from the
point of origin to the point of application.

3.3.71 Litter. A transfer device designed to support and pro-
tect a victim during movement.
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3.3.72 Litter Attendant. A person who both accompanies and
physically manages the litter.

3.3.73* Load. That which is being lowered or raised by rope
in a high-angle system.

3.3.74* Lockout. A method for keeping equipment from be-
ing set in motion and endangering workers.

3.3.75 Low Angle. Refers to an environment in which the
load is predominantly supported by itself and not the rope
rescue system (e.g., flat land or mild sloping surface).

3.3.76* Lowering System. A rope rescue system used to lower
a load under control.

3.3.77 Machinery. The moving parts of a particular machine.

3.3.78 Maximum Working Load. Weight supported by the life
safety rope and system components that must not be exceeded.

3.3.79* Mechanical Advantage (M/A). A force created
through mechanical means including, but not limited to, a
system of levers, gearing, or ropes and pulleys usually creating
an output force greater than the input force and expressed in
terms of a ratio of output force to input force.

3.3.80* National Search and Rescue Plan. A document that
identifies responsibilities of U.S. federal agencies and serves as
the basis for the National Search and Rescue Manual, which
discusses search and rescue organizations, resources, meth-
ods, and techniques utilized by the federal government.

3.3.81 One-Call Utility Location Service. A service from which
contractors, emergency service personnel, and others can ob-
tain information on the location of underground utilities in
any area.

3.3.82 Oxygen-Deficient Atmosphere. Air atmospheres con-
taining less than 19.5 percent oxygen by volume at one standard
atmosphere pressure.

3.3.83 Oxygen-Enriched Atmosphere. Air atmospheres con-
taining more than 23.5 percent oxygen by volume at one stan-
dard atmosphere pressure.

3.3.84 Packaging (Patient Packaging). The process of secur-
ing a subject in a transfer device, with regard to existing and
potential injuries/illness, so as to avoid further harm during
movement.

3.3.85 Panel. See 3.3.147, Traditional Sheeting and Shoring.

3.3.86 Panel Team. The group of individuals, with established
communications and leadership, assigned to construct (if neces-
sary), move, place, and manage panels (traditional sheeting pan-
els) both inside and outside the space, trench, or excavation.

3.3.87* Personal Protective Equipment (PPE). The equipment
provided to shield or isolate personnel from infectious, chemi-
cal, physical, and thermal hazards.

3.3.88 Personnel. Any individual participating within the in-
cident scene.

3.3.89 Pier Hole. See 3.3.11, Bell-Bottom Pier Hole.

3.3.90 Pre-Entry Briefing. Information passed to all person-
nel prior to entry into a confined space or trench/excavation
environment.

3.3.91 PrimaryAccess. The existing opening of doors and/or
windows that provide a pathway to the trapped and/or injured
victim (s).

3.3.92* Protective System. A method of protecting employees
from cave-ins, from material that could fall or roll from an
excavation face or into an excavation, or from the collapse of
adjacent structures.

3.3.93 Public Safety Diver. An individual who performs public
safety diving.

3.3.94 Public Safety Diving. Underwater diving, related to
team operations and training, performed by any member,
group, or agency of a community or government-recognized
public safety diving or water rescue team.

3.3.95 Pulley. A device with a free-turning, grooved metal
wheel (sheave) used to reduce rope friction. Side plates are
available for a carabiner to be attached.

3.3.96* Raising System. A rope rescue system used to raise a
load under control.

3.3.97 “Reach, Throw, Row, Go.” The four sequential steps in
water rescue with progressively more risk to the rescuer. Spe-
cifically, a “go” rescue involves physically entering the medium
(e.g., in the water or on the ice).

3.3.98 Recovery. Activities and programs designed to return
the entity to an acceptable condition.

3.3.99 Redundant Air System. An independent secondary un-
derwater breathing system (i.e., a pony bottle with first and
second stage or a pony bottle supplying a bailout block).

3.3.100* Registered Professional Engineer. A person who is
registered as a professional engineer in the state where the
work is to be performed.

3.3.101 Rescue. Those activities directed at locating endan-
gered persons at an emergency incident, removing those per-
sons from danger, treating the injured, and providing for
transport to an appropriate health care facility.

3.3.102* Rescue Area. An area surrounding the incident site
(e.g., collapsed structure or trench) whose size is proportional
to the hazards that exist.

3.3.103 Rescue Attendant. A person who is qualified to be
stationed outside a confined space to monitor rescue entrants,
summon assistance, and perform non-entry rescues.

3.3.104 Rescue Entrant. A person entering a confined space
for the specific purpose of rescue.

3.3.105 Rescue Incident. An emergency incident that prima-
rily involves the rescue of persons subject to physical danger
and that could include the provision of emergency medical
care, but not necessarily.

3.3.106 Rescue Team Leader. The person designated within
the incident command system as rescue group/division officer
responsible for direct supervision of the rescue team operations.

3.3.107 Resource Assessment. The component of the assess-
ment phase that involves the determination for the need for
additional resources. Resource assessment can be ongoing
throughout the entire incident.

3.3.108 Resources. All personnel and equipment that are
available, or potentially available, for assignment to incidents.

3.3.109* Retrieval System. Combinations of rescue equip-
ment used for nonentry (external) rescue of persons from
confined spaces.
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3.3.110 Risk. A measure of the probability and severity of
adverse effects that result from an exposure to a hazard.

3.3.111 Risk Assessment. An assessment of the likelihood, vul-
nerability, and magnitude of incidents that could result from
exposure to hazards.

3.3.112*% Risk/Benefit Analysis. A decision made by a re-
sponder based on a hazard identification and situation assess-
ment that weighs the risks likely to be taken against the benefits
to be gained for taking those risks.

3.3.113 Rope. See 3.3.70, Life Safety Rope.

3.3.114 Rope-Based Mechanical Advantage System. Arope res-
cue system component incorporating the reeving of rope
through moving pulleys (or similar devices) to create me-
chanical advantage.

3.3.115 Rope Rescue Equipment. Components used to build
rope rescue systems including life safety rope, life safety har-
nesses, and auxiliary equipment.

3.3.116 Rope Rescue System. A system comprised of rope res-
cue equipment and an appropriate anchor system intended
for use in the rescue of a subject.

3.3.117 Safety Officer. An individual appointed by the AH]J as

qualified to maintain a safe working environment.

3.3.118 Search Marking System. A separate and distinct mark-
ing system used to identify information related to the location
of avictim(s).

3.3.119 Secondary Access. Openings created by rescuers that
provide a pathway to trapped and/or injured victims.

3.3.120 Sheeting. The members of a shoring system that sup-
port the sides of an excavation and are in turn supported by
other members of the shoring system.

3.3.121%* Shield (or Shield System). A structure that is able to
withstand the forces imposed on it by a cave-in and thereby
protect employees within the structures.

3.3.122 Shoring (or Shoring System). A structure such as a
metal hydraulic, pneumatic/mechanical, or timber system
that supports the sides of an excavation and is designed to
prevent cave-ins.

3.3.123 Shoring Team. The group of individuals, with estab-
lished communications and leadership, assigned to construct,
move, place, and manage the shoring or shoring system inside
the space, trench, or excavation.

3.3.124 Sides. See 3.3.41, Face(s).

3.3.125 Single-Point Anchor System. An anchor system con-
figuration utilizing a single anchor point to provide the primary
support for the rope rescue system. A single-point anchor system
includes those anchor systems that utilize one or more additional
nonloaded anchor points as backup to the primary anchor point.

3.3.126 Size-Up. Amental process of evaluating the influenc-
ing factors at an incident prior to committing resources to a
course of action.

3.3.127 Software. A flexible fabric component of rope rescue
equipment that can include, but is not limited to, anchor
straps, pick-off straps, and rigging slings.

3.3.128 Special Operations. Those emergency incidents to
which the responding agency responds that require specific
and advanced technical training and specialized tools and
equipment.
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3.3.129 Standard Operating Guideline. An organizational di-
rective that establishes a course of action or policy.

3.3.130 Standard Operating Procedure. A written organiza-
tional directive that establishes or prescribes specific operational
or administrative methods to be followed routinely for the per-
formance of designated operations or actions. [1521:3.3]

3.3.131%* Strongback. The vertical members of a trench shor-
ing system placed in contact with the earth, usually held in
place against sections of sheeting with shores and positioned
so that individual members do not contact each other.

3.3.132* Supplemental Sheeting and Shoring. Sheeting and
shoring operations that involve the use of commercial
sheeting/shoring systems and/or isolation devices or that
involve cutting and placement of sheeting and shoring
when greater than two feet of shoring exists below the bot-
tom of the strongback.

3.3.133 Support System. A structure, such as underpinning,
bracing, or shoring, that provides support to an adjacent struc-
ture, underground installation, or the sides of an excavation.

3.3.134 Surcharge Load. Any weight near the lip of the trench
that increases the likelihood of instability or secondary cave-in.

3.3.135 Swift Water. Water moving at a rate greater than one
knot [1.85 km/hr (1.15 mph)].

3.3.136* System Safety Factor. The weakest point within a sys-
tem, expressed as a ratio between the minimum breaking
strength of that point (component) as compared to the force
placed upon it.

3.3.137 System Stress. Any condition creating excessive force
(i.e., exceeding the maximum working load of any compo-
nent) to components within a rope rescue system that could
lead to damage or failure of the system.

3.3.138* Tabulated Data. Any set of site-specific design data
used by a professional engineer to design a protective system
at a particular location.

3.3.139 Tagout. A method of tagging, labeling, or otherwise
marking an isolation device during hazard abatement opera-
tions to prevent accidental removal of the device. (See also
3.3.74, Lockout.)

3.3.140 Technical Rescue. The application of special knowl-
edge, skills, and equipment to safely resolve unique and/or
complex rescue situations.

3.3.141%* Technical Rescue Incident. Complex rescue incidents
requiring specially trained personnel and special equipment to
complete the mission.

3.3.142 Tender. An individual trained in the responsibilities
of diver safety who provides control of search patterns from
the surface of the water.

3.3.143 Termination. That portion of incident management
in which personnel are involved in documenting safety proce-
dures, site operations, hazards faced, and lessons learned
from the incident. Termination is divided into three phases:
debriefing the incident, post-incident analysis, and critiquing
the incident.

3.3.144* Terrain. Specific natural and topographical features
within an environment.
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3.3.145* Terrain Hazard. Specific terrain feature, or feature-
related condition, that exposes one to danger and the poten-
tial for injury and/or death.

3.3.146 Testing. The process by which the hazards that could
confront entrants of a trench or excavation are identified and
evaluated, including specifying tests that are to be performed
in a trench or excavation.

3.3.147* Traditional Sheeting and Shoring. The use of 1.2 m
x 2.4 m (4 ft x 8 ft) sheet panels, with a strongback attachment,
supplemented by a variety of conventional shoring options
such as hydraulic, screw, and/or pneumatic shores.

3.3.148 Transfer Device. Various devices, including litters and
harnesses, used with rope rescue systems to package and allow
safe removal of a subject from a specific rescue environment.

3.3.149 Trench Box (or Trench Shield). A manufactured pro-
tection system unit made from steel, fiberglass, or aluminum
that is placed in a trench to protect workers from cave-in and
that can be moved as a unit. [See also 3.3.121, Shield (or Shield
System). |

3.3.150* Trench (or Trench Excavation). A narrow (in relation
to its length) excavation made below the surface of the earth.

3.3.151 Vehicle. A device or structure for transporting per-
sons or things; a conveyance.

3.3.152 Watermanship Skills. Capabilities that include swim-
ming, surface diving, treading water, and staying afloat with a
reasonable degree of comfort appropriate to the required task.

3.3.153 Webbing. Woven material of flat or tubular weave in
the form of a long strip.

3.3.154* Wilderness. An uncultivated, uninhabited, and natu-
ral area usually, but not necessarily, far from human civilization
and trappings.

3.3.155 Wire Rope. Rope made of twisted strands of wire.

Chapter 4 General Requirements

4.1 General.

4.1.1* The authority having jurisdiction (AH]J) shall establish lev-
els of operational capability needed to conduct operations at
technical search and rescue incidents safely and effectively, based
on hazard identification, risk assessment, training level of person-
nel, and availability of internal and external resources.

4.1.2 The AHJ shall establish written standard operating proce-
dures consistent with one of the following operational levels:

(1) *Awareness level. This level represents the minimum capabil-
ity of organizations that provide response to technical
search and rescue incidents.

(2)* Operations level. This level represents the capability of or-
ganizations to respond to technical search and rescue in-
cidents and to identify hazards, use equipment, and apply
limited techniques specified in this standard to support
and participate in technical search and rescue incidents.

(8) Technician level. This level represents the capability of
organizations to respond to technical search and res-
cue incidents, to identify hazards, use equipment, and
apply advanced techniques specified in this standard
necessary to coordinate, perform, and supervise techni-
cal search and rescue incidents.

4.1.3 The AH]J shall establish operational procedures consistent
with the identified level of operational capability to ensure that
technical search and rescue operations are performed in a man-
ner that minimizes threats to rescuers and others.

4.1.4 The same techniques used in a search and rescue op-
eration shall be considered equally useful for training, body
recovery, evidence search, and other operations with a level of
urgency commensurate with the risk/benefit analysis.

4.1.5 Operational procedures shall not exceed the identified
level of capability established in 4.1.2.

4.1.6% At a minimum, medical care at the basic life support
(BLS) level shall be provided by the organization at technical
search and rescue incidents.

4.1.7 Training.

4.1.7.1 The AH]J shall provide for training in the responsibili-
ties that are commensurate with the operational capability of
the organization.

4.1.7.1.1 The minimum training for an organization shall be
at the awareness level.

4.1.7.1.2 Organizations expected to perform at a higher op-
erational level shall be trained to that level.

4.1.7.2% The AH]J shall provide for the continuing education
necessary to maintain all requirements of the organization’s
identified level of capability.

4.1.7.3 An annual performance evaluation of the organization
based on requirements of this standard shall be performed.

4.1.7.4* The AHJ shall evaluate its training program to de-
termine whether the current training has prepared the or-
ganization to function at the established operational level
under abnormal weather conditions, extremely hazardous
operational conditions, and other difficult situations.

4.1.7.5* Documentation.

4.1.7.5.1 The AH]J shall be responsible for the documentation
of all required training.

4.1.7.5.2 This documentation shall be maintained and avail-
able for inspection by individual team members and their au-
thorized representatives.

4.1.8 Prior to operating at a technical search and rescue inci-
dent, an organization shall meet the requirements specified in
Chapter 4 as well as all relevant requirements of Chapters 5
through 11 for the specific technical rescue incident.

4.1.9 Standard Operating Procedure.

4.1.9.1 The AH]J shall ensure that there is a standard operating
procedure to evacuate members from an area and to account for
their safety when an imminent hazard condition is discovered.

4.1.9.2 This procedure shall include a method to notify all
members in the affected area immediately by any effective
means including audible warning devices, visual signals, and
radio signals.

4.1.10* The AH]J shall comply with all applicable local, state,
and federal laws.

4.1.11*% The AH]J shall train responsible personnel in proce-
dures for invoking relevant components of the National
Search and Rescue Plan, the Federal Response Plan, and
other state and local response plans.
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4.2 Hazard Identification and Risk Assessment.

4.2.1* The AHJ shall conduct a hazard identification and risk
assessment of the response area and shall determine the feasi-
bility of conducting technical search and rescue operations.

4.2.2 The hazard identification and risk assessment shall in-
clude an evaluation of the environmental, physical, social, and
cultural factors influencing the scope, frequency, and magni-
tude of a potential technical search and rescue incident and
the impact they might have on the ability of the AHJ to re-
spond to and to operate while minimizing threats to rescuers
at those incidents.

4.2.3* The AH]J shall identify the type and availability of inter-
nal resources needed for technical search and rescue inci-
dents and shall maintain a list of those resources.

4.2.4* The AH]J shall identify the type and availability of external
resources needed to augment existing capabilities for technical
search and rescue incidents and shall maintain a list of these
resources. This list shall be updated at least once a year.

4.2.5* The AH]J shall establish procedures for the acquisition
of those external resources needed for technical search and
rescue incidents.

4.2.6 The hazard identification and risk assessment shall be
documented.

4.2.7 The hazard identification and risk assessment shall be
reviewed and updated on a scheduled basis and as operational
or organizational changes occur.

4.2.8 Atintervals determined by the AHJ, the AHJ shall con-
duct surveys in the organization’s response area for the pur-
pose of identifying the types of technical search and rescue
incidents that are most likely to occur.

4.3 Incident Response Planning.

4.3.1 The procedures for a technical search and rescue emer-
gency response shall be documented in the special operations
incident response plan.

4.3.1.1 The plan shall be a formal, written document.

4.3.1.2 Where external resources are required to achieve a
desired level of operational capability, mutual aid agreements
shall be developed with other organizations.

4.3.2 Copies of the technical search and rescue incident re-
sponse plan shall be distributed to agencies, departments, and
employees having responsibilities designated in the plan.

4.3.3 A record shall be kept of all holders of the technical
search and rescue incident response plan, and a system shall
be implemented for issuing all changes or revisions.

4.3.4 The technical search and rescue incident response plan
shall be approved by the AHJ through a formal, documented
approval process and shall be coordinated with participating
agencies and organizations.

4.4 Equipment.
4.4.1 Operational Equipment.

4.4.1.1*% The AHJ shall ensure that equipment commensurate
with the respective operational capabilities for operations at
technical search and rescue incidents and training exercises is
provided.
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4.4.1.2 Training shall be provided to ensure that all equipment
is used and maintained in accordance with the manufacturers’
instructions.

4.4.1.3 Procedures for the inventory and accountability of all
equipment shall be developed and used.

4.4.2 Personal Protective Equipment (PPE).

4.4.2.1* The AH]J shall ensure that the protective clothing
and equipment is supplied to provide protection from
those hazards to which personnel are exposed or could be
exposed.

4.4.2.2 Personnel shall be trained in the care, use, inspec-
tion, maintenance, and limitations of the protective clothing
and equipment assigned or available for their use.

4.4.2.3 The AHJ shall ensure that all personnel wear and use
personal protective equipment while working in known or sus-
pected hazardous areas during technical search and rescue
incidents and training exercises.

4.4.2.4 The AHJ shall ensure that atmospheric supplying
respirators in the form of supplied air respirators (SAR) or
self-contained breathing apparatus (SCBA) are available
when required for technical search and rescue operations
and that they meet the requirements specified in Chapter 7
of NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program.

4.4.2.4.1 Breathing apparatus shall be worn in accordance
with the manufacturer’s recommendations.

4.4.2.4.2 A supply source of breathing air meeting the re-
quirements of ANSI/CGA G7.1, Commodity Specification for Air,
with a minimum air quality of Grade D shall be provided for all
atmosphere-supplying respirators.

4.4.2.4.3 A supply source of breathing air meeting the re-
quirements of ANSI/CGA G7.1, Commodity Specification for Air,
with a minimum air quality of Grade E shall be provided for all
atmosphere-supplying respirators used for dive operations.

4.4.2.4.4 Supplied air respirators shall be used in conjunc-
tion with a self-contained breathing air supply capable of
providing enough air for egress in the event of a primary air
supply failure.

4.5 Safety.
4.5.1 General.

4.5.1.1 All personnel shall receive training related to the
hazards and risks associated with technical search and res-
cue operations.

4.5.1.2 All personnel shall receive training for conducting
search and rescue operations while minimizing threats to res-
cuers and using PPE.

4.5.1.3 The AHJ shall ensure that members assigned duties
and functions at technical search and rescue incidents and
training exercises meet the relevant requirements of the fol-
lowing chapters and sections of NFPA 1500, Standard on Fire
Department Occupational Safety and Health Program:

(1) Section 5.4, Special Operations
(2) Chapter 7, Protective Clothing and Protective Equipment
(3) Chapter 8, Emergency Operations
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4.5.1.4*% Where members are operating in positions or per-
forming functions at an incident or training exercise that pose
a high potential risk for injury, members qualified in basic life
support shall be standing by.

4.5.1.5% Rescuers shall not be armed except when it is re-
quired to meet the objectives of the incident as determined by
the AHJ.

4.5.2 Safety Officer.

4.5.2.1 At technical search and rescue training exercises and
in actual operations, the incident commander shall assign a
safety officer with the specific knowledge and responsibility
for the identification, evaluation, and, where possible, correc-
tion of hazardous conditions and unsafe practices.

4.5.2.2 The assigned safety officer shall meet the require-
ments specified in Chapter 6, Functions of the Incident
Safety Officer, of NFPA 1521, Standard for Fire Department

Safety Officer.
4.5.3 Incident Management System.

4.5.3.1* The AH] shall provide for and utilize training on the
implementation of an incident management system that meets
the requirements of NFPA 1561, Standard on Emergency Services
Incident Management System, with written standard operating pro-
cedures applying to all members involved in emergency opera-
tions. All members involved in emergency operations shall be
familiar with the system.

4.5.3.2 The AH]J shall provide for training on the imple-
mentation of an incident accountability system that meets
the requirements of NFPA 1561, Standard on Emergency Ser-
vices Incident Management System.

4.5.3.3 The incident commander shall ensure rotation of
personnel to reduce stress and fatigue.

4.5.3.4 The incident commander shall ensure that all person-
nel are aware of the potential impact of their operations on
the safety and welfare of rescuers and others, as well as on
other activities at the incident site.

4.5.3.5 Atall technical search and rescue incidents, the orga-
nization shall provide supervisors who possess skills and
knowledge commensurate with the operational level identi-
fied in 4.1.2.

4.5.4* Fitness. The AHJ shall ensure that members are psycho-
logically, physically, and medically capable to perform as-
signed duties and functions at technical search and rescue
incidents and to perform training exercises in accordance
with Chapter 10 of NFPA 1500, Standard on Fire Department Oc-
cupational Safety and Health Program.

4.5.5 Nuclear, Biological, and Chemical Response.

4.5.5.1* The authority having jurisdiction, as part of its hazard
identification and risk assessment, shall determine the poten-
tial to respond to technical search and rescue incidents that
might involve nuclear or biological weapons, chemical agents,
or weapons of mass destruction, including those with the po-
tential for secondary devices.

4.5.5.2 If the AHJ determines that a valid risk exists for tech-
nical search and rescue response into a nuclear, biological,
and/or chemical environment, it shall provide training and
equipment for response personnel.

Chapter 5 Structural Collapse

5.1 General Requirements. Organizations operating at struc-
tural collapse incidents shall meet the requirements specified
in Chapter 4.

5.2 Awareness Level.

5.2.1 Organizations operating at the awareness level for
structural collapse incidents shall meet the requirements
specified in Sections 5.2 and 7.2 (awareness level for confined
space search and rescue).

5.2.2 Organizations operating at the awareness level for
structural collapse incidents shall implement procedures for
the following:

(1) Recognizing the need for structural collapse search and
rescue

(2)*Identifying the resources necessary to conduct structural
collapse search and rescue operations

(3)*Initiating the emergency response system for structural
collapse incidents

(4)*Initiating site control and scene management

(5)*Recognizing the general hazards associated with struc-
tural collapse incidents, including the recognition of
applicable construction types and categories and the
expected behaviors of components and materials in a
structural collapse

(6)*Identifying the five types of collapse patterns and poten-
tial victim locations

(7)*Recognizing the potential for secondary collapse

(8)*Conducting visual and verbal searches at structural col-
lapse incidents, while using approved methods for the
specific type of collapse

(9)*Recognizing and implementing the FEMA Task Force
Search and Rescue Marking System, Building Marking
System (structure/hazard evaluation), Victim Location
Marking System, and Structure Marking System (struc-
ture identification within a geographic area)

(10) Removing readily accessible victims from structural col-

lapse incidents

5.3 Operations Level.

5.3.1 Organizations operating at the operations level for
structural collapse incidents shall meet the requirements
specified in Sections 5.2 and 5.3 as well as those in the follow-
ing sections:

(1) Section 6.3 (operations level for rope rescue)

(2) Section 7.3 (operations level for confined space search
and rescue)

(3) Section 8.3 (operations level for vehicle and machinery
search and rescue)

(4) Section 9.2 (awareness level for water search and rescue)

(5) Section 11.3 (operations level for trench and excavation
search and rescue)

5.3.2 The organization shall have members capable of recog-
nizing hazards, using equipment, and implementing tech-
niques necessary to operate at structural collapse incidents
involving the collapse or failure of ordinary construction
(light frame, unreinforced masonry, and reinforced masonry
construction).
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5.3.3 Organizations operating at the operations level for struc-
tural collapse incidents involving light frame ordinary construc-
tion and reinforced and unreinforced masonry construction
shall develop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at structural
collapse incidents

(2) Recognizing unique collapse or failure hazards

(3)*Conducting search operations intended to locate victims
trapped inside and beneath collapse debris

(4)*Accessing victims trapped inside and beneath collapse
debris

(5)*Performing extrication operations involving packaging,
treating, and removing victims trapped within and be-
neath collapse debris

(6) Stabilizing the structure

5.4 Technician Level.

5.4.1 Organizations operating at the technician level for
structural collapse incidents shall meet the requirements
specified in this chapter and the following sections:

(1) Section 6.4 (technician level for rope rescue)

(2) Section 7.4 (technician level for confined space search
and rescue)

(3) Section 8.4 (technician level for vehicle and machinery
search and rescue)

(4) Section 11.4 (technician level for trench and excavation
search and rescue)

5.4.2 The organization shall have members capable of recog-
nizing hazards, using equipment, and implementing tech-
niques necessary to operate at structural collapse incidents
involving all types of construction.

5.4.3 Organizations operating at the technician level for
structural collapse incidents for all types of construction shall
develop and implement procedures for the following:

(1) Evaluating existing and potential conditions at structural
collapse incidents

(2) Recognizing unique collapse or failure hazards

(3)*Conducting search operations intended to locate victims
trapped inside and beneath collapse debris

(4)*Accessing victims trapped inside and beneath collapse
debris

(5)*Performing extrication operations involving packaging,
treating, and removing victims trapped within and be-
neath collapse debris

(6) Stabilizing the structure

Chapter 6 Rope Rescue

6.1 General Requirements.

6.1.1 Organizations operating at rope rescue incidents shall
meet the requirements specified in Chapter 4.

6.1.2*% The AH]J shall evaluate the need for missing person
search where rope rescues might occur within its response
area and shall provide a search capability commensurate with
the identified needs.

6.2 Awareness Level.

6.2.1 Organizations operating at the awareness level for
rope rescue incidents shall meet the requirements specified
in Section 6.2.
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6.2.2 Organizations operating at the awareness level for rope
rescue incidents shall develop and implement procedures for
the following:

(1) Recognizing the need for a rope rescue

(2) *Identifying resources necessary to conduct rope rescue
operations

(3)*Carrying out the emergency response system where rope
rescue is required

(4)*Carrying out site control and scene management

(5)*Recognizing general hazards associated with rope rescue
and the procedures necessary to mitigate these hazards

(6)*Identifying and utilizing personal protective equipment
assigned for use at a rope rescue incident

6.3 Operations Level.

6.3.1 Organizations operating at the low-angle operations
level for rope rescue incidents shall meet the requirements
specified in Section 6.2 and 6.3.4 (low-angle operations).

6.3.2 Organizations operating at the high-angle operations
level for rope rescue incidents shall meet the requirements
specified in Section 6.2, 6.3.4 (low-angle operations), and
6.3.5 (high-angle operations).

6.3.3 The AH] shall choose to operate at either the low-angle
operations level or the high-angle operations level commensu-
rate with the needs of the organization.

6.3.4 Organizations operating at the low-angle operations
level for rope rescue incidents shall develop and implement
procedures commensurate with the identified needs of the
organization for the following in the low-angle environment:

(1)*Sizing up existing and potential conditions at incidents
where rope rescue operations will be performed
(2)*Assuring safety in rope rescue operations
(3) Establishing the need for, selecting, and placing edge
protection
(4) Selecting, using, and maintaining rope rescue equip-
ment and rope rescue systems
(5)*Configuring all knots, bends, or hitches used by the
organization
(6) Selecting anchor points and equipment to construct an-
chor systems
(7)*Constructing and using single-point anchor systems
commensurate with the organization’s needs
(8)*Constructing and using multiple-point, load-sharing an-
chor systems commensurate with the organization’s needs
(9) Selecting, constructing, and using a belay system com-
mensurate with the organization’s needs
(10) Selecting and using methods necessary to negotiate an
edge or other obstacle that includes protecting all per-
sonnel working nearby from accidental fall
(11) Ascending and descending a fixed rope
(12) Selecting and using methods necessary for personnel to
escape from jammed or otherwise dysfunctional descent
and ascent devices when descending and ascending a
fixed rope
(13)*Selecting, constructing, and using a lowering system
commensurate with the organization’s needs
(14) Securing a patient in a litter
(15) Attaching a litter to a rope rescue system commensurate
with the organization’s needs
(16) Utilizing litter attendants commensurate with the orga-
nization’s needs
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(17) Selecting, constructing, and using rope-based mechanical
advantage systems commensurate with the organization’s
needs

(18)*Selecting, constructing, and using raising systems com-
mensurate with the organization’s needs

6.3.5 Organizations operating at the high-angle operations
level shall develop and implement procedures commensurate
with the identified needs of the organization for the following
in the high-angle environment:

(1)*Sizing up existing and potential conditions at incidents
where rope rescue operations will be performed
(2)*Assuring safety in rope rescue operations
(3) Establishing the need for, selecting, and placing edge
protection
(4) Selecting, using, and maintaining rope rescue equip-
ment and rope rescue systems
(b)*Configuring all knots, bends, or hitches used by the
organization
(6) Selecting anchor points and equipment to construct an-
chor systems
(7)*Constructing and using single-point anchor systems
commensurate with the organization’s needs
(8)*Constructing and using multiple-point, load-sharing an-
chor systems commensurate with the organization’s needs
(9) Selecting, constructing, and using a belay system com-
mensurate with the organization’s needs
(10) Selecting and using methods necessary to negotiate an
edge or other obstacle that includes protecting all per-
sonnel working nearby from accidental fall
(11) Ascending and descending a fixed rope
(12) Selecting and using methods necessary for personnel to
escape from jammed or otherwise dysfunctional ascent
and descent control devices when ascending and de-
scending a fixed rope
(13)*Selecting, constructing, and using a lowering system
commensurate with the organization’s needs
(14) Securing a patient in a litter
(15) Attaching a litter to a rope rescue system commensurate
with the organization’s needs
(16) Utilizing litter attendants commensurate with the orga-
nization’s needs
(17) Selecting, constructing, and using rope-based mechanical
advantage systems commensurate with the organization’s
needs
(18)*Selecting, constructing, and using raising systems com-
mensurate with the organization’s needs

6.4 Technician Level.

6.4.1 Organizations operating at the technician level for rope
rescue incidents shall meet all the requirements specified in
this chapter.

6.4.2 Organizations operating at the technician level for rope
rescue incidents shall develop and implement procedures for
the following:

(1) Evaluating existing and potential conditions at incidents
where rope rescue operations will be performed

(2) Understanding of the basic physics involved in construct-
ing rope rescue systems, including system safety factors,
critical angles, and the causes and effects of force multi-
pliers within rope rescue systems

(3) Negotiating obstacles while ascending and descending a
fixed rope commensurate with the organization’s needs

(4) Constructing and using multiple-point, load-distributing an-
chor systems commensurate with the organization’s needs

(5) Passing knots through a rope rescue raising or lowering
system commensurate with the organization’s needs

(6) Constructing an elevated point to facilitate safe transition
of rescuers or victims over difficult edges

(7) Selecting, constructing, and using a high-line rope system
commensurate with the organization’s needs

(8) Utilizing a high-line rope system to transport rescuers,
equipment, and an occupied litter commensurate with
the organization’s needs

(9) Utilizing litter attendants within a high-line rope system

Chapter 7 Confined Space Search and Rescue

7.1 General Requirements.

7.1.1 Organizations operating at confined space incidents
shall meet the requirements specified in Chapter 4.

7.1.2* The requirements of this chapter shall apply to organi-
zations that provide varying degrees of response to confined
space emergencies.

7.1.3 All confined space rescue services shall meet the re-
quirements defined in 7.1.3.1 through 7.1.3.12.

7.1.3.1 Each member of the rescue service shall be provided
with, and trained to use properly, the personal protective
equipment and rescue equipment necessary for making res-
cues from confined spaces according to his or her designated
level of competency.

7.1.3.2 Each member of the rescue service shall be trained to
perform the assigned rescue duties corresponding to his or
her designated level of competency.

7.1.3.3 Each member of the rescue service shall also receive
the training required of authorized rescue entrants.

7.1.3.4 Each member of the rescue service shall practice mak-
ing confined space rescues, in accordance with the require-
ments of 4.1.7 of this document, by means of simulated rescue
operations in which he or she removes dummies, manne-
quins, or persons from actual confined spaces or from repre-
sentative confined spaces.

7.1.3.5 Representative confined spaces should — with respect
to opening size, configuration, and accessibility — simulate the
types of confined spaces from which rescue is to be performed.

7.1.3.6 Each member of the rescue service shall be certified to
the level of first responder or equivalent according to U.S. De-
partment of Transportation (DOT) First Responder Guidelines.

7.1.3.7 Each member of the rescue service shall successfully
complete a course in cardiopulmonary resuscitation (CPR)
taught through the American Heart Association (AHA) to the
level of a “Health Care Provider,” through the American Red
Cross (ARC) to the “CPR for the Professional Rescuer” level, or
through the National Safety Council’s equivalent course of study.

7.1.3.8* The rescue service shall be capable of responding in a
timely manner to rescue summons.

7.1.3.9 Each member of the rescue service shall be equipped,
trained, and capable of functioning to perform confined
space rescues within the area for which they are responsible at
their designated level of competency.
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7.1.3.10 The requirements of 7.1.3.9 shall be confirmed by an
annual evaluation of the rescue service’s capabilities to perform
confined space rescues in terms of overall timeliness, training,
and equipment and to perform safe and effective rescue in those
types of spaces to which the team must respond.

7.1.3.11 Each member of the rescue service shall be aware of
the hazards he or she could confront when called on to per-
form rescue within confined spaces for which the service is
responsible.

7.1.3.12 If required to provide confined space rescue within
U.S. federally regulated industrial facilities, the rescue service
shall have access to all confined spaces from which rescue
could be necessary so that they can develop rescue plans and
practice rescue operations according to their designated level
of competency.

7.1.4 A confined space rescue team shall be made up of a
minimum of six individuals for organizations operating at the
technician level, and a minimum of four individuals for orga-
nizations operating at the operations level.

7.2 Awareness Level.

7.2.1 Organizations operating at the awareness level for con-
fined space search and rescue incidents shall meet the re-
quirements specified in Sections 7.2 and 6.2 (awareness level
for rope rescue).

7.2.2 All members of the organization shall meet the require-
ments of Chapter 4 of NFPA 472, Standard for Professional Com-
petence of Responders to Hazardous Materials Incidents.

7.2.3 Organizations at the awareness level shall be responsible
for performing certain nonentry rescue (retrieval) operations.

7.2.4 Organizations operating at the awareness level for con-
fined space search and rescue incidents shall implement pro-
cedures for the following:

(1) Recognizing the need for confined space search and rescue

(2) Initiating contact and establishing communications with
victims where possible

(3)*Recognizing and identifying the hazards associated with
nonentry confined space emergencies

(4)*Recognizing confined spaces

(5)*Performing a nonentry retrieval

(6)*Implementing the emergency response system for con-
fined space emergencies

(7)*Implementing site control and scene management

7.3 Operations Level.

7.3.1 Organizations operating at the operations level for con-
fined space search and rescue incidents shall meet the re-
quirements specified in Sections 7.2 and 7.3, as well as in the
following sections:

(1) Section 6.3 (operations level for rope rescue)
(2) Section 11.2 (awareness level for trench and excavation
search and rescue)

7.3.2 The organization operating at this level shall be respon-
sible for the development and training of a confined space
rescue team of at least four individuals who are trained,
equipped, and available to respond to confined space emer-
gencies of a type and complexity that requires an operations
level organization.
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7.3.3 Organizations operating at the operations level shall
develop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at confined
space emergencies

(2)*Protecting personnel from hazards within the confined
space

(3)*Ensuring that personnel are capable of managing the
physical and psychological challenges that affect rescu-
ers entering confined spaces

(4)*Identifying the duties of the rescue entrant(s) and
backup rescue entrant(s), rescue attendant, and rescue
team leader as defined herein

(5)*Monitoring continuously, or at frequent intervals, the
atmosphere in all parts of the space to be entered for
oxygen content, flammability (LEL/LFL), and toxicity,
in that order

(6)*Performing entry-type rescues into confined spaces meet-
ing all of the following specific qualifying characteristics:

(a)*The internal configuration of the space is clear and
unobstructed so retrieval systems can be utilized for
rescuers without possibility of entanglement.

(b)*The victim can be easily seen from the outside of the
space’s primary access opening.

(c)*Rescuers can pass easily through the access/egress
opening(s) with room to spare when PPE is worn in
the manner recommended by the manufacturer.

(d)*The space can accommodate two or more rescuers
in addition to the victim.

(e)*All hazards in and around the confined space have
been identified, isolated, and controlled.

(7)*Using victim packaging devices that could be employed
in confined space rescue

(8) Transferring victim information including location, sur-
roundings, condition when found, present condition,
and other pertinent information to emergency medical
services personnel

(9)*Planning and implementing a confined space rescue
operation

(10)*Selecting, constructing, and using a rope lowering and

raising system in the high-angle environment

7.4 Technician Level.

7.4.1 Organizations operating at the technician level for con-
fined space search and rescue emergencies shall meet the re-
quirements of this chapter and Section 8.4 (technician level
for vehicle and machinery search and rescue).

7.4.2* The organization operating at this level shall be respon-
sible for the development of a confined space rescue team of
at least six individuals who are trained, equipped, and avail-
able to respond to confined space emergencies of a type and
complexity that requires a technician level organization.

7.4.3 Organizations operating at the technician level for con-
fined space search and rescue emergencies shall develop and
implement procedures for the following:

(1)*Evaluating existing and potential conditions at confined
space emergencies

(2)*Ensuring that rescue team members take part in a medi-
cal surveillance program

(3)*Planning response for entry-type confined space rescues
in hazardous environments

(4)*Implementing the planned response
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Chapter 8 Vehicle and Machinery Search and Rescue

8.1*% General Requirements. Organizations operating at ve-
hicle and machinery search and rescue incidents shall meet
the requirements specified in Chapter 4.

8.2 Awareness Level.

8.2.1 Organizations operating at the awareness level for ve-
hicle and machinery emergencies shall meet the requirements
specified in Section 8.2.

8.2.2 All members of the organization shall meet the require-
ments specified in Chapter 4 of NFPA 472, Standard for Profes-
sional Competence of Responders to Hazardous Materials Incidents.

8.2.3 Organizations operating at the awareness level for vehicle
and machinery emergencies shall implement procedures for the
following:

(1) Recognizing the need for a vehicle and machinery search
and rescue

(2)*Identifying the resources necessary to conduct operations

(3)*Initiating the emergency response system for vehicle and
machinery search and rescue incidents

(4)*Initiating site control and scene management

(5)*Recognizing general hazards associated with vehicle and
machinery search and rescue incidents

(6) Initiating traffic control

8.3 Operations Level.

8.3.1 Organizations operating at the operations level for ve-
hicle and machinery emergencies shall meet the requirements
specified in Sections 8.2 and 8.3.

8.3.2 All members of the organization shall meet the require-
ments of Chapter 5 of NFPA 472, Standard for Professional Com-
petence of Responders to Hazardous Materials Incidents.

8.3.3 The organization shall have members capable of recogniz-
ing hazards, using equipment, and implementing techniques
necessary to operate safely and effectively at incidents involving
persons injured or entrapped in a vehicle or machinery.

8.3.4 Organizations operating at the operations level for vehicle
and machinery emergencies shall develop and implement proce-
dures for the following:

(1)*Sizing up existing and potential conditions at vehicle
and machinery search and rescue incidents

(2) Identifying probable victim locations and survivability

(3)*Making the search and rescue area safe, including the
stabilization and isolation (e.g., lockout/tagout) of all
vehicles or machinery involved

(4) Identifying, containing, and stopping fuel release

(5) Protecting a victim during extrication or disentanglement

(6) The packaging of a victim prior to extrication or disen-
tanglement

(7) Accessing victims trapped in a vehicle or machinery

(8)*Performing extrication and disentanglement operations
involving packaging, treating, and removing victims
trapped in vehicles or machinery through the use of
hand and power tools

(9)*Mitigating and managing general and specific hazards
(i.e., fires and explosions) associated with vehicle and
machinery search and rescue incidents

(10) Procuring and utilizing the resources necessary to conduct
vehicle and machinery search and rescue operations

(11) Maintaining control of traffic at the scene of vehicle and
machinery search and rescue incidents

8.4 Technician Level.

8.4.1 Organizations operating at the technician level for ve-
hicle and machinery emergencies shall meet the requirements
specified in this chapter.

8.4.2 Organizations operating at the technician level for vehicle
and machinery emergencies shall develop and implement proce-
dures for the following:

(1) Evaluating existing and potential conditions at vehicle
and machinery search and rescue incidents

(2)*Performing extrication and disentanglement operations
involving packaging, treating, and removing victims in-
jured or trapped in large, heavy vehicles or machinery

(3)*The advanced stabilization of unusual vehicle and ma-
chinery search and rescue situations

(4)*Using all specialized search and rescue equipment imme-
diately available and in use by the organization

Chapter 9 Water Search and Rescue

9.1 General Requirements. Organizations operating at water
incidents shall meet the requirements specified in Chapter 4.

9.2 Awareness Level.

9.2.1 Organizations operating at the awareness level at water
search and rescue incidents shall meet the requirements
specified in Section 9.2.

9.2.2 Each member of an organization operating at the aware-
ness level shall be a competent person as defined in 3.3.18.

9.2.3 Organizations operating at the awareness level at water
search and rescue incidents shall implement procedures for
the following:

(1) Recognizing the need for water search and rescue

(2)*Implementing the assessment phase

(3)*Identifying the resources necessary to conduct safe and
effective water operations

(4)*Implementing the emergency response system for water
incidents

(5)*Implementing site control and scene management

(6) *Recognizing general hazards associated with water incidents
and the procedures necessary to mitigate these hazards
within the general search and rescue area

(7) Determining rescue versus body recovery

9.3 Operations Level.

9.3.1 Organizations operating at the operations level at water
search and rescue incidents shall meet the requirements
specified in Section 9.2 and in 9.3.1 through 9.3.5.

9.3.2 For the purposes of this standard, there shall be four
separate waterrelated disciplines for the operations level:
dive, ice, surf, and swift water.

9.3.3* Organizations operating at the operations level of one
or more specific disciplines shall meet the requirements de-
fined in 9.3.6, 9.3.7, 9.3.8, or 9.3.9 for that discipline.
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9.3.4% For personnel operating in the hazard zone, the mini-
mum PPE provided shall include the following:

(1) Personal flotation device (PFD)

(2) Thermal protection

(3)*Helmet appropriate for water rescue
(4) Cutting device

(5) Whistle

(6) Contamination protection (as needed)

9.3.5 Organizations operating at the operations level at water
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1)*Sizing up existing and potential conditions at incidents
where water search and rescue will be performed
(2)*Ensuring personal safety at water operations
(3) *Assessing water conditions in terms of hazards to the vic-
tim and rescuer
(4) Separating, isolating, securing, and interviewing witnesses
(5)*Determining the method of victim entrapment
(6)*Evaluating the progress of the planned response to en-
sure the objectives are being met safely, effectively, and
efficiently
(7)*Conducting shore-based rescue operations
(8)*Using throw bags
(9) *Supplying assistance with rigging and mechanical advan-
tage systems to technician-level personnel
(10) Deploying, operating, and recovering any watercraft
used by the organization
(11)*Survival swimming and self-rescue
(12)*Identifying and managing heat and cold stress to the
rescuer while utilizing PPE
(13) Using victim packaging devices that could be employed
by the organization for water rescue
(14)*Transferring victim information including location, sur-
roundings, condition when found, present condition,
and other pertinent information to emergency medical
services personnel
(15)*Boat-assisted and boat-based operations if boats are used
by the organization
(16) Planning to meet operational objectives
(17)*Rapid extrication of accessible victims
(18) Surface water-based search operations

9.3.6 Dive. Organizations operating at the operations level at
dive incidents shall develop and implement procedures for
the following:

(1)*Recognizing the unique hazards associated with dive
operations

(2)*Serving as surface support personnel

(3) Identifying water characteristics

(4)*Operating surface support equipment used in water op-
erations

(5) Procuring the necessary equipment to perform dive op-
erations

(6) Safe entry and recovery of divers from the water

(7)*Participating in safe dive operations in any climate the
organization can encounter

9.3.7 Ice. Organizations operating at the operations level at
ice rescue incidents shall develop and implement procedures
for the following:

(1)*Recognizing the unique hazards associated with ice res-
cue operations
(2)*Identifying water and ice characteristics
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(8)*Operating surface support equipment used in water or ice
rescue operations

(4) Procuring the necessary equipment to perform ice rescue
operations

(5)*Recognizing and dealing with a victim’s hypothermia

(6) Safe entry of divers into the water through an ice hole, if
ice diving is performed by the organization

9.3.8 Surf. Organizations operating at the operations level at
surf search and rescue incidents shall develop and implement
procedures for the following:

(1)*Recognizing the unique hazards associated with surf res-
cue operations

(2) Operating surface support equipment used in surf rescue
operations

(3) Procuring the necessary equipment to perform surf res-
cue operations

(4)*Self-rescue and survival swimming in surf

9.3.9 Swift Water.

9.3.9.1 Organizations operating at the operations level at swift
water search and rescue incidents shall meet the requirements
specified in Section 6.3 (operations level for rope rescue).

9.3.9.2 Organizations operating at the operations level at
swift water search and rescue incidents shall develop and
implement procedures for the following:

(1)*Assessing moving water conditions, characteristics, and
features in terms of hazards to the victim and rescuer

(2) Determining the method of victim entrapment

(3)*Using tag lines and tension diagonals (zip lines)

(4)*Self-rescue and survival swimming in swift water

9.4 Technician Level.

9.4.1 Organizations operating at the technician level at water
search and rescue incidents shall meet the requirements
specified in 9.3.1 through 9.3.5 and 9.4.1 through 9.4.6.

9.4.2 All members of the organization shall meet the require-
ments specified in Chapter 4 of NFPA 472, Standard for Profes-
sional Competence of Responders to Hazardous Materials Incidents.

9.4.3 For the purposes of this standard, there shall be four
separate water-related disciplines for the technician level:
dive, ice, surf, and swift water.

9.4.3.1 Organizations operating at the technician level at
dive search and rescue incidents shall meet the requirements
specified in 9.3.6 and 9.4.6.

9.4.3.2 Organizations operating at the technician level at ice
search and rescue incidents shall meet the requirements
specified in 9.3.7 and 9.4.7.

9.4.3.3 Organizations operating at the technician level at surf
search and rescue incidents shall meet the requirements
specified in 9.3.8 and 9.4.8.

9.4.3.4 Organizations operating at the technician level at
swift water search and rescue incidents shall meet the require-
ments specified in 9.3.9 and 9.4.9.

9.4.4 Personnel operating within an organization at the techni-
cian level shall possess a level of watermanship skill and comfort
applicable to the required task.
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9.4.5 Organizations operating at the technician level at water
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1) Evaluating existing and potential conditions at incidents
where water search and rescue will be performed

(2) Planning a response within the capabilities of available
resources

(3) Implementing a planned response consistent with the or-
ganization’s capabilities

(4)*Conducting both boat-assisted and boat-based rescues

(5)*Conducting a “go” rescue

9.4.6 Dive.
9.4.6.1* Certification.

9.4.6.1.1* For all diving members of a technician level organi-
zation, the AHJ shall ensure provision of certification by a na-
tionally recognized agency.

9.4.6.1.2 The curriculum for such certification shall be ori-
ented toward the needs and operational requirements of public
safety diving as defined herein.

9.4.6.2* For all diving members of a technician level organiza-
tion, an annual fitness test, Watermanship/Skills Test, and Basic
Scuba Skills Evaluation supplied by International Association of
Dive Rescue Specialists (IADRS) shall be conducted to maintain
public safety diver capability.

9.4.6.3 Organizations operating at the technician level at
dive incidents shall develop and implement procedures for
the following:

(1)*Skin and SCUBA diving, including the use of any associ-
ated equipment
(2) Applying an understanding of physics and physiology as
it relates to the underwater environment
(3)*Using dive tables
(4) Dealing with the various underwater environments with
which the rescue diver could come into contact
(5) Avoiding and dealing with underwater plants and animals
(6) Conducting and supervising dive operations
(7) Using accepted search techniques
(8)*Identification and management of dive-related maladies
including psychological and physiological stress, air em-
bolism, and decompression sickness
(9) Recognizing and managing the impact of near-drowning
in cold water
(10)*Utilizing electronic communications within full-face
mask equipment during operations
(11)*Utilizing redundant and alternate air sources during
low- or out-of-air emergencies
(12)*Utilizing full-body encapsulation equipment, including
dry suits, dry hoods, and dry gloves with full-face mask in
contaminated water
(13)*Rescuing an entangled diver
(14)*Medical monitoring of divers
(15)*Recovering evidence including locating, securing, and
packaging evidence, documenting and maintaining the
chain of custody, and documenting the scene

9.4.7 Ice. Organizations operating at the technician level at
ice rescue incidents shall develop and implement procedures
for the following:

(1)*Self-rescue unique to ice rescue

(2) The reach, throw, row, and go rescue technique unique to
ice rescue

(3) The use of watercraft, specialty craft, and specialty equip-
ment unique to ice rescue

9.4.8 Surf. Organizations operating at the technician level at
surf rescue incidents shall develop and implement procedures
for the following:

(1) The reach, throw, row, and go rescue technique unique to
surf rescue

(2) Using watercraft, specialty craft, and specialty equipment
unique to surf rescue

9.4.9 Swift Water.

9.4.9.1 Organizations operating at the technician level at
swift water rescue incidents shall meet the requirements speci-
fied in Section 6.4 (technician level for rope rescue).

9.4.9.2 Organizations operating at the technician level at
swift water rescue incidents shall develop and implement pro-
cedures for applying rope rescue techniques in the swift water
environment.

Chapter 10 Wilderness Search and Rescue

10.1 General Requirements. Organizations operating at wilder-
ness search and rescue incidents shall meet the requirements
specified in Chapter 4.

10.2 Awareness Level.

10.2.1 Organizations operating at the awareness level at wilder-
ness search and rescue incidents shall meet the requirements
specified in Section 10.2.

10.2.2 Members of organizations at the awareness level shall
be permitted to assist in support functions on a wilderness
search and rescue operation but shall not be deployed into the
wilderness.

10.2.3 Organizations operating at the awareness level at any wil-
derness incident shall implement procedures for the following:

(1) Recognizing the need for a wilderness search and rescue

(2)*Initiating the emergency response system for wilderness
search and rescue

(3)*Initiating site control and scene management

(4)*Recognizing the general hazards associated with wilder-
ness search and rescue incidents

(5) Recognizing the type of terrain involved in wilderness
search and rescue incidents

(6)*Recognizing the limitations of conventional emergency
response skills and equipment in various wilderness envi-
ronments

(7)*Initiating the collection and recording of information
necessary to assist operational personnel in a wilderness
search and rescue

(8)*Identifying and isolating any reporting parties and
witnesses

10.3 Operations Level.

10.3.1 Organizations operating at the operations level at wil-
derness search and rescue incidents shall meet the require-
ments specified in Sections 10.2 and 10.3, as well as those in
Section 6.3 (operations level for rope rescue).
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10.3.2 Organizations operating at the operations level in wil-
derness search and rescue shall be under the supervision of
organizations at the technician level when operating in a wil-
derness environment.

10.3.2.1* The AHJ shall establish standard operating proce-
dures that identify the specific environments in which
operations-level organizations shall be permitted to operate.

10.3.2.2 Outside of the specific environments identified by
the AHJ, personnel from technician-level organizations or spe-
cial resources shall be utilized when operating in a wilderness
environment.

10.3.3 Organizations operating at the operations level at wilder-
ness search and rescue incidents shall develop and implement
procedures for the following:

(1)*Sizing up existing and potential conditions at incidents
where wilderness search and rescue will be performed
(2)*Requesting and interfacing with wilderness search and
rescue resources
(3) Providing the specialized medical care and protocols
that are unique to the wilderness environment
(4)*Personal survival, body management, and preparedness
for the specific wilderness environments in which the
rescuer could become involved
(5) Recognizing the need for, and procedures and equipment
for the provision of, environmental protection through
clothing systems applicable to the specific wilderness envi-
ronments in which the rescuer could become involved
(6)*Selection, care, and use of personal medical and support
equipment packed with due regard to how it will be carried
(7)*Traveling through various wilderness environments in
which the rescuer could become involved while minimiz-
ing threats to safety
(8) Land navigation techniques using map and compass as
well as any methods of navigation and position reporting
utilized by the responding organizations with which the
rescuer could become involved
(9) Procuring the necessary maps and navigational and to-
pographical information
(10) Modifying actions and urgency as applicable to a rescue
Versus a recovery
(11) Acquiring information on current and forecast weather
including temperature, precipitation, and winds
(12)*Participating in and supporting wilderness search opera-
tions intended to locate victims whose exact location is
unknown
(13) Accessing and extricating individuals from all wilderness
environments and terrain encountered in the response
area
(14) Recognizing, identifying, and utilizing all rescue hard-
ware and software used by the responding organizations
with which the rescuer could become involved
(15) Working in and around any aircraft, watercraft, and spe-
cial vehicles used for SAR operations while minimizing
threats to rescuers
(16)*Recognizing the team’s limitations regarding accessing
and/or evacuating a victim

10.4 Technician Level.

10.4.1 Organizations operating at the technician level at wil-
derness search and rescue incidents shall meet the require-
ments specified in this chapter and the following sections:

(1) Section 6.4 (technician level for rope rescue)
(2) Section 9.2 (awareness level for water search and rescue)
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10.4.2 Organizations operating at the technician level shall
be capable of performing and supervising all aspects of wilder-
ness search and rescue operations with which the organization
could become involved.

10.4.3 Wilderness search and rescue organizations at the
technician level shall not be required to develop and main-
tain capabilities in all types of wilderness search and rescue
operations (e.g., search, cave, alpine). The ability of the
organization to respond at the technician level in one type
of wilderness search and rescue operation shall not imply
the ability to respond at the technician level in all types of
wilderness search and rescue operations.

10.4.4 Organizations operating at the technician level at wilder-
ness search and rescue incidents shall develop and implement
procedures for the following:

(1) Evaluating existing and potential conditions at incidents
where wilderness search and rescue will be performed

(2) Acquiring, utilizing, and coordinating search and rescue
resources with which the rescuer could become involved

(8) Providing input to standard operating procedures for an-
ticipated wilderness responses

(4)*Initiating and performing all aspects of search and rescue
operations in the wilderness

(5)*Writing and utilizing an operational plan for search and
rescue

Chapter 11 Trench and Excavation Search
and Rescue

11.1 General Requirements. Organizations operating at
trench and excavation incidents shall meet the requirements
specified in Chapter 4.

11.2 Awareness Level.

11.2.1 Organizations operating at the awareness level at
trench and excavation emergencies shall meet the require-
ments specified in Sections 11.2 and 7.2 (awareness level for
confined space search and rescue).

11.2.2 Each member of the organization shall meet the re-
quirements specified in Chapter 4 of NFPA 472, Standard for
Professional Competence of Responders to Hazardous Materials Inci-
dents, and shall be a competent person as defined in 3.3.18.

11.2.3 Organizations operating at the awareness level at
trench and excavation emergencies shall implement proce-
dures for the following:

(1) Recognizing the need for a trench and excavation rescue

(2)*Identifying the resources necessary to conduct safe and
effective trench and excavation emergency operations

(8)*Initiating the emergency response system for trenches
and excavations

(4)*Initiating site control and scene management

(5)*Recognizing general hazards associated with trench and ex-
cavation emergency incidents and the procedures necessary
to mitigate these hazards within the general rescue area

(6)*Recognizing typical trench and excavation collapse pat-
terns, the reasons trenches and excavations collapse, and
the potential for secondary collapse

(7)*Initiating a rapid, nonentry extrication of noninjured or
minimally injured victim (s)

(8)*Recognizing the unique hazards associated with the
weight of soil and its associated entrapping characteristics
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11.3 Operations Level.

11.3.1 Organizations operating at the operations level at
trench and excavation emergencies shall meet the require-
ments specified in Sections 11.2 and 11.3, as well as the follow-
ing sections:

(1) Section 6.3 (operations level for rope rescue)

(2) Section 7.3 (operations level for confined space search
and rescue)

(3) Section 8.3 (operations level for vehicle and machinery
search and rescue)

11.3.2* Members shall be capable of recognizing the hazards
of using equipment and operating at trench and excavation
emergencies that include the collapse or failure of individual,
nonintersecting trenches with an initial depth of 2.4 m (8 ft)
or less under the following conditions:

(1) No severe environmental conditions exist.

(2) Digging operations do not involve supplemental sheeting
and shoring.

(3) Only traditional sheeting and shoring are used.

11.3.3 Organizations operating at the operations level at
trench and excavation emergencies shall develop and imple-
ment procedures for the following:

(1)*Sizing up existing and potential conditions at trench and
excavation emergencies
(2) Initiating entry into a trench or excavation rescue area
(3)*Recognizing unstable areas associated with trench and
excavation emergencies and adjacent structures
(4)*Identifying probable victim locations and survivability
(5)*Making the rescue area safe, including the identifica-
tion, construction, application, limitations, and removal
of traditional sheeting and shoring using tabulated data
and approved engineering practices
(6)*Initiating a one-call utility location service
(7)*Identifying soil types using accepted visual or manual tests
(8) Ventilating the trench or excavation space
(9) Identifying and recognizing a bell-bottom pier hole ex-
cavation and its associated unique hazards
(10) Placing ground pads and protecting the “lip” of a trench
or excavation
(11)*Providing entry and egress paths for entry personnel
(12)*Conducting a pre-entry briefing
(13)*Initiating record-keeping and documentation during
entry operations
(14) Selecting, utilizing, and applying shield systems
(15)*Selecting, utilizing, and applying sloping and benching
systems
(16) Identifying the duties of panel teams, entry teams, and
shoring teams
(17) Assessing the mechanism of entrapment and the
method of victim removal
(18)*Performing extrication

11.4 Technician Level.

11.4.1 Organizations operating at the technician level at
trench and excavation emergencies shall meet the require-
ments specified in this chapter and the following sections:

(1) Section 7.4 (technician level for confined space search
and rescue)

(2) Section 8.4 (technician level for vehicle and machinery
search and rescue)

11.4.2* Members shall be capable of recognizing hazards, using
equipment, and operating at trench and excavation emergencies
that include the collapse or failure of individual or intersecting
trenches with an initial depth of more than 2.4 m (8 ft) or where
severe environmental conditions exist, digging operations in-
volve supplemental sheeting and shoring, or manufactured
trench boxes or isolation devices would be used.

11.4.3 Organizations operating at the technician level at
trench and excavation emergencies shall develop and imple-
ment procedures for the following:

(1) Evaluating existing and potential conditions at trench
and excavation emergencies

(2)*Identifying, constructing, and removing manufactured
protective systems consistent with the application and
limitations of such systems using tabulated data and ap-
proved engineering practices

(3)*Continuously, or at frequent intervals, monitoring the at-
mosphere in all parts of the trench to be entered for oxy-
gen content, flammability (LEL/LFL), and toxicity, in
that order

(4) Identifying the construction, application, limitations, and
removal of supplemental sheeting and shoring systems
designed to create approved protective systems

(5) Adjusting the protective systems based on digging opera-
tions and environmental conditions

(6)*Rigging and placement of isolation systems

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document

but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.
A.1.1.1 This standard was developed to define levels of
preparation and operational capability that should be
achieved by any authority having jurisdiction (AH]J) that has
responsibility for technical rescue operations. These de-
fined levels provide an outline of a system used to manage
an incident efficiently and effectively, to maximize person-
nel safety, the successful rescue of victims, and the eventual
termination of the event. The system should be followed to
increase the capabilities of the AH]J to deal successfully with
even the most complex incident. The system progresses
from the simple basic awareness level to the operations
level, and, finally, to the technician level. It should be un-
derstood that, as the system expands, the requirements for
training, operational skills, management ability, and types
and amounts of equipment also expand.

A.1.1.2 Organizations providing such rescue, fire suppres-
sion, and emergency services can include fire departments,
law enforcement, emergency medical services, and utility, pub-
lic works, and rescue organizations.

A.1.2 An organization can achieve its desired level of opera-
tional capability through the use of external resources that
operate at that desired level.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
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with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AH]J, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.3.9 Avalanche. A small, and often harmless, avalanche is
called a “sluft.”

A.3.3.10 Belay. This method can be accomplished by a second
line in a raising or lowering system or by managing a single
line with a friction device in fixed-rope ascent or descent. Be-
lays also protect personnel exposed to the risk of falling who
are not otherwise attached to the rope rescue system.

A.3.3.19 Confined Space. This definition excludes mines and
caves or other natural formations, all of which must be ad-
dressed by other specialized training and equipment.

In addition to those characteristics noted in 3.3.19, a confined
space also has one or more of the following characteristics:

(1) Contains or has a potential to contain a hazardous atmo-
sphere

(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 that slopes downward and tapers to a smaller
cross section

(4) Contains any other recognized serious safety or health
hazards (including falling, environmental, and equip-
ment hazards)

A.3.3.36 Entry Permit. An entry permit authorizes specific
employees to enter a confined space and contains specific in-
formation as required.

In certain industries, U.S. federal law does not require a
permit system even though spaces meeting the characteristics
of confined spaces as defined within this standard might be
present. In these cases, as well as cases of unauthorized or
nonregulated entry into confined spaces, a permit might not
be available for reference by the rescue team. The space must
be completely assessed before entry can be safely made. U.S.
federal law does not require rescuers to have a permit to res-
cue, although it is advisable for the rescue team to follow simi-
lar procedures to ensure safety.
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A.3.3.38 Environment. Examples include desert, alpine/
mountain, arctic, rain forest, and sea shore.

A.3.3.43 Federal Response Plan. To facilitate the provision of
federal assistance, the Federal Response Plan breaks federal
response into 12 functions that are called emergency support
functions or ESFs (e.g., ESF #9 is urban search and rescue).
The plan is designed to address the consequences of any disas-
ter or emergency situation in which there is a need for federal
response assistance under authority of the Stafford Act. It is
applicable to natural disasters such as earthquakes, hurri-
canes, typhoons, tornadoes, and volcanic eruptions, as well as
technological emergencies involving radiological or hazard-
ous material releases.

A.3.3.44 FEMA Task Force Search and Rescue Marking System.
Markings are made by drawing a 0.6 m x 0.6 m (2 ft x 2 ft) “X”
and denoting in each of the quadrants of the “X” relevant
search information (e.g., search status, findings, hazards
found, time and date of search, team involved). Figure
A.3.3.44 illustrates the search marking system. For more infor-
mation, see FEMA US&R Response System.

Single slash drawn upon entry to a structure or area
indicates search operations are currently in progress

Crossing slash drawn upon search personnel exit
from the structure or area

E-20 Left quadrant — rescue team identifier

X X N\

7/15/91
1400 hr

Top quadrant — time and date task force
personnel left structure

X

Rats Right quadrant — personal hazards

<

Bottom quadrant — number of live and dead victims
still inside structure (X = no victims)

2 live
3 dead

FIGURE A.3.3.44 FEMA Task Force Search and Rescue
Marking System.
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A.3.3.45 FEMA Task Force Structure/Hazard Evaluation
Marking System. Markings are made by drawing a 0.6 m x 0.6 m
(2 ft x 2 ft) square box and denoting in and around the box
specific relevant hazard information (e.g., general level of opera-
tion safety, direction of safest entry, time and date of search, haz-
ards found, team involved). Figure A.3.3.45 illustrates the
structure/hazard evaluation marking system. For more informa-
tion, see FEMA US&R Response System.

Structural specialist makes a 0.61 m x 0.61 m (2 ft x 2 ft) box on building
adjacent to most accessible entry. This is done after doing hazards
assessment and filling out hazards assessment form. Box is spray
painted with international orange and marked as follows:

Structure is relatively safe for SAR operations. Damage is
such that there is little danger of further collapse. (Can be
pancaked building.)

Structure is significantly damaged. Some areas might be
relatively safe, but other areas might need shoring, bracing,
or removal of hazards.

Structure is NOT safe for rescue operations and might be
subject to sudden collapse. Remote search operations can
proceed at significant risk. If rescue operations are under-
taken, safe haven areas and rapid evacuations routes should
be created.

Arrow located next to the marking box indicates the direction
% of safest entry to the structure.

Indicates hazmat condition in or adjacent to structure. SAR
HM operations normally will not be allowed until condition is better
defined or eliminated.

Example:

N 15 Jul 92 1310 hr
AN HM — natural gas
by OR-1

N J 7 Until gas turned off

FIGURE A.3.3.45 FEMA Task Force Building Marking Sys-
tem Structure /Hazard Evaluation.

A.3.3.46 FEMA Task Force Structure Marking System,
Structure Identification within a Geographic Area. The pri-
mary method of identification includes the existing street
name, hundred block, and building number. Structure identi-
fication within a geographic area is used to differentiate build-
ings by groups, such as by block(s) or by jurisdictional area.
Figure A.3.3.46 illustrates the building ID and location mark-
ing system. For more information see FEMA US&R Response
System, Appendix C, “Task Force Building Marking System.”

A.3.3.50 General Area. The general area is sometimes re-
ferred to as the warm zone and is usually the area 90 m (300 ft)
in all directions from the incident site.

A.3.3.65 Incident Scene. The incident scene includes the
entire area subject to incident-related hazards and all areas
used by incident personnel and equipment in proximity to
the incident.

A.3.3.66 Isolation System (or Isolation Devices). Examples of
isolation devices include concrete or steel pipe, corrugated
pipe, concrete vaults, or other pre-engineered structures that
sufficiently isolate and protect the victim.

A.3.3.67 Knot. Knots include bights, bends, and hitches.

A.3.3.73 Load. Some examples include a rescue subject, a res-
cuer, and subjects in a litter with a litter attendant.

A.3.3.74 Lockout. Usually a disconnect switch, circuit breaker,
valve, or other energy-isolating mechanism is used to hold equip-
ment in a safe position. It can include the use of guards when
other mechanisms are not available. However, the use of guards
can violate federal lockout/tagout regulations in federally regu-
lated facilities. Lockout is usually performed in combination with
a tagout procedure.

A.3.3.76 Lowering System. Lowering systems should incorpo-
rate a mechanism to prevent the uncontrolled descent of the
load during the lowering operation. This mechanism can re-
duce the need for excessive physical force to control the low-
ering operation.

A.3.3.79 Mechanical Advantage (M/A). For example, a rope
mechanical advantage system that requires only 4.54 kg
(10 1b) of input force to produce 13.6 kg (30 Ib) of output
force has a 3:1 mechanical advantage [13.61 kgf (301 1bf),
3:1]. Likewise, a system that requires 13.6 kg (30 Ib) of in-
put force to produce 13.6 kg (30 Ib) of output force has a
1:1 mechanical advantage. There is no such thing as zero
mechanical advantage. Other factors can affect the effi-
ciency of a mechanical advantage system, including friction
and drag created by the equipment. For purposes of this
document, these factors are not considered and so the me-
chanical advantage is theoretical rather than actual. Al-
though other classifications exist, rope-based mechanical
advantage systems are most practically classified as simple
or compound.

A.3.3.80 National Search and Rescue Plan. According to this
plan, all maritime or navigable water search and rescue (SAR)
is the responsibility of the U.S. Coast Guard, and all inland
SAR is the responsibility of the U.S. Air Force.

A.3.3.87 Personal Protective Equipment (PPE). PPE includes
protective apparel (e.g., clothing, footwear, gloves, and head-
gear) as well as personal protective devices (e.g., goggles, face
shields, hearing protectors, and respirators). Adequate PPE
should protect the respiratory system, skin, eyes, face, hands,
feet, body, and ears.

A.3.3.92 Protective System. Protective systems include sup-
port systems, sloping and benching systems, shield systems,
and other systems that provide the necessary protection.

A.3.3.96 Raising System. Raising systems should incorporate
a mechanical means to prevent the load from falling should
the primary control mechanism be released during the raising
operation.

A.3.3.100 Registered Professional Engineer. A registered pro-
fessional engineer registered in any state is deemed to be a
“registered professional engineer” within the meaning of this
standard when approving designs for manufactured protec-
tive systems or tabulated data to be used in the construction of
protective systems.

A.3.3.102 Rescue Area. Sometimes rescue area is generally de-
fined as an area 15 m (50 ft) in all directions from the incident
site, or a distance in all directions equal to the height of the struc-
ture involved in the collapse plus a third.
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An important duty of a structure triage team is to clearly differentiate
buildings in groupings such as by block(s) or jurisdictional areas/sectors.
This geographic (area/sector) identification of buildings would be
consolidated at the command post and used to deploy search and
rescue personnel and/or track structure/hazard evaluation and search
assessment information.

It is imperative that each structure within a geographic area is clearly
defined. This identification will assist both in the specific ongoing search
and rescue effort and in the long-term post-disaster identification of the
site. This identification is important from a technical documentation
perspective regarding the specific events that took place at a given site.
Structure identification has a significant impact on overall scene safety
and the safety of task force personnel.

It is important to clearly identify each separate structure within a
geographic area when information is being disseminated to other
operational entities. The primary method of identification should be the
existing street name, hundred block, and building number. Obviously,
such identification is not always possible due to post-disaster site
conditions. In these situations, it is important that the task force
personnel implement the following system for structure identification.

This system builds upon the normal pre-disaster street name, hundred
block, and building number. As task force personnel establish a need to
identify a structure within a given block they will do the following:

1. Each structure should be identified by existing street name and
building number.

[602] [604] [606] [608 ]| [610]
— | |
500 600 Block Alpha Street 700
I I 1

[601] [603] [605] [607 | [609]

2. If some previously existing numbers have been obliterated, an
attempt should be made to re-establish the numbering system based
upon one or more structures that still display an existing number.

§\\\\\\—| BRAEEER\ %]
| |

L

600 700 Block Alpha Street 800

T P , 1
[ % [\ L 2]

J

3. The damaged building(s) would be assigned numbers to separately
identify them as indicated. The front of the structure(s) in question
should be clearly marked with the new numbers being assigned
using international orange spray paint.

702 704 708 710
N N 7] Yy 4]
] | |
600 700 Block Alpha Street 800
1 [ » ;i 1
[ 7 [N [\ 2]
703 705 707 709

Existing number Assigned numbers

4. If no number is identifiable in a given block then task force personnel
will identify the street name and the hundred block for the area in
question on other structures in proximity to the site in question.

=T I [z [N 7]
| |

Alpha Street 1000

Jsl

I - , 1
W 7 [ LW 2]

5. In this case, structures will be assigned the appropriate numbers
to designate and differentiate them. The front of the structure(s) in
question should be clearly marked with the new number being
assigned using international orange spray paint.

902 904 906 908 910
N N\ N\ %
S O[] Y 77
800 Alpha Street 1000
1 |

I - , 1
W 7 [ LW 2]

901 903 905 907 909

FIGURE A.3.3.46 FEMA Task Force Structure Marking System Structure Identification Within a Geographic Area.

A.3.3.109 Retrieval System. In U.S. federally regulated indus-
trial facilities, these systems are required whenever an autho-
rized entrant enters a confined space unless the retrieval sys-
tem would increase the overall risk of entry or would not
contribute to the rescue of the entrant. For confined space
rescue operations, these systems should be in place prior to
entry (into vertical or horizontal spaces) in such a manner
that retrieval of rescue entrants can begin immediately in the
event of an emergency. Retrieval systems can also be used to
act as fall-arresting devices for rescue personnel.

A.3.3.112 Risk/Benefit Analysis. Traditionally in search and
rescue, this analysis involves the assessment of the general sta-
tus of the victim(s) in order to apply the proper urgency to the
situation (rescue versus body recovery). Alive victim suggests a
rescue and its associated high level of urgency. A deceased
victim, however, requires a body recovery, which suggests a far
less urgent response.

A.3.3.121 Shield (or Shield System). Shields can be permanent
structures that are designed to be portable and moved along.
Shields can be either manufactured or job-built in accordance
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with 29 CFR 1926.652 (c) (3) or (c)(4). Shields used in trenches
are usually referred to as “trench boxes” or “trench shields.”

A.3.3.131 Strongback. Uprights placed so that the individual
members are closely spaced, in contact with, or intercon-
nected to each other are considered “sheeting.”

A.3.3.132 Supplemental Sheeting and Shoring. Supplemental
sheeting and shoring requires additional training beyond that
of traditional sheeting and shoring.

A.3.3.136 System Safety Factor. In a system where the weak-
est point has a component minimum breaking strength of
36 kN (= 8,000 1bf) as compared to 3.6 kN (= 800 1bf) force
placed upon it, the resulting system safety factor is 10:1
(e.g., 8,000 1bf:800 Ibf = 10:1).

A.3.3.138 Tabulated Data. The term is also applied to six
tables found in Appendix C of 29 CFR 1926, Subpart P.

A.3.3.141 Technical Rescue Incident. Technical rescue inci-
dents can include water rescue, rope rescue, confined space
rescue, wilderness search and rescue, trench rescue, vehicle
and machinery rescue, dive search and rescue, collapse rescue,
and other rescue operations requiring specialized training.
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A.3.3.144 Terrain. Examples include cliffs, steep slopes, riv-
ers, streams, valleys, fields, mountainsides, and beaches.

A.3.3.145 Terrain Hazard. Examples include cliffs, caves, wells,
mines, avalanches, and rock slides.

A.3.3.147 Traditional Sheeting and Shoring. Some newer style
sheeting and shoring might not require a strongback attach-
ment (refer to manufacturer recommendations).

A.3.3.150 Trench (or Trench Excavation). In general, the
depth is greater than the width, but the width of a trench
(measured at the bottom) is no greater than 4.6 m (15 ft). If
forms or other structures are installed or constructed in an
excavation so as to reduce the dimension measured from the
forms or structure to the side of the excavation to 4.6 m (15 ft)
or less, the excavation is also considered a trench.

A.3.3.154 Wilderness. The wilderness often includes a collec-
tion of various environments such as forests, mountains,
deserts, natural parks, animal refuges, rain forests, and so
forth. Depending on terrain and environmental factors, the
wilderness can be as little as a few minutes into the backcoun-
try or less than a few feet off the roadway. Incidents with only a
short access time could require an extended evacuation and
thus qualify as a wilderness incident.

A.4.1.1 Safe operations at technical rescue incidents should
include the assessment and acquisition of external resources
required for situations beyond the operational capability of
the organization. For example, a situation in a confined space
or trench might require a technician-level hazardous materi-
als response capability.

A.4.1.2(1) This level can involve search, rescue, and recovery
operations. Members of a team at this level are generally not
considered rescuers.

A.4.1.2(2) This level can involve search, rescue, and recovery
operations, but usually operations are carried out under the
supervision of technician-level personnel.

A.4.1.6 BLS is the minimum level of medical care required;
advanced life support (ALS) is recommended. The AH]J
should consider the development of an advanced capability in
medical response to reflect the needs of the technical rescue
environment.

The AHJ, in addition to BLS training, should provide train-
ing in the treatment of the following medical conditions:

(1) Cervical/Spinal Immobilization. Training should be inte-
grated with systems for vertical and horizontal patient evacu-
ations (e.g., patient packaged onto a stokes stretcher and
secured to provide spinal immobilization).

(2) Crush Injury Syndrome. Training should include recogni-
tion, evaluation, and treatment, prior to extrication, of
victims with symptoms or mechanisms of injury potential.

(3) Amputation. Amputation should be considered as a last re-
sort, but rescuers should be aware of the possibility. Incident
managers also should be aware of the proper procedures to
be followed in their community, including interaction with
local medical doctors.

(4) Infection Control. Training should include education in pro-
tective equipment (e.g., gloves, masks, PPE), protective pro-
cedures (e.g., avoiding contaminants and pollutants), and
appropriate decontamination following possible exposures,
as specified in NFPA 1581, Standard on Fire Department Infec-
tion Control Program, or in OSHA’s “Blood-Borne Pathogens”
standard (29 CFR 1910.1030).

(5) Critical Incident Stress. Training should include information
on personal well-being, with emphasis on preconditioning,
pacing of effort, proper diet and rest, and emotional and
psychological diversions during long-term operations. Per-
sonnel should be trained to recognize the signs and symp-
toms of critical incident stress. Scene managers should be
trained in the value of rehabilitation efforts during extended
operations for the safety and continued efficiency of their
personnel.

A.4.1.7.2 Organizations should provide ongoing training
commensurate with proficiency to the identified operational
level of capability in each applicable technical search and res-
cue discipline. The amount and frequency of this continuing
education required is commonly based on criteria such as the
current competency and aptitude of the team, fiscal con-
straints, and time constraints. However, this standard provides
that the AHJ utilize performance-based evaluation as the pri-
mary basis for the amount and frequency of training required
to meet this standard. Organizations demonstrating poor per-
formance during evaluation imply a need for a greater
amount and/or frequency of training.

A.4.1.7.4 In all types of search and rescue incidents, the
potential exists for extenuating circumstances that would
require expertise beyond the normal capability of the orga-
nization to operate safely. Examples of these situations in-
clude, but are not limited to, the following:

(1) Structural Collapse: Multiple collapse sites, large number
of victims, numerous deeply buried victims, multiple com-
plications (e.g., both deeply buried victims and multiple
sites), involvement of hazardous/toxic substances, or se-
vere environmental conditions (e.g., snow and rain)

(2) Rope Rescue: Lowering and raising operations requiring
significant obstacle negotiation, descending or ascending
operations from extreme heights, or severe environmen-
tal conditions (e.g., snow and rain)

(3) Confined Space Search and Rescue: Deep or isolated
spaces, multiple complicating hazards (e.g., water, chemi-
cals, and extreme height in a space), failure of essential
equipment, or severe environmental conditions (e.g.,
snow and rain)

(4) Vehicle and Machinery Search and Rescue: Complex
and/or unusual machinery, unusual vehicles, unusual lo-
cations of either machinery or vehicles, multiple compli-
cating hazards (e.g., water, chemicals, and extreme
height), failure of essential equipment, or severe environ-
mental conditions (e.g., snow and rain)

(5) Water Search and Rescue: Depth, current, water movement,
water temperature extremes, or severe environmental con-
ditions (e.g., snow and rain)

(6) Wilderness Search and Rescue: Isolated and remote envi-
ronments and extremes of environmental conditions
(e.g. snow, rain, altitude)

(7) Trench and Excavation Search and Rescue: Very deep
trenches, unusually shaped excavations, multiple complica-
tions (e.g., deep excavation and fluid soil), involvement of
hazardous/toxic substances, completely buried subjects, or
severe environmental conditions (e.g., snow and rain)

These conditions should be evaluated during the pre-
incident risk assessment and on an incident-by-incident basis.

A.4.1.7.5 This documentation should contain each recipi-
ent’s name, the signatures or initials of the trainers, the dates
of training, an outline of the training conducted, and re-
source materials used to develop the training.
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A.4.1.10 Legal considerations have an impact on many
phases of a technical rescue incident (e.g., confined space
regulations, use/maintenance of SCBA, right-of-entry laws
during a search, right-to-privacy laws during an investigation).
Whatever the capacity in which a rescuer functions (public or
private), it is important that the rescuer be informed regard-
ing all relevant legal restrictions, requirements, obligations,
standards, and duties. Failure to do so could jeopardize the
reliability of any investigation or operation and could subject
the rescuer to civil liability or criminal prosecution.

A.4.1.11 Personnel involved in search and rescue (SAR) in
the United States should also familiarize themselves with the
International Aeronautical and Maritime Search and Rescue Manual
(IAMSAR) and the U.S. National Search and Rescue Supplement
(NSS) to the IAMSAR. Both of these documents, as well as the
U.S. National Search and Rescue Manual, are available on the U.S.
Coast Guard’s web site (www.uscg.mil). The Federal Response Plan
is available on the FEMA web site (www.fema.gov/library/di2).

The JAMSAR is a three-volume set of reference materials
jointly published by the International Civil Aviation Organiza-
tion (ICAO) and the International Maritime Organization
(IMO). It was intended for use by all countries and provides
implementation guidance for the U.S. National Search and
Rescue Plan (1999).

The NSS, prepared under the direction of the National
Search and Rescue Committee (NSARC), provides guidance
to federal agencies concerning implementation of the Na-
tional Search and Rescue Plan. The NSS provides specific ad-
ditional national standards and guidance that build upon the
baseline established in the IAMSAR and provides guidance to
all federal forces, military and civilian, that support civil search
and rescue operations.

A.4.2.1 A hazard identification and risk assessment is an
evaluation and analysis of the environment and physical fac-
tors influencing the scope, frequency, and magnitude of tech-
nical rescue incidents and the impact and influence they can
have on the ability of the AH]J to respond to and safely operate
at these incidents.

The goal and terminal objectives of the hazard identifica-
tion and risk assessment are to increase the awareness of the
AH]J and to provide a focus toward conditions and factors as-
sociated with potential technical rescue responses.

The hazard identification and risk assessment can be asso-
ciated closely with similar functional and format methodology,
as might be incorporated in a master plan or strategic deploy-
ment study. It is not the intent of this standard to encumber
the AH]J in its undertaking of a detailed and extensive analysis
of each technical rescue environment within the jurisdiction;
rather, this standard is meant to provide means for a deliber-
ate and objective examination of common or unique factors
that can be identified, correlated, or highlighted to aid in the
development of technical rescue capabilities and to determine
their necessary level of expertise to provide risk reduction.

The hazard identification and risk assessment determines
“what” can occur, “when” (how often) it is likely to occur, and
“how bad” the effects could be. For certain of the hazards
identified, it will be determined after this preliminary analysis
that it is not necessary to carry out a full analysis. For such
hazards, no further action is required.

The hazard identification should include, but not be lim-
ited to, the following types of potential hazards:

(1) Natural events
(a) Drought
(b) Fire (forest, range, urban)
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(c) Avalanche
(d) Snow/ice/hail
(e) Tsunami
(f) Windstorm/tropical storm
(g) Hurricane/typhoon/cyclone
(h) Biological
(i) Extreme heat/cold
(j) Flood/wind-driven water
(k) Earthquake/land shift
(1) Volcanic eruption
(m) Tornado
(n) Landslide/mudslide
(o) Dust/sand storm
(p) Lightning storm
(2) Technological events
(a) Hazardous material release
(b) Explosion/fire
(c) Transportation accident
(d) Building/structure collapse
(e) Power/utility failure
(f) Extreme air pollution
(g) Radiological accident
(h) Dam/levee failure
(i) Fuel/resource shortage
(j) Business interruption
(k) Financial collapse
(1) Communication
(3) Human events
(a) Economic
(b) General strike
(c) Terrorism (eco, cyber, nuclear, biological, and
chemical)
(d) Sabotage
(e) Hostage situation(s)
(f) Civil unrest
(g) Enemy attack
(h) Arson
(i) Community-wide panic
(j) Special events

There are a number of methodologies and techniques for
risk assessment that range from simple to complex. These
techniques include, but are not limited to, the following:

(1) What-if
(2) Checklist
(3) Hazop, hazard, and operability studies
(4) Failure modes and effect analysis
(5) Fault tree
(6) Failure-logic diagrams
(7) Dow and bond indices
(8) Event tree analysis
(9) Human reliability analysis
(10) Capability assessment readiness for state and local
governments

A.4.2.3 As part of the risk assessment, the AHJ should identify
the types of internal resources immediately available, within the
operational structure of the organization, that could be utilized
for technical search and rescue incident response. The resource
list should include the availability of personnel, training levels of
personnel, professional specialty or trade skills, and type, quan-
tity, and location of equipment, appliances, and tools applicable
to technical search and rescue incident response.
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A.4.2.4 See Annex E.

A.4.2.5 The intent of this provision is to establish procedures to
enable the incident commander to obtain the necessary re-
sources to augment the internal capabilities of the AHJ. These
resources can include, but are not limited to, the following:

(1) Mutual aid agreements
(2) Agreements with the private sector, including the following:
(a) Organizations specializing in the specific skills and/or
equipment required to resolve the incident
(b) Special equipment supply companies
(c) Related technical specialists
(d) Communications
(e) Food service
(f) Sanitation

(3) Memorandums of Agreement (MOA) with other public,
state, or federal agencies

A.4.4.1.1 Specific specialized equipment that might be required
for safe technical rescue operations includes the following:

(1) Supplied line breathing apparatus (SLBA), supplied air
breathing apparatus (SABA), and supplied air respirator
(SAR), all of which should meet the requirements of 29 CFR
1910.146, “Permit-Required Confined Spaces”

(2) Personal alert safety system (PASS), which should meet
the requirements of NFPA 1500, Standard on Fire Depart-
ment  Occupational Safety and Health Program, and
NFPA 1982, Standard on Personal Alert Safety Systems (PASS)

(3) Life safety ropes and system components, which should
meet the requirements of NFPA 1500, Standard on Fire De-
partment  Occupational Safety and Health Program, and
NFPA 1983, Standard on Fire Service Life Safety Rope and Sys-
tem Components

(4) Communications equipment, which should meet the re-
quirements of 29 CFR 1910.146

(5) Lighting equipment (e.g., flashlights, helmet-mounted
lamps), which should be, depending on the situation, in-
trinsically safe or explosionproof as defined by 29 CFR
1910.146. The AHJ should evaluate the appropriateness
of the equipment at an emergency incident with regard to
the existing hazards.

A.4.4.2.1 Protective equipment should be appropriate to the
tasks that are expected to be performed during technical
search and rescue incidents and training exercises.

A.4.5.1.4 BLS is the minimum level required; ALS is recom-
mended.

A.4.5.1.5 Interagency cooperation is essential to the success-
ful mitigation of many technical rescue incidents. Personnel
from fire, rescue, EMS, and law enforcement can be involved
in an operation at all levels, from recognition through com-
mand. It is recommended that all agencies involved in rescue
review and/or develop policies regarding control of firearms.
The complete exclusion of firearms might not always be prac-
tical and/or feasible on the incident scene but is generally
recommended.

A.4.5.3.1 The incident management system utilized at all
technical search and rescue incidents should be structured to
address the unique groups, divisions, or branches that can be
necessary to effectively manage the specific type of incident
(e.g., structural collapse, trench/excavation cave-in). Manag-
ing external influences such as family, news media, and politi-
cal entities involves instructing subordinates in how to deal

with them should they be encountered. NFPA 1561, Standard
on Emergency Services Incident Management System, in 5.2.2, de-
scribes the use of an information officer (a member of the
command staff) to address these types of influences. Where
encounters with family, news media, or political influences are
likely, such a function should be filled as soon as possible.

A.4.5.4 The AH]J should address the possibility of members of
the organization having physical and/or psychological disor-
ders (e.g., physical disabilities, fear of heights, fear of enclosed
spaces) that can impair their ability to perform search and
rescue in a specific environment.

Organizations are encouraged to adopt language similar to
that included in Chapter 10, Medical and Physical Require-
ments, of NFPA 1500, Standard on Fire Department Occupational
Safety and Health Program, regarding their medical and physical
requirements.

A.4.5.5.1 These incidents can be caused by natural, acciden-
tal, or intentional means.

A.5.2.2(2) The intent of this provision is to establish procedures
to enable the incident commander to obtain the necessary re-
sources to augment the internal capabilities of the AHJ. These
resources can include, but are not limited to, the following:

(1) Mutual aid agreements
(2) Agreements with the private sector, including the following:
(a) Construction industry
(b) Demolition industry
(c) Heavy equipment operators
(d) Special equipment supply companies
(e) Hardware, lumber, and construction suppliers
(f) Consulting engineers and architects
(g) Related technical specialists
(h) Communications
(1) Food service
(j) Sanitation

(3) Memorandums of Agreement (MOA) with other public,
state, or federal agencies

A.5.2.2(3) The emergency response system includes, but is
not limited to, operations- and technician-level personnel, as
well as local, state, and national resources.

A.5.2.2(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This activity might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.5.2.2(5) See Annex F.

A.5.2.2(6) Collapse patterns and potential victim locations
include the following:

(1) Lean-to. Alean-to is formed when one or more of the sup-
porting walls or floor joists breaks or separates at one end,
causing one end of the floor(s) to rest on the lower floor(s)
or collapse debris. Potential areas where victims might be
located are under the suspended floor and on top of the
floor at the lowest level. [See Figure A.5.2.2(6)(a).]

(2) V.A“V”is formed when heavy loads cause the floor(s) to
collapse near the center. Potential areas where victims
might be located are under the two suspended floor
pieces and on top of the floor in the middle of the V. [See
Figure A.5.2.2(6)(b).]
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(3) Pancake. A pancake is formed when the bearing wall(s) or
column(s) fails completely and an upper floor(s) drops
onto a lower floor(s), causing it to collapse in a similar man-
ner. Potential areas where victims might be located are un-
der the floors and in voids formed by building contents and
debris wedged between the floors. [See Figure A.5.2.2(6)(c).]

(4) Cantilever. A cantilever is formed when one end of the
floor(s) hangs free because one or more walls have failed
and the other end of the floor(s) is still attached to the
wall(s). Potential areas where victims might be located are
on top of or under the floors. [See Figure A.5.2.2(6)(d).]

(5) A-frame. An A-frame occurs when flooring separates from
the exterior bearing walls but still is supported by one or
more interior bearing walls or nonbearing partitions. The
highest survival rate for trapped victims will be near the
interior partitioning. Other victims will be located in the
debris near both exterior walls. [See Figure A.5.2.2(6)(e).]
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FIGURE A.5.2.2(6)(a) Lean-to Floor Collapse. (Courtesy of
U.S. Department of Civil Defense)
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FIGURE A.5.2.2(6)(b) V-Shape Floor Collapse. (Courtesy of
U.S. Department of Civil Defense)
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A.5.2.2(7) Indications of potential for secondary collapse in-
clude the following:

(1) Leaning walls
(2) Smoke or water seeping through joints
(3) Unusual sounds (e.g., creaking, groaning)
(4) Recurring aftershocks
(b) Sagging floor or roof assemblies
(6) Missing, strained, or damaged points of connection of
structural elements

(7) Excessive loading of structural elements
(8) Sliding plaster and airborne dust
(9) Separating walls

(10) Lack of water runoff

(11) Racked or twisted structure

(12) Building vibration
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FIGURE A.5.2.2(6)(c) Pancake Floor Collapse. (Courtesy of
U.S. Department of Civil Defense)
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FIGURE A.5.2.2(6)(d) Cantilever Floor Collapse. (Courtesy of
U.S. Department of Civil Defense)
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FIGURE A.5.2.2(6)(e) A-Frame Floor Collapse.

A.5.2.2(8) Procedures for conducting searches should in-
clude, at a minimum, visual and verbal methods.

Search and rescue operations in the structural collapse en-
vironment should include close interaction of all incident
management system elements for safe and effective victim ex-
trications. Search operations for locating victims should be
initiated early at a structural collapse incident. Structural col-
lapse search operations should conform to an accepted system
for victim search strategy and tactics to achieve optimum per-
formance and effectiveness. The following recommendations
provide current tactical capabilities and general strategies that
can assist personnel in productive search operations.

Structural collapse operations are one of the most difficult
rescue situations likely to be encountered. Depending on the
complexity of the search and rescue activity, personnel might
need to spend large amounts of precious time on small num-
bers of difficult rescues. It is important to establish whether or
not rescue personnel are involved with a live victim, since the
rescue of living victims should be prioritized ahead of the re-
covery of the remains of deceased victims.

A.5.2.2(9) See Annex G.

A.5.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident

(2)
(3)
(4)
(5)
(6)

Risk assessment and benefit analysis

Number and size of structures affected
Integrity and stability of structures affected
Occupancy types (e.g., residential, mercantile)
Number of known and potential victims

(7) Access to the scene
(8) Environmental factors
(9) Available and necessary resources

A.5.3.3(3) Operations personnel should be capable of ob-
taining and utilizing one or more of the following resources:

(1) Structural collapse search dogs

(2) Search cameras

(3) Acoustic/seismic instruments (listening devices)
(4) Thermal imaging (infrared) devices

(5) Other technical search devices

Search operations should incorporate a variety of technical
and nontechnical methods that might provide personnel with
the only viable method to locate victims and determine their
status.

The AHJ should identify forms of technical and nontechni-
cal search capabilities available at the local, regional, state, or
national level that are commensurate with its needs. In addi-
tion to the basic operational level of capability, search meth-
ods should include, but not be limited to, the following:

(1) Structural Collapse Search Dogs. This involves the use of air-
scent dog and handler teams trained and equipped specifi-
cally to search collapsed structures. The dog and handler
work as a team to identify the location and status of victims
buried beneath rubble or structural components. It is im-
portant that the AHJ differentiate between structural col-
lapse search dogs and other “air-scenting” dogs such as those
used to search for drugs and explosives, cadaver dogs, and
police K-9.

(2) Electronic Search. This involves the use of acoustic/seismic
devices and includes the deployment of an array of two or
more pickup probes around the perimeter of a collapsed
structure or void area.

(8) Search Cameras. This involves the placement of a search cam-
era device within a void area to search “visually” a previously
nonvisible collapse zone. To use this device, ancillary tools
such as rotary hammers, drills, or breakers are needed to
create an opening through which the camera can be passed.

(4) Air Sampling. Identification of high concentrations of
CO,, for example, might indicate the presence of a live
victim. Once the AHJ has identified the location and avail-
ability of these search options at a structural collapse inci-
dent, a system should be developed to place them into
operation. In conjunction with the capability of the AH]J
to place into operation one or more of the previously de-
scribed search methods, personnel should implement a
strategic and tactical plan for the use of these devices as
quickly as possible. Personnel should coordinate all avail-
able and viable tactical capabilities into a logical plan of
operation. It is essential that the AH] employ every pos-
sible search method to ensure thatits members are able to
locate viable victims before committing rescue resources
to any prolonged (even if well-intentioned) operation.

A.5.3.3(4) Access training should include, but not be limited
to, the safe and effective implementation of the following:

(1) Techniques to lift structural components of walls, floors,
or roofs

(2) Shoring techniques to construct temporary structures
needed to stabilize and support structural components
that prevent movement of walls, floors, or roofs
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(3) Breaching techniques to create openings in structural
components of walls, floors, or roofs

(4) Operation of appropriate tools and equipment to accom-
plish the above tasks

A.5.3.3(5) Extrication operations at a structural collapse inci-
dent necessitate a coordinated effort that includes search, rescue,
and medical capabilities. Personnel should have a working
knowledge of general extrication tactics and procedures. These
tactics and procedures should be flexible enough to address the
specific situation and problems encountered. The AHJ should
provide the appropriate training and equipment necessary to
complete an extrication operation safely and effectively. These
should include the following:

(1) Manual. Training should be provided in safe lifting tech-
niques necessary to move manageable sections of debris
and interior contents displaced by partial or complete
structural collapse.

(2) Hand Tools. Tools and training necessary to move debris,
room contents, and structural components displaced by par-
tial or complete structural collapse should be provided.
Hand tools should include, but not be limited to, pry bars,
bolt cutters, jacks, and sledge hammers. Training require-
ments should be coordinated with the hand tool inventory.

Extrication training should include the following, as a
minimum:

(1) Packaging victims within confined areas

(2) Removing victims from elevated or belowgrade areas

(3) Providing initial medical treatment to victims

(4) Operating appropriate tools and equipment to accom-
plish the above tasks safely and effectively

A5.4.3(3) See A.5.3.3(3).

A.5.4.3(4) Generally in concrete tiltup, reinforced concrete,
and steel construction, locating and extricating victims is more
complicated than in lightframe, ordinary construction or rein-
forced and unreinforced masonry construction. As structural
components, materials, and weights increase, the ability to
breach, stabilize, and operate within such a structural collapse
becomes more hazardous, complicated, and time-consuming.

The overall ability of the AH]J to function safely and effectively
is greatly dependent upon the prompt availability of appropriate
tools, equipment, and supplies to accomplish operations. In con-
crete tiltup, reinforced concrete, and steel construction, person-
nel should understand that the tools that are needed change
depending on the type of structure involved. Structural collapse
incidents involving these categories of construction necessitate
the use of tools and equipment specifically designed for these
materials, including the following:

(1) Masonry saws and blades

(2) Rotary hammers and breakers

(3) Air bags

(4) Dump trucks and front-end loaders

(5) Concrete saws and blades

(6) Pneumatic and hydraulic drills, hammers, and breakers

(7) Cranes

(8) Burning and cutting equipment such as oxyacetylene and
exothermic or plasma cutters

(9) Bolting and anchoring systems

Power tools (e.g., air bags, hydraulic spreaders and rams,
and power saws) and training necessary to breach, cut, bore,
and lift structural components displaced by partial or total
structural collapse should be provided.
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A.5.4.3(5) See A.5.3.3(5).

A.6.1.2 While rope rescues by themselves do not generally in-
volve searches, it is appropriate for the AHJ to consider the envi-
ronment in which rope rescues might occur and to assess the
relative need. Efforts to locate missing persons in the high- and
low-angle environment, both structural collapse and wilderness,
are covered in Chapter 5 and Chapter 10, respectively, of this
document. Victims that require removal from elevated and be-
lowgrade locations (confined space, structural collapse, and wa-
ter rescue), once located, might then require the capabilities of
rope rescue stated within this chapter.

A.6.2.2(2) See A.5.2.2(2).

A.6.2.2(3) The emergency response system includes, but is not
limited to, operations- and technician-level personnel capable of
responding, as well as local, state, and national resources.

A.6.2.2(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This process might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.6.2.2(5) General hazards associated with rope rescue opera-
tions can present the AHJ with uniquely challenging situations.
The AHJ should consider the following potential hazards when
providing training to its members:

(1) Fall Hazards. Rope rescue incidents are often required in
areas where an elevation differential exists. Therefore,
the possibility of someone falling, or something falling on
someone, should always be considered and mitigated.

(2) Other Hazards. There are numerous other hazards associ-
ated with rope rescue operations. The AHJ should make
every effort to identify the hazards that might be encoun-
tered within the jurisdiction and should provide members
with training and awareness of these other hazards to per-
form rescue operations safely and effectively.

The “general area” around a rope rescue scene is the entire
area within 91.44 m (300 ft) (or more, as established by the
incident commander). Making the general area safe includes,
but is not necessarily limited to, the following:

(1) Controlling/limiting traffic and sources of vibration in the
area, including shutting down all vehicles and equipment

(2) Controlling/limiting access to the area by unnecessary
personnel

(8) Identifying hazards and removing and/or reducing their
impact

A.6.2.2(6) Other than that described in 4.4.2, specific PPE
necessary for safe rope rescue operations can include, but is
not limited to, the following:

(1) Harnesses
(2) Gloves appropriate for rope rescue work
(3) Helmets designed for climbing and rope rescue work

A.6.3.4(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope, magnitude, and nature of the incident

(2) Location and number of victims

(3) Risk assessment versus benefit analysis (body recovery ver-
sus rescue)

(4) Access to the scene
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(5) Environmental factors

(6) Available/necessary resources

(7) Patient contact when it can be performed without endan-
gering either responders or victims

A.6.3.4(2) Safety procedures should include, as a minimum,
the following:

(1) Edge protection

(2) Belays

(3) Ciritical angles in rope systems
(4) System stresses

(5) Safety checks

(6) Other safety assurances

A.6.3.4(5) Rescuers should be able to identify a tied knot.
Specific knots, hitches, and bends that can be useful include
the following:

(1) Bowline

(2) Figure-eight family of knots and bends

(3) Grapevine or double fisherman’s knot

(4) Water knot

(5) Barrel knot

(6) Any knots, hitches, or bends used by the organization

A.6.3.4(7) NFPA 1983, Standard on Fire Service Life Safety Rope
and System Components, includes information on the marking
and labeling of rope rescue equipment. An understanding of
how minimum breaking strength ratings are arrived at and the
significance of the P, L, and G rating system for rope rescue
components found in that document is critical knowledge in
estimating system safety factors.

A.6.3.4(8) An “anchor system” includes, if necessary, an ap-
propriate and proper backup. Anchor systems can include,
but are not limited to, the use of portable anchor systems (ei-
ther improvised or commercial) such as A-frames, bipods, tri-
pods, pickets, and gin poles.

A.6.3.4(13) The skills and procedures required to select, con-
struct, and use a lowering system vary greatly depending on
environmental factors and elevation differential (height).
Therefore, rescuers should be trained to perform these proce-
dures under all potential environmental (e.g., snow, darkness,
wind) and elevation conditions.

A.6.3.4(18) One type of raising system is a counterbalance
system, which uses a 1:1 mechanical advantage and a weighted
object (human or otherwise) to reduce the need for addi-
tional force to lift the load.

A.6.3.5(1) See A.6.3.4(1).
A.6.3.5(2) See A.6.3.4(2).
A.6.3.5(5) See A.6.3.4(5).
A.6.3.5(7) See A.6.3.4(7).
A.6.3.5(8) See A.6.3.4(8).
A.6.3.5(13) See A.6.3.4(13).
A.6.3.5(18) See A.6.3.4(18).

A.7.1.2 While much of this chapter applies to confined space
rescue in industrial settings, it is intended for all incidents
involving confined spaces as defined within this standard.

A.7.1.3.8 The term timely is based on many factors such as
perceived danger of the original entry (e.g., possible sup-
plied breathing air required), distance to definitive medical

care, capabilities of responding emergency medical ser-
vices, and so forth. In trauma-related injuries, the “golden
hour” principle can be used to determine how quickly the
rescue service should be able to respond to deliver the pa-
tient to the appropriate treatment facility within an hour of
onset of injuries. The rescue service should have a goal of
responding to these emergencies within 15 minutes of the
time they receive notification.

A.7.2.4(3) Hazards can include, but are not limited to, the
following:

(1) Hazardous atmospheres
(2) Hazardous chemicals
(3) Temperature extremes

Some methods of recognition and assessment of hazards
associated with confined spaces include, but are not limited
to, the following:

(1) Assessment of the perimeter surrounding the confined
space incident to determine the presence of or potential
for a hazardous condition that could pose a risk to rescu-
ers during approach

(2) Recognition of the need for decontamination of a patient
or responder who might have been exposed to a hazard-
ous material as per NFPA 471, Recommended Practice for Re-
sponding to Hazardous Materials Incidents; NFPA 472, Standard
Jfor Professional Competence of Responders to Hazardous Materials
Incidents; and OSHA regulations in 29 CFR 1910.120, “Haz-
ardous Waste Operations and Emergency Response”
(HAZWOPER)

(3) Recognition of the need for a confined space rescue ser-
vice or additional resources when nonentry retrieval is
not possible

(4) Notification of the designated rescue service and other re-
sources necessary for initiation of confined space rescue

(5) Recognition of hazardous atmospheres or materials
through visual assessment and information received from
on-site personnel

A.7.2.4(4) The term confined space as defined within this stan-
dard is synonymous with the term permit-required confined space
or permit space used by many U.S. federally regulated agencies.

A.7.2.4(5) Retrieval includes the operation of common nonen-
try retrieval systems. Examples include simple winch and block
devices used in conjunction with tripods, quadpods, or other
manufactured portable anchor systems. A nonentry retrieval can
simply involve operating the crank on a winch/tripod system
when anchors and protection systems are already in place.

A.7.2.4(6) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources. In
addition, the system includes procurement of on-site informa-
tion resources such as witnesses, industrial entry supervisors,
industrial facility managers, engineers, or other responsible
persons. Printed on-site information resources available at
many U.S. federally regulated industrial facilities can include,
but are not limited to, the following:

(1) Entry permit
(2) Material safety data sheets (MSDS)
(3) Other site work permits
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A.7.2.4(7) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This process might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security. The organization should also
assure through written standard operating guidelines that the
scene is rendered safe at the termination of the incident.

A.7.3.3(1) The assessment at this level should include, but
not be limited to, the initial and continuous evaluation of the
following:

(1) Hazards such as engulfment potential, environmental
hazards (e.g., chemical, atmospheric, temperature),
harmful forms of energy (e.g., electrical, mechanical,
movement due to gravity, hydraulic), configuration haz-
ards (e.g., diverging walls, entrapment, obstructions,
trip/fall hazards), and so forth

(2) Risk/benefit analysis (body recovery versus rescue)

(3) Awailable/necessary additional resources

(4) Establishment of control zones

(5) Magnitude of the hazard and isolation procedures

(6) Effectiveness of the nonentry or qualifying entry-type
rescue

(7) Overall safety of rescue operations

(8) Level of rescue response (appropriate for the type of
rescue being attempted)

(9) Current and projected status of the planned response

(10) Personnel accountability

Asite safety plan can also provide useful information for con-
sideration during size-up and should include the following:

(1) Rescue team notification
(2) Acceptable entry conditions for rescue
(3) Hazard identification
(4) Risk assessment of hazards
(5) Site map
(6) Hazard abatement (including control zones, ventilation,
and lockout/tagout procedures)
(7) Use of buddy system (where applicable)
(8) Communications (e.g., site, rescue attendant to rescue
entrant)
(9) Command post
(10) Incident management organizational chart
(11) Standard operating guidelines
(12) Safe work practices
(13) Medical assistance
(14) Pre-entry safety briefings
(15) Pre- and post-entry physicals (if indicated)

A.7.3.3(2) SeeAnnex H.

A.7.3.3(3) The AH]J should address the possibility of mem-
bers of the organization having physical and/or psychological
disorders (e.g., physical disabilities, fear of heights, fear of en-
closed spaces) that could impair their ability to perform res-
cue in confined spaces.

A.7.3.3(4) Roles, functions, and responsibilities for these
team positions should be consistent with the organization’s
standard operating guidelines for confined space rescue.

A.7.3.3(5) Personnel meeting the requirements of NFPA 472,
Standard for Professional Competence of Responders to Hazardous Mate-
rials Incidents, should perform the monitoring procedures even if
such personnel are not part of the rescue team. Monitoring the
atmosphere can include the following considerations:
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(1) Acceptable limits for oxygen concentration in air should be
between 19.5 percent and 23.5 percent. An oxygen-enriched
atmosphere is considered to be greater than 23.5 percent
and poses a flammability hazard. An oxygen-deficient atmo-
sphere 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 percentage of a material’s
lower explosive limit (LEL) or lower flammable limit
(LFL). Rescuers should not enter confined spaces con-
taining atmospheres greater than 10 percent of a materi-
al’s LEL regardless of the personal protective equipment
worn. 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 should be as-
sessed to determine the level of the hazard for a given
environment and time frame.

The confined space rescue team at the operations level
should have available resources capable of understanding the
assessment tools necessary for analysis and identification of
hazardous conditions within confined spaces and interpreta-
tion of that data. This capability should include at least the
following:

(1) Identification of the hazards found within confined
spaces and understanding how those hazards influence
victim viability and rescue/recovery operations

(2) Selection and use of monitoring equipment to assess the
following hazards:

(a) Oxygen-deficient atmospheres
(b) Oxygen-enriched atmospheres
(c¢) Flammable environments
(d) Toxic exposures
(e) Radioactive exposures
(f) Corrosive exposures

(3) Understanding of the limiting factors associated with the
selection and use of the atmospheric and chemical moni-
toring equipment provided by the AH]J for confined space
emergencies. This equipment could include, but is not
limited to, the following:

(a) Calorimetric tubes

(b) Oxygen concentration monitor (continuous reading,
remote sampling)

(c) Combustible gas monitor (continuous reading, remote
sampling)

(d) Specific toxicity monitor (continuous reading, remote
sampling)

(e) Multigas atmospheric monitors (continuous reading,
remote sampling)

(f) Passive dosimeter

(g) pH papers, pH meters, and pH strips

(h) Radiation detection instruments

The factors determined by this equipment include, but are

not limited to, calibration, proper operation, response time,

detection range, relative response, sensitivity, selectivity, in-

herent safety, environmental conditions, and the nature of

the hazard.

(4) Utilization and evaluation of reference terms and re-
sources to include, but not be limited to, the following:

(a) Lethal concentration-50 (LC-50)
(b) Lethal dose-50 (LD-50)

(c) Permissible exposure limit (PEL)
(d) Threshold limit value (TLV)
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(e) Threshold limit value—short-term exposure limit
(TLV-STEL)
(f) Threshold limit value—time-weighted average (TLV-
TWA)
(g) Immediately dangerous to life and health (IDLH)
(h) MSDS
(i) Reference manuals
(j) Computerized reference databases
(k) Technical information centers
(1) Technical information specialists
(m) Monitoring equipment

A.7.3.3(6) The intent of this item is to restrict entries made by
operations-level organizations to those that would absolutely
minimize risk to rescue entrants. Itis the intent of this document
that operations-level teams not perform hazardous entries.

A.7.3.3(6)(a) The intention of this item is to limit the danger
of entanglement.

A.7.3.3(6)(b) The intention of this item is to ensure that the
attendant can maintain direct observation of the entrants at
all times, making recognition of problems more rapid.

A.7.3.3(6)(c) The intention of this item is to allow for easier
retrieval of rescue entrants should this become necessary and
to provide for passage through the opening without removal
of necessary personal protective equipment, including fresh-
air breathing apparatus.

A.7.3.3(6)(d) The intention of this item is to allow a “buddy
system” to be employed, providing potentially faster response
to a problem with one of the rescue entrants.

A.7.3.3(6)(e) The intention of this item is to ensure that haz-
ards to rescuers in organizations at this level are kept to an
absolute minimum.

A.7.3.3(7) Packaging devices that can be used in confined
spaces include, but are not limited to, the following:

(1) Full spine immobilization devices

(2) Short spine immobilization devices
(3) Cervical spine immobilization devices
(4) Litters

(5) Prefabricated full-body harnesses

(6) Tied full-body harnesses

(7) Wrist loops (wristlets)

A.7.3.3(9) See Annex 1.

A.7.3.3(10) Organizations at the operations level are ex-
pected to safely apply lowering and raising systems (rope or
nonrope based) as appropriate during confined space emer-
gencies. These applications can involve the use of rope rescue
systems in the high-angle environment to both lower rescuers
into and remove rescuers and victims from confined spaces.
The determination of what systems are most appropriate to
accomplish these tasks should be dictated by the circum-
stances surrounding the incident.

A.7.4.2 While six people provide the recommended mini-
mum for most entry-type confined space rescues, some such
rescues will require fewer. The number of personnel required
should be determined by the situation, hazards, and degree of
difficulty of the situation confronted.

A team is “qualified” by its capability as a team, not by the
individual qualifications of its members.
A.7.4.3(1) The size-up/assessment at this level should include,
but not be limited to, the initial and continuous evaluation of the
following:

(1) Available and necessary additional resources
(2) Hazard isolation and control requirements

A.7.4.3(2) Procedures should be consistent with local, state,
and federal guidelines such as those found in 29 CFR 1910.120,
“Hazardous Waste Operations and Emergency Response”
(HAZWOPER).

A.7.4.3(3) Planning response for entry-type rescues with haz-
ards should consider the following issues:

(1) Options for entry-type confined space rescues beyond the
capability of operations-level personnel

(2) Selection, use, and maintenance of, as well as training
relative to, personal protective clothing and equipment
provided by the AH]J for operating in and around con-
fined space emergencies

(3) Determination of response objectives based on circum-
stances of the confined space emergency. The response
objective can involve any one of the following:

(a) Victim rescue

(b) Victim recovery

(c) Remote extrication
(d) Nonintervention

(4) Verification of the need for emergency decontamination

(5) Development of a plan of action, including safety consider-
ations, consistent with the organization’s standard operating
guidelines, for entry-type confined space rescue. Compo-
nents of a typical action plan might include the following:

(a) Site assessment

(b) Confined space assessment

(c) Resource organization and accountability [incident
management system (IMS) |

(d) Perimeters and control zones

(e) Hazard evaluation

(f) A comprehensive risk/benefit analysis that evaluates
the viability of the victim

(g) Personal protective equipment

(h) Chemical protective clothing

(i) Specialized rescue equipment

(j) Rescue/recovery objectives
(k) On-scene work assignments
(I) Communications procedures
(m) Emergency decontamination procedures (victim)

(n) Decontamination procedures (rescuers)

(o) On-scene safety and health procedures including per-
sonnel health monitoring, on-scene rehabilitation,
emergency medical care procedures, and the desig-
nation of a safety officer

(p) Scene termination procedures

(6) Implementation of the planned response to successfully
rescue or recover victims from confined spaces by com-
pleting the following tasks:

(a) Perform the duties of an assigned position within the
local IMS

(b) Perform entry-type rescues from confined spaces

(c) Perform support functions for entry-type rescues
from confined spaces

(d) Don, safely operate, and doff appropriate personal
protective clothing including, but not limited to, lig-
uid splash protection and vapor protective clothing,
which might be required when operating around the
scene of confined space emergencies involving haz-
ardous materials
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(7) Development of procedures that include required equip-
ment and safety precautions for the following entry-type
confined space rescues:

(a) Vertical rescue

(b) Horizontal rescue

(c) Suspended victim rescue

(d) Entrapped or engulfed victim (collapse, particulate
matter, etc.)

A7.4.3(4) See A.7.4.3(3).

A.8.1 Itis the intent of this provision that the AH]J, as part of
the hazard identification and risk assessment, identify the
types of vehicles and machinery within its response area.
These types can include, but are not limited to, cars, trucks,
buses, trains, mass transit systems, aircraft, watercraft, agricul-
ture implements, industrial/construction machinery, and
elevators/escalators. The AHJ should develop procedures and
provide training to personnel that is commensurate with the
potential for search and rescue situations involving the above-
mentioned vehicles and machinery.

A.8.2.3(2) See A4.2.5.

A.8.2.3(3) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.8.2.3(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. They might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.8.2.3(5) General hazards associated with operations at ve-
hicle and machinery search and rescue incidents can present
the AHJ with uniquely challenging situations. The AHJ should
consider the following potential hazards when providing
training to its members.

(1) Utilities. Control of the utilities in and around a vehicle or
machinery search and rescue incident is critical to ensure
the safety of responding personnel and victims. The AH]J
should provide its members with training in the control of
these services to provide a safe environment in which to
operate and to ensure the safety of victims. The following
utilities should be considered when providing training:

(a) Electrical services (primary and secondary)

(b) Gas, propane, fuel oil, or other alternative energy
sources (primary systems)

(c) Water

(d) Sanitary systems

(e) Communications

(f) Secondary service systems (such as compressed,
medical, or industrial gases)

(2) Hazardous Materials. Vehicle and machinery rescue inci-
dents might include various materials that, when released
during an incident, could pose a hazard to victims and
responders. The AHJ should provide members with train-
ing in the recognition of potential hazardous material re-
leases, the determination of an existing hazard, and the
methods used to contain, confine, or divert hazardous
materials to conduct operations safely and effectively.

(3) Personal Hazards. At the site of any vehicle and machinery
search and rescue incident, there are many dangers that
pose personal injury hazards to the responders. The AH]
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should train members to recognize the personal hazards
they encounter and to use the methods needed to mitigate
these hazards to help ensure their safety. Every member
should be made aware of hazards such as trips, falls, blows,
cuts, abrasions, punctures, impalement, and so forth.

(4) Movement of Vehicle(s) and Machinery. Uncontrolled move-
ment of vehicle (s) and machinery components can cause
extremely hazardous and potentially fatal situations. Re-
sponding personnel should be familiar with and trained
in techniques for stabilizing and removing the potential
for movement of vehicle(s) and machinery components.

(5) Release of High-Pressure Systems. Vehicles and machinery of-
ten include high-pressure systems (e.g., hydraulic, pneu-
matic) that can fail without warning. Such failure can cause
extremely hazardous conditions, injury, and death of victims
and responders. The AHJ should provide members with
training in the recognition of potential high-pressure system
hazards, the determination of an existing hazard, and the
methods used to contain, confine, or divert such hazards to
conduct operations safely and effectively.

(6) Other Hazards. There are numerous other hazards associ-
ated with vehicle and machinery search and rescue inci-
dents. The AHJ should make every effort to identify the
hazards that might be encountered within the jurisdiction
and should provide members with training and awareness
of these other hazards to allow them to perform search
and rescue operations safely and effectively.

A.8.3.4(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident

(2) Risk/benefit analysis (body recovery versus rescue)

(8) Number and size of vehicles or machines affected

(4) Integrity and stability of vehicles or machines affected

(5) Number of known or potential victims

(6) Access to the scene

(7) Hazards such as disrupted or exposed utilities, standing
or flowing water, mechanical hazards, hazardous materi-
als, electrical hazards, and explosives

(8) Exposure to traffic

(9) Environmental factors

(10) Awvailable versus necessary resources

A.8.3.4(3) The search and rescue area is that area immedi-
ately surrounding [within a 6.10 m (20 ft), or so, radius of] the
vehicle or machinery. Making the search and rescue area safe
includes, but is not limited to, the following actions; however,
specific actions should be based on the vehicle or machinery
type and specific situation:

(1) Establishing operational zones (i.e., hot, warm, cold)
and site security

(2) Utilizing specific techniques and tools (including crib-
bing, chocks, and wedges) to stabilize the vehicle

(3) Utilizing specific techniques and tools (i.e., lockout and
tagout) to isolate the involved equipment

(4) Making the search and rescue area (i.e., hot zone) safe
for entry

(5) Safely undertaking disentanglement and extrication op-
erations using hand tools

(6) Ventilating the search and rescue area and monitoring
its atmosphere when necessary

(7) Supporting any unbroken utilities

(8) Providing protective equipment for any victims, if pos-
sible, when necessary
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(9) Prohibiting entry into an unsafe vehicle or machinery
search and rescue area
(10) Preventing the touching or operating of equipment or
machinery involved until its safety has been established

A.8.3.4(8) To ensure a safe disentanglement or extrication op-
eration, the AHJ should provide training on the following topics:

(1) Types of passenger restraint systems
(2) Frame and construction features of vehicles
(3) Types of suspension systems in vehicles
(4) Types and classification of impacts
(5) Categories of mechanical injury
(6) Various stabilization techniques
(7) Center of gravity and its relationship to rollover
(8) Use of cribbing and chocks
(9) Building a crib box
(10) Types and examples of levers for mechanical advantage
(11) Proper and effective use of hand tools including a ham-
mer, pry bar, hacksaw, glass punch, Halligan, knife or
belt cutter, cable cutter, and come-along
(12) Disentanglement through primary access points
(13) Patient packaging prior to removal from a vehicle or
machine
(14) Protection of the victim during extrication or disen-
tanglement operations
(15) Proper and effective use of power tools such as hydrau-
lic, pneumatic, and electrical spreading, cutting, lifting,
and ram-type tools

A.8.3.4(9) These procedures refer to the mitigation and
management of the hazards identified in A.8.2.3(5).

A.8.4.2(2) To ensure that disentanglement or extrication
from large, heavy vehicles or machines is performed safely, the
AH] should provide training on the following topics:

(1) Frame and construction features of heavy, large vehicles
and machinery
(2) Use and components of a search and rescue chain as-
sembly
(3) Pneumatic high-, medium-, and low-pressure lifting bags
(4) Use, care, and maintenance of wire rope and its associ-
ated equipment
(5) Large and heavy object weight estimation
(6) Steps necessary to lift or move large objects
(7) Use of cribbing and chocks with large and heavy objects
(8) Use of commercial heavy wreckers and recovery services to
assist at incidents involving large transportation vehicles
(9) Use, care, and maintenance of both manual and power
winches
(10) Types and examples of lifting devices that use mechani-
cal advantage principles
(11) Proper and effective use of power tools including hy-
draulic, pneumatic, and electrical spreading, cutting,
lifting, and ram-type tools
(12) Disentanglement through both primary and secondary
access points through the use of available power tools
(13) Protection of the victim during this type of extrication or
disentanglement operation
(14) Lockout/tagout of machinery
(15) Identification and use of various sling configurations

A.8.4.2(3) “Unusual” situations include, but are not limited
to, extrication or disentanglement operations at incidents in-
volving cars on their tops, cars on their sides, and cars on top
of other cars, trucks, and large commercial vehicles.

“Advanced stabilization” includes techniques using chains,
cables, jack devices, and cribbing or shoring to stabilize ve-
hicles of any size.

A.8.4.2(4) Power tools (e.g., air bags, hydraulic spreaders
and rams, hand tools, and other power tools) and training
necessary to remove, cut, and move components displaced
atavehicle or machinery search and rescue incident should
be provided. “Specialized rescue equipment” can include,
but is not limited to, hydraulic, pneumatic, and electrical
spreading, cutting, lifting, and ram-type tools immediately
available and in use by the organization.

A.9.2.3(2) The assessment phase includes an evaluation of
the subject’s condition and the subject’s ability to assist in his
or her own rescue. Consideration should be given to the need
for dive rescue early in the assessment phase. The best in-
tended surface rescue could eventually require dive capability.

A.9.2.3(3) See A.4.2.5.

A.9.2.3(4) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.9.2.3(5) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.9.2.3(6) General hazards associated with water search and
rescue operations can present the AH]J with uniquely challeng-
ing situations. The AHJ should consider the following poten-
tial hazards when providing training to its members.

(1) Ultilities. Control of the utilities in and around a water in-
cident is critical to ensure the safety of responding per-
sonnel and victims. The AH]J should provide its members
with training in the control of these services to provide a
safe environment for them to operate in and to ensure
the safety of victims. The following utilities should be con-
sidered when providing training:

(a) Electrical services (primary and secondary)

(b) Gas, propane, fuel oil, or other alternative energy
sources (primary systems)

(c) Water/steam

(d) Sanitary systems

(e) Communications

(f) Secondary service systems (such as compressed,
medical, or industrial gases)

(2) Hazardous Materials. Water incident sites might include vari-
ous materials unique to a site that, when released during a
search and rescue operation, could pose a hazard to victims
and responders. The AHJ should provide its members with
training in the recognition of potential hazardous material
releases, the determination of an existing hazard, and the
methods used to contain, confine, or divert hazardous mate-
rials to conduct operations safely and effectively.

(3) Personal Hazards. At the site of any water incident, there
are many dangers that pose personal injury hazards to the
responders. The AHJ should train its members to recog-
nize the personal hazards they encounter and to use the
methods needed to mitigate these hazards to help ensure
members’ safety. Every member should be made aware of
hazards such as trips, falls, blows, punctures, impalement,
and so forth.
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(4) Confined Space. Some water incident sites necessitate a
confined space rescue. Responding personnel should be
familiar with and trained in confined space rescue re-
quirements and techniques. The AHJ should determine
the applicable laws and standards related to confined
space rescue and should provide training to its members
in confined space rescue.

(5) Hazards That Are Immediately Dangerous to Life and Health.
These hazards include swift water with currents exceeding
those in which a person or watercraft can safely and effec-
tively operate.

(6) Other Hazards. There are numerous other hazards associ-
ated with water search and rescue operations. The AH]J
should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide its members with training and awareness of these
other hazards to allow them to perform search and rescue
operations safely and effectively.

(7) General Area. The general area around a water incident
site is the entire area around a search and rescue site. Any
member operating within the vicinity of the water’s edge
can accidentally enter the hazard zone. PPE should be
utilized accordingly. Making the general area safe in-
cludes, but is not necessarily limited to, the following:

(a) Controlling/limiting access to the area by unneces-
sary personnel

(b) Identifying hazards and removing or reducing their
impact

(c) Utilizing personal flotation devices (PFDs) and other
PPE

A.9.3.3 Certain jurisdictions might not need to achieve opera-
tional capability in one or more specialties. The organization
should have the option of selecting those specialties relevant to
needs identified in the risk assessment and hazard identification.

A.9.3.4 Further requirements of PPE are included in 4.4.2 of
this standard. This requirement applies to all the described
disciplines.

A.9.3.4(3) Itisimportant to note that fire-related PPE such as
fire helmets and boots are not typically appropriate for water
rescue work and in some cases actually pose a hazard.

A.9.3.5(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope, magnitude, and nature of the incident

(2) Location and number of victims

(3) Risk/benefit analysis

(4) Separation, isolation, security, and interviewing of witnesses

(5) Hazards such as disrupted or exposed utilities, standing or
flowing water, mechanical hazards, hazmat, and explosives

(6) Access to the scene

(7) Environmental factors

(8) Resource assessment, internal and external

(9) Rescue verses recovery

A.9.3.5(2) These procedures include, but are not limited to,
ensuring the wearing of proper PPE, procedural checklists, site
security (keeping bystanders back), reviewing the operational
plan (and one’s place in the plan), reviewing communications
procedures (rescuer to tender, tender to shore, rescuer to res-
cuer), reviewing emergency procedures, proper attire for the po-
tential weather, reviewing procedures for equipment handling,
and ensuring proper rest and attitude for the operation. Water
rescue requires a combination of knowledge, skills, abilities,
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physical fitness, and judgment to expect positive outcomes.
These things are to be gained through a combination of training
and experience.

A.9.3.5(3) Hazards to both victim and rescuer include, but
are not limited to, the following:

(1) Holes

(2) Strainers

(3) Hydraulics

(4) Low head dams
(5) Debris

(6) Cold water

(7) Currents

(8) Undercuts

(9) Backwash

(10) Outwash

(11) Contamination
(12) Obstructions
(13) Turbidity

A.9.3.5(5) Mechanisms of entrapment include, but are not
limited to, the following:

(1) Undercuts

(2) Underwater hazards
(3) Strainers

(4) Hydraulics

A.9.3.5(6) It is important for the organization to have the
capability to continuously evaluate the effectiveness of the
chosen plan of action. If the initial plan is not working, or
requires modification to ensure safety or effectiveness, the
plan should be changed. The potential for “tunnel vision” (a
narrow focus excluding important influences) should be con-
sidered by those running the operation.

A.9.3.5(7) Shore-based rescues include, but are not limited
to, reaching to a victim, throwing something to a victim (e.g.,
rope, buoy), and talking a victim into self-rescue. Many readily
available items found on shore can be used to reach to a victim
in the water while not exposing the rescuer to undue risk.
Important aspects of reaching techniques include body posi-
tion and reaching device selection (i.e., anything that can be
used to extend a rescuer’s reach). Many items (e.g., throw bag,
PFD, ring buoy, manufactured flotation or rope-throwing de-
vices) found on shore can be thrown to a victim and used
either as flotation or to pull the victim to shore.

A.9.3.5(8) The accurate use of throw bags takes practice and
knowledge of proper body position, throwing technique, rope
retrieval technique, and target selection (e.g., upstream in
moving water, slightly beyond the victim).

A.9.3.5(9) Members of organizations at the operations level
should have the ability to assist other rescue personnel with the
construction of rope rescue systems. Skills involved in supplying
this assistance include, but are not limited to, equipment identi-
fication, knot-tying capability, and limited knowledge of how the
applicable rope rescue equipment should be used.

A.9.3.5(11) Procedures for survival swimming and self-rescue
are important because a rescuer might find himself or herself
unintentionally in the water. These procedures should in-
clude, but are not limited to, the ability to float and swim with
and without flotation, the ability to conserve body heat while
immersed in water (heat escape lessening position), the ability
to use one’s clothing for flotation, and the ability to remove
one’s self from the water by climbing into a boat, exiting at
shore, or exiting from a pool’s edge.
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A.9.3.5(12) Environmental conditions like weather and tem-
perature play an important role in a rescuer’s safety and com-
fort. Cold temperatures can lead to hypothermia and/or local
cold injuries that can seriously impair a rescuer’s ability to
think and act. Wetness, through perspiration or from the en-
vironment, can substantially increase the speed at which a res-
cuer becomes affected by cold. Therefore, thermal protection
from the elements is essential for safe operations in cold and
wet environments.

It is also very important to note that all environments
can lead to heat stress as well. For example, much of the
apparel designed for rescue operations serves to protect the
rescuer from heat loss and wet by being waterproof and
insulating its wearer from the ambient environment. Unfor-
tunately, a side effect of such garments is the serious impair-
ment of the body’s most effective means of thermal regula-
tion: the evaporation of perspiration from the skin. In all
environments and conditions, rescuers wearing proper PPE
will require great attention to the substantial potential for
thermal stress (e.g., overheating). Pre-operation physical
exams, appropriate hydration/ nutrition, and monitored
rehabilitation are essential for safe operations and healthy
personnel.

A.9.3.5(14) The regular use of an approved form for the col-
lection and transfer of this information is recommended.

A.9.3.5(15) Boat-based operations include, but are not lim-
ited to, the capability to perform surface support operations
from within a boat while in surf, on the water, or on ice (which-
ever is applicable).

A.9.3.5(17) Accessible victims are those who can be retrieved
without the rescuer having to venture out onto the ice or into
the water.

A.9.3.6(1) Hazards associated with dive operations include,
but are not limited to, the following:

(1) Barotraumas (decompression sickness, nitrogen narco-
sis, oxygen toxicity, etc.)

(2) Drowning

(3) Hyperventilation, hypercarbia, and other respiratory
problems

(4) Anxiety reactions

(5) Fatigue and exhaustion

(6) Dehydration (electrolyte imbalances)

(7) Heat stress (i.e., heat exhaustion, stroke, and cramps)

(8) The combination of prescription medication or smok-
ing and diving

(9) Pre-existing medical conditions or injuries

(10) Hypothermia

A.9.3.6(2) Support personnel are called upon to assist tech-
nicians in preparing to dive, dress, and equip divers; provide
search pattern control and direction; monitor divers’ time,
depth, dive profile, and air supply; and provide a communica-
tion link to the surface via electronic communication equip-
ment or manual rope pull signals.

A.9.3.6(4) Surface support personnel should be capable of
recognizing, maintaining, and operating all surface support
equipment used by the organization.

A.9.3.6(7) Unusual or extreme environmental conditions
can require very specialized dive and/or surface support train-
ing specific to the situation(s) encountered. (See A.9.4.6.1 for
some specialty examples.)

A.9.3.7(1) Hazards associated with ice rescue include, but are
not limited to, the following:

(1) Hypothermia
(2) Localized cold injuries (i.e., frostbite, frostnip)
(3) Thermal burns from heating devices

A.9.3.7(2) Rescuers should be able to recognize and describe
the implication of the following ice and water characteristics:

(1) New (frazil) ice

(2) Candle ice

(3) Old (rotten) ice

(4) Clear (hard) ice

(5) Milk ice

(6) The depth of ice and how it relates to carrying capacity
(7) Water currents and how they relate to ice thickness

(8) Obstacles and how they relate to current and ice formation
(9) Salt water and ice formation (i.e., sea ice)

A.9.3.7(3) Surface support personnel should be capable of
recognizing, maintaining, and operating all surface support
equipment used by the organization.

A.9.3.7(5) One component of hypothermia that should be
emphasized to cold weather rescuers is the effects of cold
weather/water on a victim’s ability to help himself or herself
respond to instructions from rescuers or assist in his or her
rescue.

A.9.3.8(1) Surf hazards include, but are not limited to, the
following:

(1) Riptides

(2) Undertows

(8) Currents

(4) Tides

(5) Obstructions
(6) Debris

(7) Cold water

(8) Contamination

A.9.3.8(4) See A.9.3.5(9).

A.9.3.9.2(1) The ability to assess moving water is important
for safe operations. Examples of water characteristics and fea-
tures that should be identifiable include eddies, downstream/
upstream “V”s, standing waves, laminar/helical flows, conflu-
ence, cushion/pillows, and swift-water classifications.

A.9.3.9.2(3) A tag line is a line stretched across a river and
brought to the level of a stationary victim. A floating tag line
has a flotation device attached to the line to keep the rope on
the surface of the water and to provide something for the vic-
tim to grasp. A snag line is a variation of the tag line that is
weighted to reach an object beneath the surface of the water. A
tension diagonal, or zip line, is a line positioned at an angle
greater than 45 degrees diagonal to the water’s flow and just
above the surface of moving water, anchored at both ends and
tensioned tightly. This type of taut, diagonal line can be used
in a variety of ways as an operational rescue tool.

A.9.3.9.2(4) Swift water self-rescue involves all capabilities
discussed in A.9.3.5(9) as well as the capability to swim in cur-
rent while defending against obstacles that are likely to be
encountered.

A common technique used to swim safely in moving water
is to swim face up with the feet downstream while using the
hands to maneuver (swim). When obstacles such as rocks are
encountered the feet can be used to push off. If strainers are
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encountered that cannot be circumnavigated, the swimmer
should make every attempt to swim over (never under or
through) them while maneuvering toward a safe shore. Addi-
tional hazards can be found in A.9.3.5(3).

A.9.4.5(4) Boat-assisted operations involve the actual perfor-
mance of rescue techniques through the use of one or more
boats. [See also A.9.3.5(15).]

A.9.4.5(5) “Go” techniques include, but are not limited to,
the following:

(1) Shallow water crossing

(2) In-water contact rescues with or without floating rescue
devices, including rescue tubes, boards, and so forth

(3) Rescuer combat techniques (i.e., blocks/escapes) when
in-water contact rescues are conducted

(4) The use of specialized PPE (i.e., rescue release personal
flotation devices) and other specialized equipment and
techniques utilized by the AHJ

(5) Advanced rope rescue techniques, including the use of
high lines

(6) Other “go” techniques and more advanced options uti-
lized by the AHJ

A.9.4.6.1 Examples of specialty dive training include the
following:

(1) Dry suit use
(2) Full face or light helmet use
(3) Underwater communications equipment
(4) Deep diving
(5) Night/limited visibility, current, polluted water
(6) Team operations, leadership
(7) Lifting equipment
(8) Cave/cavern diving
(9) Tidal diving, surface supply diving
(10) Ice diving
(11) Underwater tools

Organizations at the technician level can gain knowledge,
skills, and abilities necessary to extend their capabilities at a
controlled training situation.

Additional areas that might need to be addressed include
the following:

(1) Scene surveys
(2) Drowning accidents
(3) Operational planning
(4) Effective search patterns
(5) Electronic equipment (e.g., sonar, underwater video)
(6) Safety procedures
(7) Handling of outside influences
(8) Rescue/recovery techniques and procedures
(9) Incident management system (IMS)
(10) Critical incident stress debriefing (CISD)
(11) Risk/benefit analysis

A.9.4.6.1.1 Nationally recognized agencies include, but are
not limited to, the following:

(1) PADI (Professional Association of Dive Instructors)

(2) SSI (SCUBA Schools International)

(3) NAUI (National Association of Underwater Instructors)
(4) YMCA (Young Men’s Christian Association)

(5) PDIC (Professional Diving Instructor’s Corporation)
(6) DRI (Dive Rescue International)
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(7) NASDS (National Association of SCUBA Diving Schools)
(8) MDEA (Multinational Diving Educators Association)
(9) IDEA (International Diving Educators Association)

(10) LACUI (Los Angeles County Underwater Instructors)

A.9.4.6.2 Fitness provides reserve capacity to deal with physical
challenges that can occur during dive operations. Research indi-
cates that the fitness evaluations specified in Figure A.9.4.6.2(a)
and Figure A.9.4.6.2(b) provide a minimum aerobic capacity to
SCUBA dive safely. Annual skill evaluations help ensure diver
competence relative to fundamental survival skills. Many investi-
gators, researchers, and authors support the belief that poor
SCUBA skills are a direct or indirect cause of diver fatalities.

A.9.4.6.3(1) Training in skin and SCUBA diving should in-
clude, but not be limited to, the information conveyed in a
nationally recognized skin/SCUBA diving program.

A.9.4.6.3(3) Safe use of dive tables means precise use of na-
tionally recognized dive tables specified for the type of dive
operation undertaken.

A.9.4.6.3(8) The treatment of dive-related injuries and mala-
dies is often beyond the capability of standard basic life sup-
port (BLS) providers. Therefore, the AH] should ensure that
procedures are in place during any dive to provide appropri-
ate emergency medical care for the treatment of dive-related
injuries. This preparation can include the training of selected
personnel as dive medics (a specialized emergency medical
training program) or establishing a standard operating proce-
dure (SOP) to address the situation.

Many investigators, researchers, and authors support the
theory that psychological and physiological problems are a
direct or indirect cause of most diver fatalities. Stress leading
to panic may be the largest single factor in divers lost. Dive
organizations should conduct training and operations to ad-
dress these factors and to minimize their negative effects.

A.9.4.6.3(10) The use of a full-face mask with electronic com-
munication provides for the ability for surface support personnel
to continuously monitor both a diver’s comfort and physiological
state. The preferred method is full duplex (simultaneous bidirec-
tional communication) to allow the respirations and comfort of
the diver to be monitored continuously and is vital to ensuring
the diver’s safety. Commercial and naval divers define minimum
equipment as helmet or fullface mask with communication to
the surface with a trained tender as vital to diver safety. It is not
trivial that their safety record far exceeds that of the current pub-
lic safety diving community.

A.9.4.6.3(11) A diver running out of air for any reason is an
immediately life-threatening event. Safe and effective tech-
niques addressing this possibility are vital to the survival of
public safety divers.

A.9.4.6.3(12) Public safety divers are exposed to a growing list
of known and unknown chemical and biological contami-
nants. Exposure prevention is the best way to avoid potential
problems. Examples of chemical exposures include those sec-
ondary to submerged vehicles, industrial chemicals, sewage
runoff, and so on. Examples of biological hazards include
Pfiesteria dinoflagellates, Nigeria ameba, and fecal coliforms.

A.9.4.6.3(13) The death of a public safety diver is often asso-
ciated with entanglement. Safe and effective procedures to
rescue entangled divers are vital to operations and necessary
to improve the overall safety of public safety diving.
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I.A.D.R.S. Annual Watermanship Test / Skills Test

Annual Watermanship Evaluation Parameters

There are four exercises that evaluate stamina and comfort in the water, each rated by points. The diver must successfully complete
all stations and score a minimum of 12 points to pass the test.

Stamina Exercise 1: 500 yard Swim

The diver must swim 500 yards without stopping using a forward stroke and without using any swim aids such as
dive mask, swim goggles, fins, snorkel, or flotation device. Stopping or standing up in the shallow end of the pool
at any point during this exercise will constitute a failure of this evaluation station.

Time To Complete Points Awarded
Under 10 minutes 5
10 to 13 minutes 4
13 to 16 minutes 3
16 to 19 minutes 2
More than 19 minutes 1
Stopped or incomplete Incomplete

Stamina Exercise 2: 15 Minute Tread

Using no swim aids and wearing only a swimsuit, the diver will stay afloat by treading water, drown-proofing, bobbing,
or floating for 15 minutes, with hands only out of the water for the last 2 minutes.

Performance Criteria Points Awarded

Performed satisfactorily 5

Stayed afloat, hands not out of water for 2 minutes 3

Used side or bottom for support at any time 1

Used side or bottom for support > twice Incomplete
Stamina Exercise 3: 800 yard Snorkel Swim

Using a dive mask, fins, snorkel, and swimsuit (no BCD or other flotation aid) and swimming the entire time with the
face in the water, the diver must swim nonstop for 800 yards. The diver must not use arms to swim at any time.

Performance Criteria Points Awarded
Under 15 minutes 5
15 to 17 minutes 4
17 to 19 minutes 3
19 to 21 minutes 2
More than 21 minutes 1
Stopped at any time Incomplete
Stamina Exercise 4: 100 yard Inert Diver Rescue Tow

Wearing full scuba equipment and breathing air, the diver must push or tow an inert diver wearing dive gear on the
surface 100 yards nonstop without assistance.

Performance Criteria Points Awarded
Under 2 minutes 5
2 to 3 minutes 4
3 to 4 minutes 3
4 to 5 minutes 2
More than 5 minutes 1
Stopped at any time: Incomplete

Additional copies available at no charge via the International Association of Dive Rescue Specialists webpage. Visit www.|ADRS.org

FIGURE A.9.4.6.2(a) Watermanship/Skills Test.
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I.LA.D.R.S. Annual Basic Scuba Skills Evaluation

Diver's Name: Department:
Air Consumption: Start psi / Finish psi  Time: Start / Finish / Total
Water Depth: _ Pool / Open Water (circle one) Examiner:

Task grading: S = Satisfactory N = Needs Improvement (specify)  N/A = Not Applicable (use for equipment only)

Equipment Handling and Set-Up
- properly assembles equipment (basic gear / specialty gear)
- shows familiarity and comfort with equipment
- properly protects equipment (i.e. tank valve / regulator)
- review (line & hand signals / air consumption rates / buddy awareness / emergencies / diver log)

Watermanship Skills
- 500 yard continuous forward stroke swim - no swim aids for time (refer to grading criteria)
- 15 minute tread / last 2 minutes with hands out of water (refer to grading criteria)
- 800 yard snorkel swim (refer to grading criteria)
- 100 yard inert diver rescue tow (refer to grading criteria)

Skin Diving Skills
- mask clearing
- snorkel clearing (popping & expansion)
- snorkel without mask (led by partner, 1 lap)
- fin kicks (flutter / dolphin) one length each, using mask and snorkel
- in-water surface dives (head first / feet first)

SCUBA Diving Skills

- entries (giant stride / seated or controlled entry)

- neutral buoyancy control (oral / power) inflation

- dry suit buoyancy control and emergency procedures (i.e., hose disconnect or flooding)

- regulator clearing (blowing / purging) and retrieval

- regulator without mask (led by partner, 1 lap)

- full face mask (removal / switch to regulator / clearing full face mask / replace full face mask)

- descent procedures (signal / check time & air / raise inflator hose / feet first descent / clear ears)

- ascent procedures (signal / check time & depth / + buoyancy / raise inflator hose / ascend @ 20 ft/min)

- air sharing at depth and during ascent

- buddy breathing at depth and during ascent

- emergency swimming ascent procedures (simulate out of air / signals / ascends / continuous exhaling /
surfaces / inflates BC orally using bobbing technique)

- emergency buoyant ascent procedures (simulate out of air / signals / drops weights / ascends / continuous
exhaling / surfaces / inflates BC orally using bobbing technique)

- weight belt (removal / replacement) on surface and bottom

- buoyancy control device (removal / replacement) on surface and bottom

- OPTIONS: Blackout Mask / Night Dive / Navigation / Confidence Obstacle Course

Performance
Comments:

Equipment Care and Storage
- properly disassembles equipment
- cleans and restores equipment properly

Additional copies available at no charge via the International Association of Dive Rescue Specialists webpage. Visit www.IADRS.org

FIGURE A.9.4.6.2(b) Basic SCUBA Skills Evaluation.
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A.9.4.6.3(14) See NFPA 471, Recommended Practice for Responding
to Hazardous Materials Incidents, Chapter 10, Medical Monitoring,
for pre-entry and postentry monitoring.

An abbreviated exam in rescue mode can consist of oral
history only (e.g., level of consciousness, recent illness, injury,
or medication; recent alcohol ingestion; problems incompat-
ible with equalizing). This exam can be accomplished as the
diver is dressing.

A.9.4.6.3(15) Many public safety dive teams assist or pro-
vide evidence work as part of their mission. These skills
must be performed correctly for a complete and successful
outcome.

A.9.4.7(1) Capabilities necessary for selfrescue on ice in-
clude, but are not limited to, the following:

(1) Roll, crawl, or swim away from an ice hole

(2) Utilize any personal ice rescue equipment used by the
organization such as ice awls, crampons, and so forth

(3) Practical methods of weight distribution

A.10.2.3(2) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.10.2.3(3) Training should address the process of achieving
and maintaining control of the site and the perimeter. This
control might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.10.2.3(4) General hazards associated with search and res-
cue operations in the wilderness can present the AHJ with
uniquely challenging situations. The AHJ should consider the
following potential hazards and, to help provide for their
safety, ensure that members have the ability to recognize po-
tential hazards that they can encounter.

(1) Personal Hazards. In the wilderness environment, there
are many dangers that pose personal injury and physi-
ological hazards to responders. Personnel should be
made aware of hazards including, but not limited to,
blisters, scrapes, scratches, falls, blows, bruises, dehy-
dration, and so forth.

(2) Environmental Hazards. Depending on the specific envi-
ronment, there are many dangers that pose hazards to
responders. Personnel should be made aware of hazards
including, but not limited to, insect bites and stings, poi-
sonous plants, exposure injuries (cold and heat), snow
blindness, altitude illness, lightning, sunburn, dangerous
wildlife, and so forth.

(3) Terrain Hazards. Specific features in an environment can
pose hazards to responders. Personnel should be made
aware of hazards including, but not limited to, cliffs, ava-
lanches, standing water (e.g., ponds, lakes), flat ice (e.g.,
ponds, lakes), moving water (e.g., rivers, streams), caves,
mines, wells, high winds, snow (blowing and fallen),
coastal white water surf, and so forth.

(4) Man-Made Hazards. Humans, whether intentionally or acci-
dentally, can also cause unsafe conditions in the wilderness.
Personnel should be made aware of hazards including, but
not limited to, booby-trapped stills and labs (covert ethanol
and drug production), hazardous materials dumps, trained
attack dogs (protecting drug labs), and so forth.

A.10.2.3(6) Conventional emergency response PPE and equip-
ment (especially fire-related equipment) is often inappropriate
for use in a wilderness setting. For instance, fire helmets and
boots can increase one’s potential for injury in the wilderness.
Conventional emergency response skills such as using a sphyg-
momanometer and using an ambulance cot have very little appli-
cation in the wilderness. Therefore, such skills and equipment
will require modification to achieve the rescuer’s desired goals in
the wilderness.

A.10.2.3(7) Documents for the collection and recording of
information can include the following:

(1) Information regarding the lost person(s)

(2) Information needed to determine search urgency

(3) Information required by the AH]J

(4) Information required by the incident management system
(IMS)

(5) Information required to identify a subject’s track (i.e.,
footprint)

(6) Information for development of search strategy

A.10.2.3(8) Isolation includes keeping the reporting party
handy for interviewers and isolated from media and the inci-
dent operations, as well as isolated from one another, in the
case of multiple reporting parties.

A.10.3.2.1 In some cases, where minimum exposure to wil-
derness hazards exists, it can be appropriate for the AHJ to
establish SOPs that permit an operations-level organization to
conduct certain search and rescue operations without supervi-
sion of a technician-level organization.

A.10.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident, including whether
itis a search, rescue, or body recovery

(2) Assessment of time required

(3) Assessment of staffing needs

(4) Specific environmental factors involved

(5) Integrity and stability of the environment involved

(6) Number of known/potential victims

(7) Weather (current and forecast)

(8) Urgency (based on the type of known/potential victims)

(9) Available/necessary resources

A.10.3.3(2) Resources can include but are not limited to the
following:

(1) Search dogs

(2) Trackers

(3) Aircraft

(4) Ground/air search specialists

(5) Rope rescue specialists

(6) Water search and rescue specialists

(7) Trench rescue specialists

(8) Vehicle/machinery rescue specialists

(9) Collapsed building search and/or rescue specialists
(10) Emergency incident management (overhead) teams
(11) Avalanche rescue specialists
(12) Cave rescue specialists
(13) Mine rescue specialists
(14) Other technical search and/or rescue providers and

managers

A.10.3.3(4) Body management refers to the skills and knowl-
edge involved in maintaining personal nutrition, hydration, rest,
and other physiological requirements of the human body.
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A.10.3.3(6) Personal support equipment should include that
which is necessary to address the following needs, or potential
needs, of a rescuer in a wilderness setting:

(1) Personal medical (first aid) supplies

(2) Additional clothing appropriate for anticipated
environment/weather

(8) Fluids and food appropriate for mission duration

(4) Personal safety and comfort gear (e.g., flashlight, sun-
glasses, sunscreen)

(5) Navigation tools (e.g., compass, map)

(6) General marking and documentation tools (e.g., flag-
ging tape, paper/pencil)

(7) Improvisational tools (e.g., wire, twine, leaf bag, safety pin)

(8) Emergency shelter, bivouac, and/or body protection

(9) Emergency communications (e.g., whistle, radio, flare)

(10) Pack for contents (e.g., belt pack, rucksack)

A.10.3.3(7) The AH]J should establish procedures for negotiat-
ing and/or avoiding conditions and hazards specific to the wil-
derness environments and terrains in which rescuers can be-
come involved. Itis likely that some conditions and/or situations
will exceed the capability of the organization. In such situations,
additional, more experienced, specialized, or highly trained re-
sources should be procured. [See also A.10.3.3(12).]

A.10.3.3(12) Skills involved in supporting and participating in a
search should include, but not be limited to, the following:

(1) Hasty, efficient, and thorough search techniques

(2) Principles of confinement of the search area

(3) Principles and importance of clue awareness

(4) Basic search theory application and terminology

(5) Principles of lost person behavior

(6) Procedures for serving as an air observer (e.g., searching
from an aircraft)

(7) Procedures for handling, processing, and documenting
evidence

A.10.3.3(16) The ability to discern limitations in accessing
and/ or evacuating should be based on the following:

(1) Individual and team expertise

(2) Qualified personnel available

(3) Ability to communicate from the patient scene
(4) Anticipated staffing and time

A.10.4.4(4) Members of an organization at the technician
level should be adept and experienced at every skill required
of subordinate personnel. Technician-level organizations
should have the capability to address any potential operation
that falls within their jurisdiction. To accomplish this, mem-
bers of these organizations should be personally adept at wil-
derness skills, travel, and operations in the wilderness setting.

A.10.4.4(5) Such an operational plan should be based on the
hazard identification and risk assessment performed according
to Section 4.2, available resources, environmental influences and
conditions, and the urgency of the situation. Specifically with re-
gard to a search, the implemented plan should involve planning
and search management techniques including, but not necessar-
ily limited to, the following:

(1) Determining the urgency of the search

(2) Developing a lost subject profile

(3) Establishing the search area and correctly dividing it into
regions and segments as necessary

(4) Conducting an appropriate investigation and interviews
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(5) Applying the mathematical concept of probability and
search theory
(6) Designing, developing, and establishing appropriate
search strategy and tactics
(7) Establishing and managing appropriate base camp
(8) Briefing and debriefing of operational personnel prop-
erly and thoroughly
(9) Considering suspension of the search when appropriate
(10) Demobilizing personnel and facilities
(11) Documenting the incident properly

A.11.2.3(2) See A.5.2.2(2).

A.11.2.3(3) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.11.2.3(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This control might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.11.2.3(5) General hazards associated with search and res-
cue operations at trench and excavation collapses can present
the AHJ with uniquely challenging situations. The AHJ should
consider the following potential hazards when providing
training to its members:

(1) Utilities. Control of the utilities in and around a trench or
excavation emergency is critical to ensure the safety of
responding personnel and victims. The AHJ should pro-
vide its members with training in the control of these ser-
vices to provide a safe environment in which to operate
and to ensure the safety of victims. The following utilities
should be considered when providing training:

(a) Electrical services (primary and secondary)

(b) Gas, propane, fuel oil, or other alternative energy
sources (primary systems)

(c) Water/steam

(d) Sanitary systems

(e) Communications

(f) Secondary service systems (such as compressed,
medical, or industrial gases)

(2) Hazardous Materials. Excavations might include various
materials unique to a site that, when released during a
collapse, could pose a hazard to victims and responders.
The AHJ should provide members with training in the
recognition of potential hazardous material releases, the
determination of an existing hazard, and the methods
used to contain, confine, or divert hazardous materials to
conduct operations safely and effectively.

(3) Personal Hazards. At the site of any trench or excavation
collapse, there are many dangers that pose personal in-
jury hazards to the responders. The AHJ should train
members to recognize the personal hazards they encoun-
ter and to use the methods needed to mitigate these haz-
ards to help ensure their safety. Every member should be
made aware of hazards such as trips, falls, blows, punc-
tures, impalement, and so forth.
Confined Space. All trench and many excavation collapses
necessitate a confined space rescue. Responding personnel
should be familiar with and trained in confined space rescue
requirements and techniques. The AHJ should determine
the applicable laws and standards related to confined space
rescue and should provide training to members in confined
space rescue.

(4
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(5) Other Hazards. There are numerous other hazards associ-
ated with trench and excavation collapses. The AH]
should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide members with training and awareness of these
other hazards to allow them to perform rescue operations
safely and effectively.

The “general area” around a trench or excavation emergency
is the entire area within 92 m (300 ft) (or more, as established by
the incident commander). Making the general area safe in-
cludes, but is not necessarily limited to, the following:

(1) Controlling/limiting traffic and sources of vibration in the
area, including shutting down all vehicles and equipment

(2) Controlling/limiting access to the area by unnecessary
personnel

(3) Identifying hazards and removing and/or reducing their
impact

A.11.2.3(6) The types of collapse normally encountered at an
excavation or trench incident include the following:

(1) Spoil pile collapse — where the excavated earth piled on
the side of the trench slides into the trench

(2) Shear wall collapse — where one side of the trench shears
away from the wall of the trench

(3) Slough collapse — where a belowgrade section collapses,
leaving the potential for the collapse of an overhanging
ledge

The reasons and indicators of initial and secondary col-
lapse of trenches and excavations are usually related to one or
more of the following site characteristics:

(1) Unprotected trench (lack of protection systems)

(2) Static loads

(8) Standing water or water seeping into trench

(4) Intersecting trenches

(5) Vibrations (from vehicles, nearby roads, airports, etc.)
(6) Previously disturbed soil

(7) Exterior cracking of trench walls

A.11.2.3(7) Rapid, nonentry rescues include placing a ladder
to allow a victim to perform a self-rescue or allowing uninjured
persons in the trench to remove a victim.

A.11.2.3(8) Asarule of thumb, a cubic foot of soil weighs 100 Ib,
a cubic yard weighs 1.5 tons, and a cubic meter weighs 1600 kg.
The weight and movement of soil alone can cause crush injuries,
and the characteristics of the soil (e.g., wet, hard, sandy) will dic-
tate how the soil will entrap (e.g., flow around, drown) a victim.

A.11.3.2 Severe environmental conditions include opera-
tions involving frozen soil, running soil (e.g., gravel, sand,
liquid), severe weather (e.g., heavy rain, wind, or flooding),
or night (dark) operations. Supplemental sheeting and
shoring includes operations that involve the use of commer-
cial sheeting/shoring systems and/or isolation devices, or
cutting and placement of sheeting and shoring when
greater than 0.6 m (2 ft) of shoring exists below the bottom
of the strongback. Supplemental sheeting and shoring re-
quires additional training beyond that of traditional sheet-
ing and shoring. Traditional sheeting and shoring involves
the use of 1.2 m x 2.4 m (4 ft x 8 ft) sheet panels with a
strongback attachment supplemented by a variety of con-
ventional shoring options such as hydraulic, pneumatic,
and/or screw shores.

Commercial sheeting/shoring systems and devices include
trench boxes, sheet piles, plate steel, and the like. Isolation
devices include concrete pipes, concrete vaults, steel pipe, or
anything that serves to separate the victim(s) from the sur-
rounding soil.

A.11.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope, magnitude, and nature of the incident

(2) Location and number of victims

(3) Risk/benefit analysis (body recovery versus rescue)

(4) Exposure to traffic and sources of vibration

(5) Hazards such as disrupted or exposed utilities, standing
or flowing water, secondary collapse, mechanical hazards,
hazmat, and explosives

(6) Trench/excavation dimensions

(7) Access to the scene

(8) Environmental factors

(9) Available/necessary resources

A.11.3.3(3) Where the stability of adjoining buildings, walls, or
other structures is endangered by excavation operations, support
systems such as shoring, bracing, or underpinning should be pro-
vided to ensure the stability of such structures for the protection
of employees. Excavation below the level of the base or footing of
any foundation or retaining wall that could be reasonably ex-
pected to pose a hazard to employees should not be permitted
except when one of the following occurs:

(1) Assupport system, such as underpinning, is provided to en-
sure the safety of employees and the stability of the structure.

(2) The excavation is in stable rock.

(3) Aregistered professional engineer has approved the deter-
mination that the structure is sufficiently removed from the
excavation so as to be unaffected by the excavation activity.

(4) A registered professional engineer has approved the deter-
mination that such excavation work will not pose a hazard to
employees. Sidewalks, pavements, and appurtenant struc-
tures should not be undermined unless a support system or
another method of protection is provided to protect em-
ployees from the possible collapse of such structures.

A.11.3.3(4) Procedures to identify probable victim locations
include the following:

(1) Visualization of the victim

(2) Presence of drink cups or food containers, work tools,
laser targets, buckets, grade poles, grease and brush, engi-
neers’ hubs, or anything that can indicate the victim’s last
probable physical location

(3) Information from bystanders

(4) End of pipe string

(5) Sounds in pipes

(6) “Cat” or tire tracks

A.11.3.3(5) The rescue area is that area immediately surround-
ing the trench and/or excavation site. Making the rescue area
safe includes, butis not limited to, the following actions; however,
specific actions should be based on both the type of collapse and
the soil type.

(1) Utilizing sheeting and shoring to stabilize trench/
excavation walls

(2) Making the trench/excavation safe for entry

(3) Safely undertaking disentanglement operations in the
trench/excavation

(4) Placing ground pads at the lip of the trench/excavation

(5) Ventilating the trench and monitoring its atmosphere
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(6) Dewatering
(7) Supporting any unbroken utilities
(8) Providing a helmet and goggles for a victim, if possible
(9) Prohibiting entry into an unsafe trench/excavation
(10) Preventing the touching or operating of heavy equip-
ment until its safety has been established

The term tabulated data usually refers to the six tables found
in Appendix C of 29 CFR 1926, Subpart P.

Traditional sheeting and shoring should not be used in
situations that exceed the tabulated data for timber trench
shoring presented in 29 CFR 1926, Subpart P. Also, these sys-
tems should not be used where they would be submerged in
water.

A.11.3.3(6) In many parts of the United States, a one-call un-
derground utility location service is available to contractors
and residents who are preparing to excavate. By making one
telephone call (usually a tollfree number), excavators can
learn the location of all underground utility installations in
the area of the planned excavation. This service quickly noti-
fies all possible utility providers in the area who, in turn, either
indicate that there is no utility in the area or have someone go
to the site to mark the utilities. Such a service can be invalu-
able to emergency responders at the site of a trench or exca-
vation emergency incident.

Where no one-call system exists, all utility companies that
might have underground equipment at or near the excavation
site must be notified so they can have a representative respond
to mark underground utility locations.

A.11.3.3(7) See Annex J.

A.11.3.3(11) A ladder or engineered ramp can be required
for entry or egress from a trench. For instance, 29 CFR
1926.651 (c) (1) (v) requires, “A stairway, ladder, ramp or other
safe means of egress shall be located in trench excavations that
are 4 feet or more in depth so as to require no more than
25 feet of lateral travel for employees.”

A.11.3.3(12) The pre-entry briefing should include, but not
be limited to, information regarding the following:

(1) Tactical assignments with explicit instructions

(2) General hazards and safety instructions

(3) Communications protocols, procedures, and details
(4) Anticipated environmental concerns

(5) Time frames for operations

(6) Emergency procedures

(7) Specific equipment needs

(8) Debriefing procedures

(9) Anticipated logistical needs

A.11.3.3(13) Documentation for entry operations, as a mini-
mum, should include the following:

(1) Development of some type of representation of IMS com-
mand structure

(2) Time of incident

(3) Total time of operation

(4) Environmental conditions

(5) Location of victim

(6) Creation of a tactical checklist that includes entry times,
exit times, personal accountability reports, atmospheric
readings, rehabilitation information, injuries sustained,
and incident number
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A.11.3.3(15) See Annex B for information on sloping and
benching systems.

A.11.3.3(18) Procedures for disentanglement and removing
the entrapment mechanism can include, but are not limited
to, the following:

(1) Hand digging

(2) Lifting using air bags, pneumatic, or other mechanical
advantage devices

(3) Suctioning

(4) Cutting using air knives, saws, or other power tools

(5) Dewatering

(6) Use of heavy equipment

Procedures and equipment involved in removal systems
should comply with NFPA 1983, Standard on Fire Service Life
Safety Rope and System Components.

Heavy or mechanical equipment and/or mechanical
winches of any kind should not be used to physically lift, pull,
or extricate victims from a trench. However, there can be cir-
cumstances when heavy equipment can be appropriate for ac-
cessing victims of trench and evacuation emergencies with the
appropriate level of supervision and after careful consider-
ation is given to the negative impact of such actions on the
victim, including the effects of extreme superimposed loads
and vibration adjacent to the trench. For example, heavy
equipment might be used to dig an adjacent trench or hole for
access, but the excessive loading and vibration of the area ad-
jacent to the trench can cause a rapid deterioration in the
condition of, and in the immediate environment surround-
ing, the victim. In any case, to best establish viable options and
available capabilities, the advice of experienced and knowl-
edgeable on-site personnel should be sought in order to make
the best possible decisions.

A.11.4.2 See A.11.3.2.

A.11.4.3(2) Manufactured protection systems include trench
boxes, rabbit boxes, “coffins,” rigging and placement of sheet-
piles, rigging and placement of plate steel, or other similar
commercial systems. [See also 11.3.3(4).]

A.11.4.3(3)  Personnel meeting the requirements of
NFPA 472, Standard for Professional Competence of Responders to
Hazardous Materials Incidents, should perform the monitoring
procedures even if such personnel are not part of the rescue
team. Important information regarding these procedures in-
clude, but are not limited to, the following:

(1) Acceptable limits for oxygen concentration in air should be
between 19.5 percent and 23.5 percent. An oxygen-enriched
atmosphere is considered to be greater than 23.5 percent
and poses a flammability hazard. An oxygen-deficient atmo-
sphere 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 percentage of a material’s
lower explosive limit (LEL) or lower flammable limit
(LFL). Rescuers should not enter confined spaces con-
taining atmospheres greater than 10 percent of a materi-
al’s LEL regardless of the personal protective equipment
worn. 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 should be as-
sessed to determine the level of the hazard for a given
environment and time frame.
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A.11.4.3(6) In certain soil and environmental conditions, it can
be necessary to isolate the victim to disentangle him or her effec-
tively. For instance, in sand, grain, pea gravel, coal slag, or any
type of running product, it can be necessary to isolate the victim
physically from the surrounding product to free him or her. Ex-
amples of isolation devices include concrete or steel pipe, corru-
gated pipe, concrete vaults, or other pre-engineered structures
that sufficiently isolate and protect the victim.

Annex B Sloping and Benching

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 The following material describes and defines sloping
and benching as used in this standard and is excerpted
from Appendix B (Excavations, Sloping and Benching) of
29 CFR 1926, Subpart P.

(1) Scope and application. This appendix contains specifica-
tions for sloping and benching when used as methods of
protecting employees working in excavations from cave-
ins. The requirements of this appendix apply when the
design of sloping and benching protective systems is to be
performed in accordance with the requirements set forth
in 1926.652(b) (2).

(2) Definitions.

“Actual slope” means the slope to which an excavation
face is excavated.

“Distress” means that the soil is in a condition where a
cave-in is imminent or is likely to occur. Distress is evi-
denced by such phenomena as the development of fis-
sures in the face of or adjacent to an open excavation;
the subsidence of the edge of an excavation; the slump-
ing of material from the face or the bulging or heaving
of material from the bottom of an excavation; the spal-
ling of material from the face of an excavation; and
ravelling, e.g., small amounts of material such as
pebbles or little clumps of material suddenly separating
from the face of an excavation and trickling or rolling
down into the excavation.

“Maximum allowable slope” means the steepest incline
of an excavation face that is acceptable for the most
favorable site conditions as protection against cave-ins,
and is expressed as the ratio of horizontal distance to
vertical rise (H:V).

“Short term exposure” means a period of time less than
or equal to 24 hours that an excavation is open.

(3) Requirements.

(a) Soil classification. Soil and rock deposits shall be clas-
sified in accordance with appendix A to subpart P of
part 1926.

(b) Maximum allowable slope. The maximum allowable
slope for a soil or rock deposit shall be determined
from Table B-1 of this appendix.

(c) Actual slope.

i. The actual slope shall not be steeper than the
maximum allowable slope.

ii. The actual slope shall be less steep than the
maximum allowable slope, when there are
signs of distress. If that situation occurs, the
slope shall be cut back to an actual slope
which is at least %2 horizontal to one vertical
(Y2 H:1V) less steep than the maximum allow-
able slope.

iii. When surcharge loads from stored material or
equipment, operating equipment, or traffic are
present, a competent person shall determine
the degree to which the actual slope must be
reduced below the maximum allowable slope,
and shall assure that such reduction is achieved.
Surcharge loads from adjacent structures shall
be evaluated in accordance with 1926.651 (i).

(d) Configurations. Configurations of sloping and
benching systems shall be in accordance with Figure
B.1.1.1(a) through Figure B.1.1.3(c).

Table B.1 Maximum Allowable Slopes

Maximum allowable slopes
(H:V)(1) for excavations less

Soil or rock type than 20 feet deep (3)

Stable rock Vertical (90 Deg.)

Type A (2) %1:1 (53 Deg.)
Type B 1:1 (45 Deg.)
Type C 1%:1 (34 Deg.)
Notes:

"Numbers shown in parentheses next to maximum allowable slopes
are angles expressed in degrees from the horizontal. Angles have been
rounded off.

2 A short-term maximum allowable slope of %H:1V (63 degrees) is
allowed in excavations in Type Asoil that are 12 feet (3.67 m) orless in
depth. Short-term maximum allowable slopes for excavations greater
than 12 feet (3.67 m) in depth shall be %4H:1V (53 degrees).

% Sloping or benching for excavations greater than 20 feet deep shall
be designed by a registered professional engineer.

Source: 29 CFR 1926, Subpart P, Appendix B, Table B-1.

B.1.1 Excavations Made in Type A Soil.

B.1.1.1 All simple slope excavation 20 feet or less in depth
shall have a maximum allowable slope of ¥i:1. [See Figure
B.1.1.1(a).]

Exception: Simple slope excavations which are open 24 hours or
less (short term) and which ave 12 feet or less in depth shall have a
maximum allowable slope of V/2:1. [See Figure B.1.1.1(b).]

6.10m
(20 ft)& ﬁ
¥

FIGUREB.1.1.1(a) Simple Slope — General. [Source: 29 CFR
1926, Subpart P, Appendix B, Figure B-1.1.1(a)]

3.66
(12 ft)& /AT
s

FIGURE B.1.1.1(b) Simple Slope — Short Term. [Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.1.1(b)]
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B.1.1.2 All benched excavations 20 feet or less in depth shall
have a maximum allowable slope of % to 1 and maximum bench
dimensions as follows: [See Figure B.1.1.2(a) and Figure B.1.1.2(b).]

6.10 m
(20 ft)

1.22m
4 ft (max)

FIGURE B.1.1.2(a) Simple Bench. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.1.1(c)]

1.22m
(4 ft) (max)

FIGURE B.1.1.2(b) Multiple Bench. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.1.2(d)]

B.1.1.3 All excavations 8 feet or less in depth which have
unsupported vertically sided lower portions shall have a maxi-
mum vertical side of 3% feet. [See Figure B.1.1.3(a).]

All excavations more than 8 feet but not more than 12 feet
in depth with unsupported vertically sided lower portions
shall have a maximum allowable slope of 1:1 and a maximum
vertical side of 3%% feet. [See Figure B.1.1.3(b).]

/i

¥

2.44m
(8 ft) (max)

1.07m
(3% ft) (max)

FIGUREB.1.1.3(a) Unsupported Vertically Sided Lower Por-
tion — Maximum 8 Feet in Depth. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.1.3(e)]

3.66 m
(12 ft) (max)

1.07m
(372 ft) (max)

FIGURE B.1.1.3(b) Unsupported Vertically Sided Lower
Portion — Maximum 12 Feet in Depth. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.1.3(f)]
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All excavations 20 feet or less in depth which have vertically
sided lower portions that are supported or shielded shall have
a maximum allowable slope of %:1. The support or shield sys-
tem must extend at least 18 inches above the top of the vertical
side. [See Figure B.1.1.3(c).]

Support or shield system

s

/=

0.46 m (18 in.) (min)

Total height of vertical side

FIGURE B.1.1.3(c) Supported or Shielded Vertically Sided
Lower Portion. [Source: 29 CFR 1926, Subpart P, Appendix B,
Figure B-1.1.3(g)]

B.1.1.4 All other simple slope, compound slope, and verti-
cally sided lower portion excavations shall be in accordance
with the other options permitted under 1926.652(b).

B.1.2 Excavations Made in Type B Soil.

B.1.2.1 Allsimple slope excavations 20 feet or less in depth shall
have a maximum allowable slope of 1:1. (See Figure B.1.2.1.)

6.10m
(20 ft) (max)

|

FIGURE B.1.2.1 Simple Slope. [Source: 29 CFR 1926, Subpart
P, Appendix B, Figure B-1.2.1]

B.1.2.2 All benched excavations 20 feet or less in depth shall
have a maximum allowable slope of 1:1 and maximum bench
dimensions as follows: [See Figure B.1.2.2(a) and Figure B.1.2.2(b).]

B.1.2.3 All excavations 20 feet or less in depth which have
vertically sided lower portions shall be shielded or supported
to a height at least 18 inches above the top of the vertical side.
All such excavations shall have a maximum allowable slope of
1:1. (See Figure B.1.2.3.)

B.1.2.4 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

This bench allowed in cohesive
soil only

6.10 m
(20 ft) (max)

1.22m
l (4 ft) (max) >,

FIGURE B.1.2.2(a) Single Bench. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.2.2(a)]
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This bench allowed in cohesive

soil only
6.10 m 1.22m
(20 ft) (max) (4 ft) (max) A 1

1.22 m (4 ft) (max)

FIGURE B.1.2.2(b) Multiple Bench. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.2.2(b)]

|

6.10 m
(20 ft) (max)

Support or shield system

0.46 m (18 in.) (min)

Total height of
vertical side

FIGURE B.1.2.3 Vertically Sided Lower Portion. (Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.2.3)

B.1.3 Excavations Made in Type C Soil.

B.1.3.1 All simple slope excavations 20 feet or less in depth
shall have a maximum allowable slope of 1%:1. (See Figure
B.1.3.1.)

6.10 m
(20 ft) (max)

FIGURE B.1.3.1 Simple Slope. (Source: 29 CFR 1926, Subpart
P, Appendix B, Figure B.1.3.1)

B.1.3.2 All excavations 20 feet or less in depth which have
vertically sided lower portions shall be shielded or supported
to a height at least 18 inches above the top of the vertical side.
All such excavations shall have a maximum allowable slope of
1Y4:1. (See Figure B.1.3.2.)

B.1.3.3 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

j— Support or shield system

L

12

©0.46 m (18 in.) (min)

Total height of
vertical side

FIGURE B.1.3.2 Vertical Sided Lower Portion. (Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.3.2)

B.1.4 Excavations Made in Layered Soils.

B.1.4.1 All excavations 20 feet or less in depth made in layered
soils shall have a maximum allowable slope for each layer as set
forth below. [See Figure B.1.4.1(a) through Figure B.1.4.1(f).]

B.1.4.2 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

FIGURE B.1.4.1(a) B over A. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(a)]

FIGURE B.1.4.1(b) C over A. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(b)]

FIGURE B.1.4.1(c) C over B. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(c)]

FIGURE B.1.4.1(d) A over B. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(d)]

FIGURE B.1.4.1(e) A over C. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(e)]

FIGURE B.1.4.1(f) B over C. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(f)]
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Annex C Structural Types

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

C.1 The material in Table C.1 and Figure C.1(a) through
Figure C.1(n) can be used to clarify material found in the
body of the document. Annex C is extracted from FEMA
Earthquake Hazards Reduction Series 41, Rapid Visual Screen-
ing of Buildings for Potential Seismic Hazards: A Handbook.

Table C.1 Combinations of Materials in Structural Types
(after ATC, 1987)

Structural Type
Identifier General Description

w Wood buildings of all types

S1 Steel moment-resisting frames

S2 Braced steel frames

S3 Light metal buildings

S4 Steel frames with cast-in-place
concrete shearwalls

Cl Concrete momentresisting frames

C2 Concrete shearwall buildings

C3/Ch Concrete or steel frame buildings
with unreinforced masonry in-fill
walls

TU Tilt-up buildings

PC2 Precast concrete frame buildings

RM Reinforced masonry

URM Unreinforced masonry

Truss at roof with single or double angle
members. Check for buckled or
broken connections.

Tie-rod bracing at truss lower chord.
Check for broken braces or connections.

Check for separation or buckled end connection.

Steel moment-resisting frame made from
thin plates. Check for buckled connections
or broken bolts.

Roof sheathing is normally corrugated metal deck
supported by lightweight bent steel purlins.
Check for buckled purlins in end bays.

Cladding is permitted to be
corrugated siding or metal
stud framing.
HI—T /\.

Tie-rod bracing in two or Check for leaning

more side wall bays. column.
Check for broken or Check for slip

buckled rod and broken at column

connections. base.

FIGURE C.1(a) Light Metal Buildings (S3).
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Check for punching
shear at each column
(cracking is mostly at top).

Steel collar connects
each slab to column
by welding. Check for slip.

Cladding is permitted
to be metal, glass,
plaster, wood, or
exterior wall panels
(usually lightweight).

Joint between core
wall and slabs is made
with welded inserts.
Check for slip.

. joints for damage.
Steel or reinforced

concrete columns.

Check for out of

Reinforced concrete
shearwalls at stair/
elevator core.

Check for cracking plumb at each story.
and spalling in lower
stories. Check shearwall

core for diagonal
tension cracks.

FIGURE C.1(b) Post-tensioned Lift Slab Building.

Roof/floor span systems:
1. Wood joist and rafter
2. Diagonal sheathing

3. Straight sheathing

Wall systems:
4. Stud wall

(platform or balloon framed)
5. Horizontal siding

Bracing and details:
9. Unreinforced brick chimney
10. Diagonal blocking
11. Let-in brace (only in later vintages)

Foundation/connections:
6. Unbraced cripple wall
7. Concrete foundation
8. Brick foundation

FIGURE C.1(c) Wood Stud Frame Construction.
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FIGURE C.1(d) Steel Moment-Resisting Frame.

Corrugated metal skin
lightweight purlins typical

Diaphragm
tie-rod bracing

6.10 m
(20 ft) typical

Longitudinal .
tie-rod bracing FIGURE C.1(f) Steel Frame with Shearwall.

Transverse steel
moment-resistant
frames

FIGURE C.1(e) Light Metal Construction.
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Roof/floor span systems: Wall systems:

1. Steel framing with concrete cover 3. Non-load-bearing concrete wall

2. Wood floor joist and diaphragm 4. Non-load-bearing unreinforced
(diagonal and straight) masonry cover wall

1

Details:

5. Unreinforced and unbraced
parapet and cornice

6. Solid party walls

Openings and wall penetrations:
7. Window-penetrated front facade
8. Large openings of street-

level shops

FIGURE C.1(g) Steel Frame with Unreinforced Masonry
(URM) In-Fill

Curtain wall/nonstructural infill:
4. Masonry infill walls

5. Stone panels

6. Metal skin panels

7. Glass panels

8. Precast concrete panels

Roof/floor diaphragms:

1. Concrete waffle slab

2. Concrete joist and slab

3. Steel decking with concrete

topping

5

Details:
10. Typical tall first floor (soft story)

Structural system:
9. Distributed concrete frame

FIGURE C.1(h) Concrete Moment-Resisting Frame.
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Roof/floor span systems: Wall system:
1. Heavy timber rafter roof 4. Interior and exterior concrete
2. Concrete joist and slab beating walls

3. Concrete flat slab 5. Large window penetrations of

school and hospital buildings

I

o
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m|(=E EJSD] 0000 o000am
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FIGURE C.1(i) Concrete Shearwall.

Roof/floor span systems:

1. Glue laminated beam
and joist

2. Wood truss

3. Light steel-web joist

Roof/floor diaphragms:
4. Plywood sheathing

Wall systems:
6. Cast-in-place columns —
square, T-shape, and H-shape
7. Welded steel plate—type
panel connection

Details:
5. Anchor-bolted wooden ledger
for roof/floor support

FIGURE C.1(j) Tilt-Up Construction Typical of the Western
United States; Tilt-Up Construction in the Eastern United
States Can Incorporate a Steel Frame.
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Roof/floor span systems:

1. Structural concrete T sections
2. Structural double T sections
3. Hollow-core concrete slab

Wall systems:

4. Load-bearing frame
components (cross)
5. Multistory load-bearing panels

Roof/floor diaphragms:
3. Diagonal sheathing
4. Straight sheathing

Roof/floor span systems:
1. Wood post and beam (heavy timber)
2. Wood post, beam, and joist

(mill construction)
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Curtain wall system:
6. Precast concrete panels
7. Metal, glass, or stone panels

FIGURE C.1(k) Precast Concrete Frame.

Roof/floor span systems:
1. Wood post and beam (heavy timber)
2. Wood post, beam, and joist
(mill construction)
3. Wood truss-pitch and curve

Structural system:
8. Precast column and beams

Roof/floor diaphragms:
4. Diagonal sheathing
5. Straight sheathing

Details: Wall systems:
5. Typical u_nbraced parapet 8. Bearing wall — four to eight
and cornice wythes of brick

6. Flat arch window openings
7. Small window penetrations
(if building is originally a warehouse)

FIGURE C.1(m) Unreinforced Masonry Bearing Wall, Ex-
ample 2 of 3.

Roof/floor diaphragms:
3. Diagonal sheathing
4. Straight sheathing

Roof/floor span systems:
1. Wood post and beam (heavy timber)
2. Wood post, beam, and joist (mill construction)
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Details: Wall systems:
6. Typical unbraced parapet 8. Bearing wall — four or more . Wall systems:
and cornice wythes of brick Details: X ; .
- . i . 5. Typical unbraced parapet 9. Bearing wall — four to eight
7. Flat arch window openings 9. Typical long solid party wall and cornice wythes of brick

FIGURE C.1(1)
ample 1 of 3.

Unreinforced Masonry Bearing Wall, Ex-

10. Typical long solid party wall

11. Light/ventilation wells in
residential building

12. Nonstructural wood stud
partition walls

6. Flat arch window openings

7. Typical penetrated facade of
residential buildings

8. Large openings of ground
floor shops

FIGURE C.1(n) Unreinforced Masonry Bearing Wall, Ex-
ample 3 of 3.
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Annex D Sample Course Outlines

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

D.1 The following outlines are provided as an aid to the user
of this document in developing training for personnel who
will be involved in the various organizational levels of the
search and rescue disciplines defined in this document.

D.2 Rope Rescue — Course Outline.

I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
rope rescue and making appropriate notifications to begin the
rescue process.

B. PREREQUISITES: None

C. CONTENT:

(1) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670, Standard on Operations and Training for
Technical Search and Rescue Incidents, describing the opera-
tional capability of organizations and individuals

(2) Procedures for initiating the emergency response system
where rope rescue is required

(3) Procedures for carrying out site control and scene man-
agement

(4) Procedures for recognizing general hazards associated
with rope rescue and the procedures necessary to mitigate
these hazards

(5) Procedures for identifying and utilizing personal protec-
tive equipment assigned for use at a rope rescue incident

II. OPERATIONS LEVEL: LOW-ANGLE

A. OBJECTIVE: At the completion of this training, the
student should be capable of hazard recognition, equip-
ment use, and the techniques necessary to operate at rope
rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements

C. CONTENT:

(1) Procedures for sizing up existing and potential conditions

(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene
(e) Environmental factors
(f) Available/necessary resources
(g) Patient contact when it can be performed without
endangering either responders or victims
(2) Procedures for ensuring safety in rope rescue operations
(a) Edge protection
(b) Belays
(c) Ciritical angles in rope systems
(d) System stresses
(e) Safety checks

(3) Procedures for establishing the need for, selecting, and
placing edge protection

(4) Procedures for selecting, using, and maintaining rope
rescue equipment and rope rescue systems

(5) Procedures for configuring all knots, bends, or hitches
used by the organization
(a) Bowline
(b) Figure-eight family of knots and bends
(c) Grapevine or double fisherman’s knot
(d) Water knot
(e) Barrel knot
(f) Any knots, hitches, or bends used by the organization
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(6) Procedures for selecting anchor points and equipment
to construct anchor systems
(7) Procedures for constructing and using single-point anchor
systems commensurate with the organization’s needs
(8) Procedures for constructing and using multiple-point,
load-sharing anchor systems commensurate with the or-
ganization’s needs
(9) Procedures for selecting, constructing, and using a belay
system commensurate with the organization’s needs
(10) Procedures for selecting and using methods necessary to
safely negotiate an edge or other obstacle
(11) How to ascend and descend a fixed rope
(12) Procedures for personnel to escape from jammed or other-
wise malfunctioning ascent and descent control devices
(13) Procedures for selecting, constructing, and using a lower-
ing system commensurate with the organization’s needs
(14) Attaching a litter to a rope rescue system
(15) Utilization of litter attendants
(16) Selection, construction, and use of rope-based mechani-
cal advantage systems
(17) Selection, construction, and use of raising systems

III. OPERATIONS LEVEL: HIGH-ANGLE

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at rope rescue incidents.

B. PREREQUISITES: Meet all operations-level low-angle
requirements

C. CONTENT:

(1) Procedures for sizing up existing and potential conditions

(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene
(e) Environmental factors
(f) Available/necessary resources
(g) Patient contact when it can be performed without
endangering either responders or victims
(2) Procedures for ensuring safety in rope rescue operations
(a) Edge protection
(b) Belays
(c) Ciritical angles in rope systems
(d) System stresses
(e) Safety checks

(3) Procedures for establishing the need for, selecting, and
placing edge protection

(4) Procedures for selecting, using, and maintaining rope
rescue equipment and rope rescue systems

(5) Procedures for configuring all knots, bends, or hitches
used by the organization
(a) Bowline
(b) Figure-eight family of knots and bends
(c) Grapevine or double fisherman’s knot
(d) Water knot
(e) Barrel knot
(f) Any knots, hitches, or bends used by the organization

(6) Procedures for selecting anchor points and equipment
to construct anchor systems

(7) Procedures for constructing and using single-point anchor
systems commensurate with the organization’s needs

(8) Procedures for constructing and using multiple-point,
load-sharing anchor systems commensurate with the or-
ganization’s needs
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(9) Procedures for selecting, constructing, and using a belay

system commensurate with the organization’s needs

(10) Procedures for selecting and using methods necessary to
safely negotiate an edge or other obstacle

(11) How to ascend and descend a fixed rope

(12) Procedures for personnel to escape from jammed or
otherwise malfunctioning ascent and descent control
devices

(13) Procedures for selecting, constructing, and using a lower-
ing system commensurate with the organization’s needs

(14) Attaching a litter to a rope rescue system

(15) Utilization of litter attendants

(16) Selection, construction, and use of rope-based mechani-
cal advantage systems

(17) Selection, construction, and use of raising systems

IV. TECHNICIAN LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dentshould be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a rope res-
cue incident.

B. PREREQUISITES: Meet all operations-level requirements

C. CONTENT:

(1) Procedures for evaluating existing and potential conditions
(2) Procedures for understanding the basic physics involved
in constructing rope rescue systems
(a) System safety factors
(b) Ciritical angles
(c) Causes and effects of force multipliers within rope
rescue systems
(3) Procedures for negotiating obstacles while on a fixed rope
(4) Constructing and using multiple-point, load-distributing
anchor systems
(5) Procedures for passing knots through a rope rescue rais-
ing or lowering system
(6) Construction of an elevated point to facilitate the safe
transition of rescuers or victims over difficult edges
(7) Selection, construction, and use of a high-line rope system
(8) Procedures for utilizing a high-line rope system
(a) Transport rescuers
(b) Transport equipment
(c) Transport an occupied litter
(9) Procedures for utilizing litter attendants within a high-
line rope system

D.3 Confined Space Search and Rescue — Course Outline.

I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
confined space rescue and making appropriate notifications
to begin the rescue process.

B. PREREQUISITES: None

C. CONTENT:

(1) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670, describing the operational capability
of organizations and individuals

(2) Procedures for recognizing the need for confined space
search and rescue

(3) Procedures for initiating contact and establishing com-
munications with victims

(4) Procedures for recognizing and identifying the hazards
associated with nonentry confined space emergencies

(a) Hazardous atmospheres
(b) Hazardous chemicals
(c) Temperature extremes

(5) Procedures for recognizing confined spaces

(6) Procedures for performing a nonentry retrieval

(7) Procedures for implementing the emergency response
system for confined space emergencies

(8) Procedures for implementing site control and scene
management

II. OPERATIONS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at confined space rescue
incidents.

B. PREREQUISITES: Meet all awareness-level require-
ments

C. CONTENT:

(1) Procedures for sizing up existing and potential conditions

(a) Scope, magnitude, and nature of the incident

(b) Location, number, and condition of victims

(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene

(e) Environmental factors

(f) Available/necessary resources

(g) Establishment of control perimeter

(2) Procedures for protecting personnel from hazards
within the confined space

(a) Personal protective equipment (PPE)
(b) Fall protection

(¢) Harnesses

(d) Lockout/tagout procedures

(e) Hazard assessment

(f) Scene assessment

(3) Procedures for ensuring that personnel are capable of
appropriately managing the physical and psychological
challenges that affect rescuers entering confined spaces
(a) The AHJ should address the possibility of members

of the organization having physical and/or psycho-
logical disorders (e.g., physical disabilities, fear of
heights, fear of enclosed spaces) that could impair
their ability to perform rescue in confined spaces.

(4) Procedures for duties of the rescue entrant(s) and
backup rescue entrant(s), rescue attendant, and rescue
team leader

(5) Procedures for monitoring confined space atmospheres

(a) Selection and use of appropriate monitoring
equipment

(b) Monitoring continuously or at frequent intervals
(c) Establishing order of monitoring
(d) Setting exposure limits

(6) Procedures for qualifying characteristics for performing
entry-type rescues at the operational level

(7) Procedures for using victim packaging devices that could
be employed in confined space rescue

(8) Procedures for transferring victim information

(9) Procedures for planning and implementing a confined
space rescue operation

(10) Procedures for selecting, constructing, and using a rope

lowering and raising system in the high-angle environment
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III. TECHNICIAN LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a confined
space rescue incident.

B. PREREQUISITES: Meet all operations-evel requirements
C. CONTENT:

(1) Procedures for evaluating existing and potential condi-
tions

(2) Procedures for medical surveillance program

(3) Procedures for planning entry-type confined space res-
cues in hazardous environments

(4) Procedures for implementing of the planned response

D.4 Vehicle and Machinery Rescue — Course Outline.
I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
technical rescue from vehicles or machinery.

B. PREREQUISITES: None
C. CONTENT:

(1) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670 and NFPA 1006, Standard for Rescue
Technician Professional Qualifications, describing the opera-
tional capability of organizations and individuals

(2) Situations/conditions requiring vehicle or machinery
rescue

(3) Resources necessary to conduct vehicle or machinery res-
cue operations

(4) Initiation of emergency response system for vehicle or
machinery rescue

(5) Initiation of site control and scene management for ve-
hicle or machinery rescue

(6) General hazards associated with vehicle or machinery rescue
(a) Utilities
(b) Hazardous materials
(¢) Personal hazards
(d) Movement of vehicle(s) or machinery
(e) Release of high pressure
(f) Other hazards associated with vehicle or machinery

incidents

(7) Initiation of traffic control

II. OPERATIONS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at vehicle or machin-
ery rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) How to size up existing and potential conditions requir-
ing vehicle or machinery rescue

(2) How to identify probable victim location and survivability

(3) How to make the rescue area safe
(a) Stabilization
(b) Isolation

(4) How to identify, contain, and stop fuel release

(5) How to protect/package a victim

(6) How to access trapped victims

(7) How to perform extrication and disentanglement using
hand tools
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III. TECHNICIAN LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a vehicle or
machinery rescue incident.

B. PREREQUISITES: Meet all operations-level requirements

C. CONTENT:

(1) Evaluation of existing and potential conditions
(2) Performance of extrication and disentanglement opera-
tions

(a) Frame and construction features of heavy/large ve-
hicles and machinery
(b) Use and components of a rescue chain assembly
(c) Pneumatic high-, medium-, and low-pressure lifting
bags
(d) Use, care, and maintenance of wire rope and its asso-
ciated equipment
(e) Large and heavy object weight estimation
(f) Steps necessary to lift and/or move large objects
(g) Use of commercial heavy wreckers and recovery ser-
vices to assist at incidents involving large transporta-
tion vehicles
(h) Use, care, and maintenance of both manual and
power winches
(i) Types and examples of lifting devices that use me-
chanical advantage principles
(j) Proper and effective use of power tools, including hy-
draulic, pneumatic, and electrical spreading, cutting,
lifting, and ram-type tools
(k) Disentanglement through both primary and second-
ary access points through the use of available power
tools
(1) Protection of the victim during this type of extrica-
tion or disentanglement operation
(m) Lockout/tagout of machinery
(n) Identification and use of various sling configurations

(3) Advanced stabilization of unusual vehicle or machinery
rescue situations

(4) Use ofall specialized rescue equipment immediately avail-
able and in use by the organization

D.5 Wilderness Search and Rescue — Course Outline.

I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing a wilderness environ-
ment and its potential hazards and contacting the appropriate
authorities to effect a search and/or rescue.

B. PREREQUISITES: None

C. CONTENT:

(1) Define “wilderness” and recognize a wilderness envi-
ronment

(2) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670 and NFPA 1006, Standard for Rescue
Technician Professional Qualifications, describing the opera-
tional capability of organizations and individuals

(3) General hazards related to a wilderness environment and
the various potential terrains commonly found within a
wilderness environment

(4) General limitations of conventional, nonwilderness meth-
ods in a wilderness environment

(5) Importance of operating within developed standard oper-
ating procedures

(6) Using local response plans

(7) Incident management fundamentals
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(8) Initiating the collection and recording of subject, search,
and incident information

(9) Isolating any reporting parties or witnesses necessary to
assist search personnel

II. OPERATIONS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of safely supporting operations in the
wilderness environment in which the rescuer might be re-
quired to operate.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) General hazards associated with rope rescue

(2) Requesting rope rescue resources

(3) Personal protective equipment used in rope rescue and
wilderness operations

(4) Initial size-up (wilderness search and rescue, and low- or
high-angle rope rescue techniques)

(5) Low or high rope rescue skills

(a) Knots, bends, or hitches

(b) Selecting and using belays and anchors, including
single- and multipoint load-sharing anchor systems

(c) Ascending and descending fixed ropes

(d) Escaping from dysfunctional ascent and descent
control devices

(e) Selecting and using rope-based mechanical advan-
tage, lowering, and raising systems

(f) Securing and safely moving a patient in a litter

(g) Attaching a litter to a rope rescue system

(h) Serving as a litter attendant in high- and low-angle
rope rescue operations

(6) Limitations of an operations-level (versus technician-
level) organization in both wilderness and rope rescue
disciplines

(7) Requesting wilderness search and rescue and rope res-
cue resources such as specialty and technician-level
teams

(8) The National SAR Plan and its use

(9) Procuring specific materials (e.g., maps, forms, weather
forecasts)

(10) Wilderness medical care

(11) Fundamentals of survival

(12) Packing for search and rescue operations: survival and
safety equipment

(13) Dressing for the wilderness environment(s): personal
environment protection

(14) Navigating accurately within the wilderness environment

(15) Determining urgency and distinguishing a rescue from a
recovery

(16) Operating safely as a searcher and rescuer

(17) Identifying, using, and maintaining rescue equipment

(18) Identifying, using, and maintaining rescue vehicles, in-
cluding aircraft, watercraft, and specialty vehicles

(19) Collecting and fully recording all subject, search, and

incident information

III. TECHNICIAN LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of safely performing, supporting, co-
ordinating, and managing a search and rescue in any wilder-
ness environment in which the rescuer might be required to
operate.

B. PREREQUISITES: Meet all operations-level require-
ments

C. CONTENT:

(1) Water rescue awareness (e.g., water hazard identification/
recognition, risk assessment, implementing an emergency
response plan, site control and scene management, incident
management fundamentals)

(2) Search management and planning

(3) Managing a multi-operational period incident

(4) Developing standard operating procedures

(5) Wilderness skills and travel

(6) Developing an operational wilderness search and rescue
plan

(7) Advanced rope rescue skills

(a) Rope rescue physics (safety factors, critical angles,
force multipliers, etc.)

(b) Negotiating obstacles while ascending/descending
and raising/lowering

(c) Passing knots while ascending/descending and raising/
lowering

(d) Difficult edge negotiating

(e) High-line rope systems

(f) Litter attendants within high-line rope systems

(g) Troubleshooting rope rescue systems

D.6 Trench and Excavation Search and Rescue — Course
Outline.

I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
trench and excavation rescue and making appropriate notifi-
cations to begin the rescue process.

B. PREREQUISITES: None

C. CONTENT:

(1) Three-tiered concept (awareness, operations, technician)
of NFPA 1670, describing the operational capability of or-
ganizations and individuals

(2) Procedures for recognizing the need for a trench and ex-
cavation rescue

(8) Procedures for initiating the emergency response system
where trench and excavation rescue is required

(4) Procedures for carrying out site control and scene man-
agement

(5) Procedures for recognizing general hazards associated
with trench and excavation rescue
(a) Utilities
(b) Hazardous materials
(c¢) Personal hazards
(d) Confined spaces

(6) Procedures for recognizing typical trench and excavation
collapse patterns, the reasons trenches and excavations
collapse, and the potential for secondary collapse
(a) Types of collapse

i. Spoil pile collapse
ii. Shearwall collapse
iii. Slough collapse
(b) Reasons for collapse and potential for secondary
collapse
i. Unprotected trench (lack of protection systems)
ii. Static loads
iii. Standing water or water seeping into trench
iv. Intersecting trenches
v. Vibrations (from vehicles, nearby roads, air-
ports, etc.)
vi. Previously disturbed soil
vii. Exterior cracking of trench walls
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(7) Procedures for making a rapid, nonentry extrication of
noninjured or minimally injured victim (s)

(8) Procedures for recognizing the unique hazards associated
with the weight of soil and its associated entrapping
characteristics

II. OPERATIONS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at trench and excava-
tion rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) Procedures for sizing up existing and potential conditions

(a) Scope, magnitude, and nature of the incident

(b) Location, number, and condition of victims

(c) Risk/benefit analysis (body recovery versus rescue)
(d) Exposure to traffic and sources of vibration

(e) Hazards

i. Disrupted or exposed utilities
ii. Standing or flowing water
iii. Secondary collapse
iv. Mechanical hazards
v. Presence of hazardous materials
vi. Explosives

(f) Trench/excavation dimensions
(g) Environmental factors
(h) Available/necessary resources

(2) Procedures for initiating entry into a trench or excava-
tion rescue area
(3) Procedures for recognizing unstable areas associated
with trench and excavation emergencies and adjacent
structures
(a) Where the stability of adjoining buildings, walls, or
other structures is endangered by excavation opera-
tions, support systems such as shoring, bracing, or
underpinning should be provided to ensure the sta-
bility of such structures for the protection of em-
ployees. Excavation below the level of the base or
footing of any foundation or retaining wall that
could be reasonably expected to pose a hazard to
employees should not be permitted except when
one of the following occurs:

i. Asupportsystem, such as underpinning, is pro-
vided to ensure the safety of employees and the
stability of the structure.

ii. The excavation is in stable rock.

iii. A registered professional engineer has ap-
proved the determination that the structure is
sufficiently removed from the excavation so as
to be unaffected by the excavation activity.

iv. A registered professional engineer has ap-
proved the determination that such excavation
work will not pose a hazard to employees. Side-
walks, pavements, and appurtenant structures
should not be undermined unless a support
system or another method of protection is pro-
vided to protect employees from the possible
collapse of such structures.
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(4)

(5)

(6)
(7)

(8)
9)

(10)

11)

(12)

Procedures for identifying probable victim locations and
survivability

(a) Visualization of the victim

(b) Presence of drink cups or food containers, work
tools, laser targets, buckets, grade poles, grease and
brush, engineers’ hubs, or anything that can indi-
cate the victim’s last probable physical location

(c) Information from bystanders

(d) End of pipe string

(e) Sounds in pipes

(f) “Cat” or tire tracks

Procedures for making the rescue area safe

(a) Utilizing sheeting and shoring to stabilize trench/
excavation walls

(b) Safely undertaking disentanglement operations in
the trench/excavation

(c) Placing ground pads at the lip of the trench/
excavation

(d) Ventilating the trench and monitoring its atmosphere

(e) Dewatering

(f) Supporting any unbroken utilities

(g) Providing appropriate personal protective equip-
ment for a victim

(h) Prohibiting entry into an unsafe trench/excavation

(i) Preventing the touching or operating of heavy
equipment until its safety has been established

Procedures for initiating a one-call utility location service

Procedures for identifying soil types using accepted vi-

sual or manual tests

(a) Cemented soil
(b) Cohesive soil
(c) Dry soil

(d) Fissured soil
(e) Granular soil
(f) Layered system
(g) Moist soil

(h) Plastic

(1) Saturated soil
(j) Stable rock

Procedures for ventilating the trench or excavation space
Procedures for identifying and recognizing a bell-
bottom excavation (pier hole) and its associated unique
hazards

Procedures for placing ground pads and protecting the
“lip” of a trench or excavation

Procedures for providing entry and egress paths for en-
try personnel

(a) A ladder or engineered ramp can be required for
entry or egress from a trench. A stairway, ladder,
ramp, or other safe means of egress should be lo-
cated in trench excavations that are 4 ft or more in
depth so as to require no more than 25 ft of lateral
travel for employees

Procedures for conducting a pre-entry briefing

(a) Tactical assignments with explicit instructions

(b) General hazards and safety instructions

(c) Communications protocols, procedures, and details
(d) Anticipated environmental concerns

(e) Time frames for operations

(f) Emergency procedures

(g) Specific equipment needs

(h) Debriefing procedures
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(13) Procedures for initiating record-keeping and documen-
tation during entry operations
(a) Development of some type of representation of IMS
command structure
(b) Time of incident
(c) Total time of operation
(d) Environmental conditions
(e) Location of victim
(f) Creation of a tactical checklist that includes the
following:
i. Entry/exit times
ii. Personal accountability reports
iii. Atmospheric readings
iv. Rehabilitation information
v. Injuries sustained
vi. Incident number
(14) Procedures for selection, utilization, and application of
shield systems
(15) Procedures for selection, utilization, and application of
sloping and benching systems
(16) Procedures for assessing the mechanism of entrapment
and the appropriate method of victim removal
(17) Procedures for performing extrication
(a) Hand digging
(b) Lifting using air bags, pneumatic, or other mechani-
cal advantage devices
(c) Suctioning
(d) Cutting using air knives, saws, or other power tools
(e) Dewatering
(f) Using heavy equipment

III. TECHNICIAN LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a trench
and excavation rescue incident.

B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Procedures for evaluating existing and potential conditions

(2) Procedures for the identification, construction, applica-
tion, limitations, and removal of manufactured protective
systems using tabulated data and approved engineering
practices

(3) Procedures for monitoring the atmosphere in all parts of
the trench

(a) Selection and use of appropriate monitoring equip-
ment
(b) Order of monitoring
(c) Exposure limits
(4) Procedures for identification, construction, application,
limitations, and removal of supplemental sheeting and

shoring systems designed to create approved protective
systems

(5) Procedures for adjusting the protective systems based on
digging operations and environmental conditions

(6) Procedures for rigging and placing of isolation systems

Annex E External Resources

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E.1 The research and documentation of available external
resources that can augment its internal capabilities form a cru-
cial component in the overall ability of the AHJ to respond
and operate at technical rescue incidents.

Due to the potential complexity of related technical search
and rescue incidents and the variety of conditions and factors
that can exist at site-specific or large-scale incidents, external
resource allocation and deployment becomes necessary to
support the search and rescue function. The AHJ can develop
a comprehensive list of resources that can aid the responding
agency by first using the hazard identification and risk assess-
ment evaluation to identify those factors that currently can
limit its overall response capability. Once limitations or re-
source deficiencies are identified, the AHJ can develop a re-
source database by reviewing those firms or businesses that are
located within the jurisdiction. The telephone directory for
the jurisdiction is an excellent reference that provides general
categories and listing headings for companies, firms, and
agencies that can become sources for resource allocation.

The identification of area needs can be associated with the
following four general categories, though there may be others:

(1) Technical services
(2) Equipment

(3) Supplies

(4) Services

In addition, the AHJ should identify and contact local pro-
fessional societies, associations, and trade groups, which can
become excellent sources for technical support and resource
development. Such professional groups include the following:

(1) American Institute of Architects (AIA)
(2) American Society of Consulting Engineers (ASCE)
(3) Association of Building Contractors (ABC)
(4) Local or regional builders exchange
(5) Construction Specification Institute (CSI)
(6) American Society of Safety Engineers (ASSE)
(7) American Public Works Association (APWA)
(8) Association of General Contractors (AGC)
(9) International Association of Bridge, Structural and
Ornamental Iron Workers
(10) National Association of Demolition Contractors

The development of a community resource directory based
on these contacts documents and makes readily available the va-
riety of resources that might be needed in the event of a technical
rescue incident. The community resource directory should in-
clude information on each firm, company, or agency appearing
in the directory. A profile of the specialized resource(s) available,
along with contact person(s) information, including telephone
numbers for both home and work, also should be included.

Although the compiled data can be entered and stored on
a computer database, a binder or book-formatted system
should be used to adapt easily for field use. The use of laptop
computer notebooks with disk-formatted data can also prove
useful, and consideration should be given to the longevity and
portability provided by battery packs.

A Memorandum of Agreement (MOA) should be devel-
oped that outlines specifications for equipment and resource
allocation, availability of services and procedures for procure-
ment, and subsequent financial reimbursement for services or
equipment supplied.
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In addition to the types of resources previously identified,
the AHJ also should consider the development of a resource
guide for the procurement of technical services from individu-
als associated with specific groups or agencies. This resource
guide could include profiles of personnel, such as canine han-
dlers with search dogs, technical rescue specialists, industrial
hygienists, riggers, and so forth, who, on an on-call basis,
could respond and augment on-scene resources.

The AHJ should not disregard resource acquisition re-
quests to agencies and groups outside the immediate bound-
aries of the jurisdiction. Regional, statewide, and national re-
sources could be identified based on the overall projected
needs determined through the hazard identification and risk
assessment.

Depending on the size and magnitude of the incident, re-
source availability might not be adequate to meet incident
logistical needs, or the resources might be affected by what-
ever caused the incident, especially where a large area within
the jurisdiction is part of the overall incident conditions. Such
could be the case in an earthquake, hurricane, flooding, or
other large-scale natural disaster.

Regional, multistate, or national deployment of special-
ized rescue teams or task forces should be considered in the
development of the overall resource directory to provide
additional capabilities as incident conditions and incident
magnitude necessitate.

Annex F Hazards Found in Structural Collapse

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E1 General hazards associated with search and rescue opera-
tions at structural collapses can present the AHJ with uniquely
challenging situations. The AH]J should consider the following
potential hazards when providing training to its members:

(1) Utilities. Control of the utilities in and around a structural
collapse is critical to ensure the safety of responding per-
sonnel and victims. The AH]J should provide its members
with training in the control of these services to provide a
safe environment in which to operate and to ensure the
safety of victims. The following utilities should be consid-
ered when providing training:

(a) Electrical services (primary and secondary)

(b) Gas, propane, fuel oil, or other alternative energy
sources (primary systems)

(c) Water

(d) Sanitary systems

(e) Communications

(f) Secondary service systems (i.e., compressed, medical,
or industrial gases)

(2) Hazardous Materials. Collapsed structures might include vari-
ous materials unique to an occupancy that, when released
during a structural collapse, could pose a hazard to victims
and responders. The AHJ should provide members with
training in the recognition of potential hazardous materials
releases, the determination of an existing hazard, and the
methods used to contain, confine, or divert hazardous mate-
rials to conduct operations safely and effectively.

(3) Personal Hazards. At the site of any structural collapse, there
are many dangers that pose personal injury hazards to the
responders. The AHJ should train members to recognize the
personal hazards they encounter and to use the methods
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needed to mitigate these hazards to help ensure their safety.
Every member should be made aware of hazards such as
trips, falls, blows, punctures, impalement, and so forth.

(4) Confined Space. Some structural collapses necessitate a
confined space rescue. Responding personnel should be
familiar with and trained in confined space rescue re-
quirements and techniques. The AHJ should determine
the applicable laws and standards related to confined
space rescue and should provide members with training
in confined space rescue.

(5) Other Hazards. There are numerous other hazards associ-
ated with structural collapses. The AHJ should make every
effort to identify the hazards that might be encountered
within the jurisdiction and should provide members with
training and awareness of these other hazards to allow
them to perform rescue operations safely and effectively.

Hazard recognition training should include the following
as a minimum:

(1) Recognition of building materials and structural compo-
nents associated with light-frame ordinary construction

(2) Recognition of unstable collapse and failure zones of
light-frame ordinary construction

(3) Recognition of collapse patterns and probable victim lo-
cations associated with light-frame ordinary construction

E.2 Four Categories of Building Construction. The construc-
tion categories, types, and occupancy usage of various struc-
tures might necessitate the utilization of a variety of different
techniques and material. The four construction categories
that the rescuer most likely will encounter in collapse situa-
tions are light-frame, heavy wall, heavy floor, and precast con-
crete construction. The following four categories usually com-
prise the majority of structures affected by a collapse:

(1) Light-Frame Construction.

(a) Materials used for light-frame construction are gener-
ally lightweight and provide a high degree of struc-
tural flexibility in response to forces such as earth-
quakes, hurricanes, tornados, and so forth.

(b) These structures typically are constructed with skel-
etal structural frame systems of wood or light-gauge
steel components that provide support to the floor
and roof assemblies.

(c) Examples of this construction type include wood
frame structures used for residential, multiple low-
rise, and light commercial occupancies up to four sto-
ries in height. Light-gauge steel frame buildings in-
clude commercial, business, and light manufacturing
occupancies and facilities.

(2) Heavy Wall Construction.

(a) Materials used for heavy wall construction are gener-
ally heavy and utilize an interdependent structural or
monolithic system. These types of materials and their
assemblies tend to produce a structural system that is
inherently rigid.

(b) This construction type usually is built without a skel-
etal structural frame. It utilizes a heavy wall support
and assembly system that provides support for the
floors and roof areas.

(c) Occupancies utilizing tilt-up concrete construction
are typically one to three stories in height and consist
of multiple, monolithic concrete wall panel assem-
blies. They also use an interdependent girder, col-
umn, and beam system for providing lateral wall sup-
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port of floor and roof assemblies. Such occupancies
typically include commercial, mercantile, and indus-
trial usage. Materials other than concrete now are be-
ing utilized in tilt-up construction.

(d) Examples of this type of construction include rein-
forced and unreinforced masonry buildings typically
of low-rise construction, one to six stories in height,
and of any occupancy type.

(3) Heavy Floor Construction.

(a) Structures of heavy floor construction are built utiliz-
ing cast-in-place concrete construction consisting of
flat slab panel, waffle, or two-way concrete slab assem-
blies. Pretensioned or post-tensioned reinforcing
steel rebar or cable systems are common components
used for structural integrity. The vertical structural
supports include integrated concrete columns,
concrete-enclosed steel frame, or steel frame, which
carry the load of all floor and roof assemblies. This
type of structure includes heavy timber construction
that might use steel rods for reinforcement.

(b) The reinforcing steel, along with the varying thicknesses
of concrete structural slab and girder supports utilized
in this construction assembly, pose significant concerns
with respect to breaching and void penetration.

(c) The loss of reinforcement capability and the integrity
of structural loading capacity of the floor and wall
assemblies create significant safety and operational
considerations during collapse operations.

(d) Structural steel frame construction utilizes a skeletal
framing system consisting of large-load-carrying gird-
ers, beams, and columns for structural support.
These components represent a substantial weight fac-
tor for individual and assembly components. Floor
systems consist of cast-in-place concrete slabs of vary-
ing thicknesses poured onto metal pan or struc-
tural metal floor decks and also might include pre-
cast and post-tensioned concrete plank systems.
These concrete/metal pan floor assemblies are
supported by the structural steel framing system.

(e) The exterior construction might consist of metal or
masonry veneer, curtain wall, or composite material
panel systems. Additionally, precast concrete or
stoneclad panel systems might be present.

(f) Multiple assembly or component failures might be
present in a collapse situation where isolated or mul-
tiple collapse conditions or collapse configurations
exist.

(g) Examples of this type of construction include offices,
schools, apartments, hospitals, parking structures,
and multipurpose facilities. Heights vary from single-
story to high-rise structures.

(4) Precast Construction.

(a) Structures of precast construction are built utilizing
modular precast concrete components that include
floors, walls, columns, and other subcomponents that
are field-connected at the site.

(b) Individual concrete components utilize imbedded
steel reinforcing rods and welded wire mesh for struc-
tural integrity and might utilize either steel beam and
column or concrete framing systems for the overall
structural assembly and building enclosure.

(c) These structures rely on single or multipoint connections
for floor and wall enclosure assembly and are a safety and
operational concern during collapse operations.

(d) Examples of this type of construction include com-
mercial, mercantile, office, and multiuse or multi-
function structures, including parking structures and
large occupancy facilities.

Table F.2 lists the four model construction codes and
standards commonly adopted within the United States and
is provided to aid the AH]J in identifying the relationship of
NFPA 1670 construction/collapse types to their applicable
code. These model codes are referenced to classification
Types I through V as specified in NFPA 220, Standard on
Types of Building Construction, Standard on Types of Building
Construction.

Figure F.2 is intended to identify construction/collapse
types according to the classifications of NFPA 220, Standard on
Types of Building Construction, 1999 edition., and is not part of
any fire-resistive or fire rating/assembly requirement. In this
table, the NFPA 1670 construction/ collapse types are refer-
enced to NFPA 220 to allow rapid correlation of construction
code classification with the associated construction/collapse
type. Depending on occupancy, usage, and actual size of the
structure, some construction code classifications can ex-
hibit characteristics of other than specifically correlated
construction/collapse types.

Construction/code

classifications Fire-resistive | Non-combustible Ordinary

NFPA 220

classifications ]

Heavy
timber Wood
\% \Y

Light
frame

Heavy

Heavy
floor

Precast
concrete

NFPA 1670
Construction/collapse types

|

FIGURE F.2 Construction Code Classifications by Building Type.
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