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This document contains information relative to the Multi-Agency Coordination System
(MACS) and the Incident Command System (ICS), developed by FIRESCOPE and
adopted as the framework of the National Incident Management System (NIMS). ICS
products are designed to be compatible with and compliant with NIMS, as directed by
the National Response Framework and adopted by the FIRESCOPE Board of Directors.

Additional information and documentation can be obtained from the following source:

FIRESCOPE
Document Control
23300 Castle Street
Riverside, CA 92518
(951) 782-4174
www.firescope.caloes.ca.gov



http://www.firescope.caloes.ca.gov/
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INTRODUCTION

This operational guide was developed with the intent to provide a clear description of
the roles, duties, and equipment pertinent during a tower rescue incident.

Rescuers face numerous hazards, including fall hazards, extreme heights, hazards
associated with structural collapses and improper rigging and hoisting practices,
high voltage, radio frequency exposure, and obstructions. Extreme height also
means victims and rescuers can experience environmental elements like wind gusts
and hot and cold temperatures.

FIRESCOPE, which has broad representation from the California Fire Service,
created this manual.

While this operational guide cites minimum staffing levels for tower rescue, it is not
intended to exclude the potential need to augment staffing levels based on the
complexity of the rescue or the needs of the authority having jurisdiction (AHJ).

This document contains information relative to the Incident Command System (ICS)
component of the National Incident Management System (NIMS). This is the same
Incident Command System developed by FIRESCOPE.
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SIZE-UP/HAZARD ASSESSMENT/CHECKLIST

1. Size-Up
e Location/Status of the victim(s)/Incident
o Height from ground
o Aircraft into wires
o Injury/Potential Exposure to Rescuers
-  RF exposure
Non-lonizing Radiation Exposure
Electric/Magnetic Fields
Electrocution
Fall arrest
Suspension trauma
Exposure to weather conditions
o SUICIda| or non-trained climber
Additional resources (i.e., rescue air cushion)
Limitations
o Victim on fall arrest/harness
e Scope and magnitude of the incident
o Risk analysis
o Survivability profile
e Access
o Step Bolts
Open Ladders
Removable Ladders
Removable steps
Tower lacing
Aerial apparatus
Crane/Hoist
e Hazards
o Type of hazard present?
o Isolating and controlling hazards
o Competent person on-site / Agency Representative
e Assessment of staffing/equipment needs

o Team-based or rescuer-based rescue?
o Ground up?
Top down?
Aerial apparatus?
Crane/Hoist?

O O O O O O

2. Hazard Assessment
e Fall factors
e Weather (current and forecast)
e |solating and controlling hazards
o Lockout/ Tagout
o Radio Frequency Energy
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OSHA Regulations on exposure duration vs. specific
frequencies
o RF Meter
Microwave dishes
» Permissible Exposure Limit (PEL)
o Power Transmission lines
High Voltage
Extra High Voltage
Electromagnetic fields
o Non-lonizing Radiation
o Direct exposure and arcing potential
o Competent person on-site / Agency Representative
e What resources will be needed?
o Survivability Profile
o Competent person on-site / Agency Representative
o Law Enforcement
o Specialized Resources
e PPE
Integrity and stability of the environment involved
o Structural integrity of the tower and equipment

3. Checklist
e Appropriate PPE

Appropriate equipment

Appropriate training

Pre-Rescue briefing

Survivability profile
o Risk analysis

e Identification and understanding of hazards by all rescuers
o Isolating and controlling hazards
o Competent person on-site / Agency Representative
o Current and forecasted weather conditions
o Victim profile

Agency Representative contacted

An alternate option for victim access

Rescuer self-rescue plan

EMS/Ambulance on standby

ORGANIZATION

The organizational structure of a tower rescue incident is like what would be expected in
other incidents. However, the incident command will almost always be a unified
command. Representatives that will need to be considered as a part of the unified
command structure will vary, but the following should be considered in addition to the
fire department: law enforcement, tower representative, and utility representative.
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Initial Response

Incident Commander

ICS 162-2

Engine

US&R
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Reinforced Response

Incident
Commander

PIO

Safety*

ICS 162-2

Operations

Rescue Group

Rescue Team

Logistics

Rigging Team

*When possible, the Safety should be US&R Qualified.
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Multi-Division/Group Response

Incident
Commander

PIO Safety*

Site Representative

Operations Logistics
. Site A
Rescue Group Medical Group ICeonfr(':oelss
Rescuer
Rescue Team
Standby
Treatment/
Rigging Team
BEING Transport

*When possible, the Safety should be US&R Qualified.
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Multi-Branch Response

Rescue Group

Rescue

Team

Rigging Team

Medical Group|

Rescuer
Standby

Treatment/

Transport

Site Access
Control

*When possible, the Safety should be US&R Qualified.

Incident
Commander
PIO Safety*
— Site Representative
Operations Logistics
A|r‘ Branch 1 Branch 2
Operations

Rescue Group

ICS 162-2

Rescue
Team
Rigging Team
Equipment
Group
Rescuer
Standby
Treatment/
Transport
Site Access
Control
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OPERATIONAL LEVELS

1. Awareness Level Tower Rescuer will perform the following skills:

Size up

o ldentify victim location(s)

o Isolate/manage exposure to hazards

o Assess the integrity of tower structure and components

o Interview witnesses/bystanders

o ldentify operations and technician resource needs
Perform the rescue of a person from a tower while working from ground
ladders, aerial ladders, or other elevated devices employed by the AHJ, given
an incident not requiring the rescuer to be solely supported by the tower, so
that the patient is transferred from the tower to the elevated device, the
agency's protocol for the use of the device is followed, and the risks to the
victim and rescuer are minimized.
Assist operations and technician level personnel

2. Operations Level Tower Rescuer will perform the following skills:

Pre-rescue

o Participate in pre-rescue surveys

o Isolate/manage exposure to hazards

o Assess the integrity of tower structure and components

o Recognize, identify, and use fall protection and work positioning devices
Rescue

o Perform an ascent using PPE and safe climbing techniques

o Perform transfer between the ladder or climbing peg system

o Access a victim according to the rescue preplan

o Perform removal of a victim

o Direct a team in the removal of a victim

o Develop and adhere to contingency plans
Post-rescue
o Terminate an incident

3. Technician Level Tower Rescuer will perform the following skills:

All Operations Level Tower Rescuer skills, plus

o Direct a tower rescue team

o Develop an IAP for a single rescuer tower-based rescue

o Ascend a tower to conduct a rescue

o Perform a ground-based tower rescue requiring the release of an
entrapped victim

o Perform a tower-based tower rescue requiring the release of an entrapped
victim from a height out of reach from ground-based assistance
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MINIMUM STAFFING

OPERATIONS LEVEL TECHNICIAN LEVEL
(4 rescuers) (6 rescuers)
Tower Based Climber 1 (rescuer/rappel) Climber 1 (rescuer/rappel)
Climber 2 (tower-based belay) Climber 2 (tower-based belay)
Rescue Group Supervisor Rescue Group Supervisor
Ground Based Climber 1 (rescuer) Climber 1 (rescuer)
Rigger 1 (main line) Rigger 1 (main line)
Rigger 2 (belay line) Rigger 2 (belay line)

Rescue Group Supervisor/Safety  Rescue Group Supervisor
Tower Safety
Ground safety

Multi-Pitch Not recommended Climber 1 (rescuer)
First pitch rigger (main line)
First pitch rigger (belayer)
Climber 2-second pitch rescuer
Second pitch rescuer (main line)
Second pitch rescuer (belayer
line)
Recommend to use two
Technician level teams in multi-
pitch rescues
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MINIMUM EQUIPMENT LIST

***All equipment must meet rescue standards from 3rd party testing
(NFPA, EU, CE, ANSI, UIAA)***

Required Equipment

QTY

ITEM

2000

Feet of rescue rope (NFPA “G” or “T”) (rope lengths must be double the
maximum height of anticipated tower plus 25%)

Descent Control Devices

o

Carabiners

Cable / wire anchors with covers

Prusik minding pulley

Prusik double pulley

Short Prusiks

Long Prusiks

20 Foot Webbing

15 Foot Webbing

12 Foot Webbing

5 Foot Webbing

Mobile Rope Grab (ASAP or equivalent)

Edge Protection

Class lll Harness

Short Multi-loop straps

Long Multi-loop straps

Etrier or equivalent foot loops

Ascenders (preferably handheld)

SKED or Litter basket with pre-rig

2B INNINRAROIN|O0|0(0 OO AR DDN

I
[

Rope Rescue Gear Bags (Determined by how agency carries rope listed
above)

By-pass lanyards

Work position straps (Petzl Grillion or similar)

Tower climbing connectors (secondary attachment point)

N

Pickets or picket system

Victim Pick-off harness

alalalnnin

Victim Chest harness

4 0or6

Radio communication equipment (Operations or Technician level staffing)

4 0or6

Personal Mechanical Advantage (one for each team member, operations or
technician level staffing)

Lockout/Tagout Kit
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Optional Equipment

QTY ITEM

Litter wheel

Artificial high directional

Mechanical winch or capstan

NFPA 2500 (1983) Class Il Victim Extrication Device or equivalent
20’-30’ ropes for Cow Tails

Ladder

Head lamps

Glow sticks

Swivels

Knot Passing pulleys

RF Meter

Dynamic rope- lead climbing (AHJ specific lengths)
Associated lead climbing equipment (e.g., Azzard)

TOWER TYPES AND PURPOSE

Source:
https://natehome.com/safety-education/susan-harwood-grant-courses/rigger-
awareness-training-resources/

1. There are 3 types of towers:
e Self-supporting
e Monopole
e Guyed

2. There are other structures that we work with as well, concealed structures
(mono-pines, mono-palms, church steeples), water tanks, roof tops, and other
structures like H-frame towers.


https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/rigger-awareness-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjNTA1OjdlNGZiYTQ4MmZkY2ZlNzNkZWZjNzIxY2QyZDI5MWE0ZGI1YTQwMjZiYTYxMWFmMmY3NzViMTM4NzI3YzFjZWI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/rigger-awareness-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjNTA1OjdlNGZiYTQ4MmZkY2ZlNzNkZWZjNzIxY2QyZDI5MWE0ZGI1YTQwMjZiYTYxMWFmMmY3NzViMTM4NzI3YzFjZWI6cDpUOk4
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self Supporting - Pipe/Tubular Legs

THE COMMUNICATIONS INFRASTRUCTURE
CONTRALTORS ASSOCIATION

Pipe/tubular legs are a common structure in the U.S. Each leg section is typically 20
feet in length and has a flange welded on each end in a 20-foot section. The flanges are
used to bolt the tower legs together. Between the flanges are gusset plates welded to
the legs allowing for cross bracing to be attached.

These towers typically have hollow legs. At the base of the tower, where it is attached to
the concrete foundation, are weep holes, allowing any water or condensation to exit the
tower legs. Sometimes these weep holes can become clogged, causing water to
become trapped inside the tower leg. This can be a hazard, if the water freezes, it could
expand and cause the tower leg to crack.
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self Supporting - Rod Tower Leys

Rod tower legs are typically solid steel legs constructed in 20-foot sections with flanges
welded on each end, used to bolt tower sections together. Between the flanges are
gusset plates welded to the legs, allowing cross bracing to be attached.
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Self Supporting - Angle Tower Legs

NATE

THE COMMUNICATIONS INFRASTRUCTURE
CONTRALTORS ASSOCIATION

Angle leg towers are very similar to an erector set. All parts of the tower are constructed
from "angle steel."
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CONTRALTORS ASSOCIATION

Monopoles are one of three tower types. Monopoles are an independent structure. The
idea of a monopole tower is that it is more aesthetically pleasing and more often found
in urban areas.

Demand for space has placed more and more cables outside of the structure, creating a
climbing hazard.

The antenna nest (pictured above) may be the only trustworthy anchorage point located
on the tower for resting. Lifelines are one method for providing fall protection on
monopole towers during construction.
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Flanges are welded at the ends of each pole section and used to bolt the tower section
together.
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Flag Pole- Concealed Antennas
s °

THE COMMUNICATIONS INFRASTRUCTURE
CONTRALTORS ASSOCIATION

This communication structure is disguised as a common flagpole. These towers are
typically not climbable. The antennas are typically at the top in a slightly wider section of
the pole.

What is commonly seen in urban areas are flag poles, and that antennas reside at the
top of the pole. Typically, these poles are not climbable.

Common areas where these towers can be found are on high school, college football, or
baseball fields.
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THE COMMUNICATIONS INFRASTRUCTURE
CONTRALTORS ASSOCIATION

Mono-pines are commonly found in urban areas of the U.S.

These towers can be seen in many shapes, sizes, and even specific types of trees
designed to match surrounding trees in the area, such as pine trees, palm trees,
eucalyptus trees, etc.

Typically, these towers cannot be climbed. Arial work platforms or "Man-lifts" are utilized
to access antenna locations on these structures.
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Church Steepie - Concealed
Antennas

THE COMMUNICATIONS INFRASTRUCTURE
CONTRALTORS ASSOCIATION

Church steeples are found across the United States. Due to the location and
accessibility of these structures, they have become a popular location for service
providers to place antennas inside the steeple. The antennas are concealed behind
fiberglass reinforced paneling (FRP). FRP can be formed in any desired shape, blocking
the antenna, and keeping it out of sight to the common public without compromising the
antenna's output.

However, this could cause issues of over-exposing employees to Radio Frequency (RF)
hazards. If the employee does not know the exact location of the antennas, they could
easily stand or work directly in front of the RF hazard.
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Tynical Guyed Tower

Guyed towers are easily identified by the cables attached to the tower, and the cables
serve as support and balance for the tower. If the cables were not there, the tower
would not stand. These towers are some of the tallest towers in the world, some being
over 2,000 + feet. This also allows the tower to move and sway.
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Guyed Tower- Torque Arm Guyed Tower- Torque Arm

Torque arms are attached to the guyed tower to prevent the tower from twisting.
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H-Frame Towers

H-frame towers can be identified by their name. They resemble the letter "H."
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WaterTanks/Towers

Because the structure already stands at a substantial height, water tank structures
make a perfect location for communication antennas. However, accessing the antennas
can be a bit challenging. Employees often access the antennas using ropes or aerial
work platforms (Man Lifts).
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COMPLEX RIGGING

1. In some cases, a gin pole is used for complex lifts associated with
communication structures. Such as, but not limited to the following:
e Erection of tall towers
e Dismantling of tall towers
e Dismantling or installation of broadcast antennas

2. A gin pole is a lifting device that consists of a latticed or tubular boom or mast
that allows headroom above the highest fixed point of a structure used to raise
(or lower) successive sections of structural steel, antennas, or equipment into
position.

3. There are also tilted gin poles. A tilted gin pole is a gin pole with a mast tilt
angle greater than 1.5 degrees (equivalent to a 12.5-inch horizontal offset at
bridle for a 40-foot span between the bridle and basket).

4. In some instances, a tower-mounted crane can be used. The tower-mounted
crane is used for complex rigging activities among communication structures.
Activities involving tower-mounted cranes can be for handling heavy loads, such
as but not limited to the following:

e Broadcast antennas
e Tower sections

5. Helicopters are often utilized to erect and/or dismantle communication structures
and/or associated communication equipment. Helicopter operations are often
utilized when communication structures are in remote areas. Helicopters are also
utilized for the placement of communication equipment (radios, antennas,
batteries, etc.) on top of tall buildings.

6. Many communication structures are located on rooftops, especially in high-
density metropolitan areas. These rooftops can often require complex rigging
situations involving helicopters, gin-poles, or cranes to erect and/or dismantle
various communication systems.
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TRAINING AND EXPERIENCE REQUIREMENTS
e Tower Rescue Technician meeting NFPA 1006/2500 requirements

DEFINITIONS

Survivability profile

Is a systematic approach to evaluating the condition of the victim. This system
should account for the environment and atmosphere surrounding the victim,
mechanism in which the victim came to rest, all surrounding hazards, and the
PPE or lack thereof being used to protect the victim. This process should be
used to determine the likelihood of a successful rescue, the result should then be
applied to the risk analysis to determine the mode of operation.

Competent person

Means one who is capable of identifying existing and predictable hazards in the
surroundings or working conditions which are unsanitary, hazardous, or
dangerous to employees, and who has authorization to take prompt corrective
measures to eliminate them.”

Self-Supporting Tower
A tapered structure broad at the base and more narrow at the top consisting of
cross-members and diagonal bracing and without guyed support, also known as
Lattice Towers.

Monopole Tower

A structure consisting of a single pole or spire self-supported on a permanent
foundation, constructed without guy wires, ground anchors, or other supports.

Guyed Tower

A structure that is supported in whole or in part by guy wires and ground
anchors or other means of support besides the superstructure of the tower itself.

Tower Crane
A boom or jib crane mounted on a tower structure.
Non-Traditional Towers

Examples include structures that may be found in amusement parks, water
tanks, H-frame towers, etc.
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Ground-based rescue

A team-based approach to supporting the climber(s) up a tower for the purpose
of rescue, based on the ground and using a length of rope known to be sufficient
to reach the subject of the rescue.

Multi Pitch Rescue

A climber-based (one or more climbers) approach to climbing a tower for the
purpose of rescue beyond the accessible assistance of the ground-based team’s
length of rope. Multiple lengths of rope (pitches) may be used to reach and lower
the subject of the rescue.

Climber

Rigger

=Y

Rescuer responsible for performing the tower climb and rescue operations on the
tower.

Responsible for ground based rigging operations for the rope system being used.

EXTERNAL LINKS

. https://natehome.com/safety-education/safety-resources/
. https://natehome.com/safety-education/susan-harwood-grant-courses/2019-

advanced-rigging-principles-training-resources/

. https://natehome.com/safety-education/susan-harwood-grant-courses/rigger-

awareness-training-resources/
https://natehome.com/safety-education/safety-resources/tower-climber-
orientation/

. https://natehome.com/safety-education/safety-resources/equipment-basics-

checklist/

. https://natehome.com/safety-education/safety-resources/product/nate-climber-

rescuer-training-standard-crts/

. https://natehome.com/safety-education/safety-resources/5g-small-cell-

deployment-training-resources/

. https://natehome.com/safety-education/safety-resources/product/nate-resource-

reference-for-rf-awareness-2/



https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/safety-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjNjRjOjhjMmFiZjBjYzIzMzdjZWViOWNlOTdkZGNkODk1ZWYzZWYzZWRlYzg5MGEwMTU4NDJjYmI5YjRiODljZTg5YTU6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/2019-advanced-rigging-principles-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjM2RlOjhhYTQyNjRlOTkzZTJlOTk4NTBkM2VjMTE1YmQxMTBmYjYxZDE4YmM3OTAxYjI3ODY5ZTNiYWFmZTk5YWZlZTI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/2019-advanced-rigging-principles-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjM2RlOjhhYTQyNjRlOTkzZTJlOTk4NTBkM2VjMTE1YmQxMTBmYjYxZDE4YmM3OTAxYjI3ODY5ZTNiYWFmZTk5YWZlZTI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/rigger-awareness-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjNTA1OjdlNGZiYTQ4MmZkY2ZlNzNkZWZjNzIxY2QyZDI5MWE0ZGI1YTQwMjZiYTYxMWFmMmY3NzViMTM4NzI3YzFjZWI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/susan-harwood-grant-courses/rigger-awareness-training-resources/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpjNTA1OjdlNGZiYTQ4MmZkY2ZlNzNkZWZjNzIxY2QyZDI5MWE0ZGI1YTQwMjZiYTYxMWFmMmY3NzViMTM4NzI3YzFjZWI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/safety-resources/tower-climber-orientation/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6Nzo0OWMxOmU5ZTcwZjNjNTI3ZDk2YzI2NzEwNTNlN2Y3ODFmNWQ3OWI2ZjBlYmMxOGNhOGZiNDlkZmQ5MTExZDI2YjhiODg6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/safety-resources/tower-climber-orientation/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6Nzo0OWMxOmU5ZTcwZjNjNTI3ZDk2YzI2NzEwNTNlN2Y3ODFmNWQ3OWI2ZjBlYmMxOGNhOGZiNDlkZmQ5MTExZDI2YjhiODg6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/safety-resources/equipment-basics-checklist/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpiODYxOjdkOGU0ZGU3OWI4M2ZkZDIwNzc4NDIyZTczMGViNjdiZTlkYTllNzNkYTEyOWVhM2EyMThjMzg0ZGI2OTFiZGI6cDpUOk4
https://protect.checkpoint.com/v2/r01/___https:/natehome.com/safety-education/safety-resources/equipment-basics-checklist/___.YzJ1OmNvdmF2YW5hbjpjOm86M2YzY2Y0NDIyMTg1MDY0YmNmMmQ4ZTQzMDU3ZGUyNDQ6NzpiODYxOjdkOGU0ZGU3OWI4M2ZkZDIwNzc4NDIyZTczMGViNjdiZTlkYTllNzNkYTEyOWVhM2EyMThjMzg0ZGI2OTFiZGI6cDpUOk4
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