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The RESET Curriculum Committee prepared this edition of the RESET Level | Rope
Rescue Course during the 2009 review and revision process. The original curriculum was
developed between June 2007 and October 2008. Portions of this material are the product
of previous work done by technical rescue specialists in the years leading up to the
organization of this document. The remainder of the material was the work of the
committee members with input from various sources including members of the technical
rescugeam and outside technical specialists.

Purpose

This curriculum is not meant to cover all methods acceptable for technical rescue
operations. The purpose is to standardize those methods taught during this technical
rescue course. All the learning maeérin this document is intended to cover the
Knowledge, Skills, and Abilities (KSA) for the Level | rope rescue student. This course
will provide students an introduction to the technical skills used in rope rescue.

Scope

The organization of the knowlgd, skills and abilities (KSAQs) within this curriculum is
designed to follow the Job Performance Requirements (JPR) outlined by the National
Fire Protection Association (NFPA) 10865tandard for Technical Rescuer Professional
Qualifications 2008 editiorStandardized organization following NFPA 1006 is intended

to allow the rescuers training to be consistent with other emergency response
organizations. Each JPR will be accomplished by using techniques specified in this
curriculum, and adopted by RESETthe authority having jurisdiction addition to the

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

Austin Fire Department Oak Hill Fire Department

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

WestlakeFire Department Austin/Travis County EMS



Instructor Obligation

It is the responsibilit of all instructors delivering any part of this curriculum to cover all

of the learning material covered in the lesson plans. No instructor has the authority to
delete, omit, or otherwise leave out any content within the curriculum. Anyone assigned
the tak of covering any part of this curriculum should build his/her class in such a
manner that optimizes instructor style while at the same time maximizing the learning for

the students.

Rope Curriculum Committee Members

Chris Jenkins Matt McElearney
Wayne Morris DJ Walker
Adam Lear Ken Larson

Michael Del Castillo
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R.E.S.E.T.

Level | Rope Rescue Course
(Rope Technician)

Class Title:
SRT (Single Rope Techniques)

NFPA 1006RESET JPROs:
6.1.5D6.1.6

Time:
8 hours

Scheduling Suggestions:

SRT skills will tale place the first day of level 1. Theh8ur block will take ce in a
controlled environment on pmgged ropes that allow the student to be lowered if
necessary. For example rope run through a high point down to a munter hitch.

Materials/Equipment needed:
8 ropes at least 100ft , 8 20ft webbings, 8 XL carabineeis 8 large carabineers

Instructor requirements:
4 instructors

Objectives:

At the end of the training the rescuer should be able to:
Define what SRT is

Understand and perform safety checks on multiple different rescuers
Choose proper equipment anesdend a fixed rope
Techniques for self rescue from a jammed decender
Identify a frog system

Troubleshoot problems in his or her frog system
Ascend a fixed rope at least 30 meters

Change over from climbing to rappelling

Change over from rappelling to clioimg

!
!
!
!
!
!
!
!
!
I Understand the dangers of Harness Hang Syndrome

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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SRT (Single Rope Techniques)

Single Rope Techniques (SRT) are fairly new to the Fire Service side of rescue. SRT
however is not new to the rescue world. Cave and Cliff teams all over the Unitesl Stat
have been using SRT for 30 plus years. SRT means a single person can move up and
down a fixed rope with nothing but the gear attached to their harness. This rescuer has
the ability to rappel down to whatever area they are trying to access, andirttieiout

under their own power. These techniques also give us many more options when tending
litters and providing help on the edge.

Note: Due to the nature of SRT it is important that we utilize the

ON ROPE and OFF ROPE commands to insure everyone raund the

rope in use, understands your rope is in use. These commands coupled
with our standard operating procedure, which says no rope will be
untied from its anchor until pulled up and over the edge, will assist in
keeping our work areas safe.

Descendng / Rappelling

A rescuer must choose the proper decent device to make the rappel. The mini rack will
be primarily used for the purposes of this class. Although there are several devices
available for use. Keep in mind rigging high will assist you ekimg a smooth edge
transition.

I Command®On rope, Off Rope loud and clear

I Mini rack must be properly reaved before the rappel

I The student must be safety checked by another student or an instructor prior to
approaching the edge

I The student should plumbdre decent device to the edge and lock it off

I He or she should then crawl out over the edge and weight their device, then
unlock and begin rappelling

I While rappelling the student will maintain a slow smooth rappel to ensure their
safety, this will also esure no undue stress on the equipment

Self Rescue
When rappelling it is possible to get stuck on rope, this is may be caused by a jammed
decender. A good rescuer should know how troubleshoot this problem.

I Attach a prussic to the rope above the decende the free end of the rope to
create a loop to step up in so the you may weight the prussic and free the jammed
decender

I Attach a mechanical ascender to the rope above the decender use the free end of
the rope to create a loop to step up in so the may weight the mechanical
ascender and free the jammed decender

I Attach your climbing system to the rope and climb up until you are able to free
the jammed ascender

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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Other Devices

For the purposes of this class we will be using the -naick as our primary etent

device, however there are several other devices on the market IE: figure 8, petzel id, gri
gri, long frame 6 bar rack, bobbin, etc. These devices are absolutely safe in the hands of a
trained user. They all have their own pros and cons. It is tamgdhough to understand

how the manufacturer intended that device to be used. We will teach you to operated the
mini-rack effectively while performing SRT skills. Most of the skills we will teach can

be used with other devices, but it is paramountybatfully understand how your device
works and its application in the ever evolving environment that is rope rescue.

Harnesses

Only commercially sewn, labeled harnesses are acceptable for a rescuer. Homemade
harnesses or tied harness are emergency Isasi@nd should only be used as such.
Many harnesses tested to NFPA standards are large, bulky, and made to fit a large range
of body sizes with one harness. These attributes make it difficult for rescuers to size and
fit a harness for their personal usdintbing systems used with these harnesses are
usually inefficient due to the design. There are many harnesses on the market designed
specifically for the climbing systems we teach and will greatly increase the efficiency of
the rescuer. Greater efficieneguals safer systems. These harnesses are also tested to
safety standard, usually those developed by Union Internationale Des Associations
DOAlpinisme (UIAA).

In the 19600s the US Air Force did a round of testing to determine the effects of
parachute haesses on the human body. The end product essentially stated that forces
over 12kN are dangerous and will possibly cause damage to the human body. This 12 kN
force is used in the design of equipment including: carabiners, dynamic ropes, harnesses,
etc. TheNFPA 1983 test standard for harnessed is a 22kN slow pull plus a dynamic drop
test of fall factor 1 of one meter with a 300 Ib test dummy on a cable. The UIAA test
standard for harnesses is a 15kN static load for five minutes or more. Both standards
requre that the harness be capable of sustaining a force above that which the Air Force
determined to be dangerous to the human body.

It is the opinion of RESET that harnesses meeting either standard are acceptable for
rescue use. Additionally the use of iesses tested to UIAA standards are often more
suited for SRT by allowing the equipment to be better fitted to the user.

Frog System
The Frog system is made up of 8 key components:
I Seat harness (cave or wilderness harness recommended)
I Chest harness (mageurself with webbing or preewn)
I Chest croll
| Upper ascender (handle ascender, Basic, etcE.)
I Foot loop strap attached to the bottom of the top ascender
I Safety strap attached from the harness to the bottom of the top ascender
I CowOs tail preab or made fsm dynamic rope

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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I QAS (quick attach system) ie prussic or other device

I Mini Rack
These components put together in the correct order create a frog system.
The QAS listed above refers to a device that the rescuer may attach to the rope quickly in
the event of problem or need to self rescue. It will also be used for passing knots while
climbing rope. There are several devices that can be used as a QAS for example: another
handle ascender, prussic, basic, etc. The QAS gives us options as a SRT rescuer and is
very helpful when you find yourself in an unexpected situation on rope

Change Over

Change over is one of the most important skills in the SRT skill group. A rescuer will
perform a change over when he or she needs to go from climbing, to rappelliog ar vi
versa. If the frog system is not properly adjusted to the rescuer or the rescuer is not
proficient in changing over the rescuer may get stuck on rope. Changing over can be
done in a step by step process that with regular practice can be donatsfficiehese
techniques will also allow the rescuer to maintain two points of attachment to rope while
climbing and changing over. This process is as follows.

Change Over to Climb from Rappel
I Stop your rappel and lock off your decent device
I Attach your t@ ascender above your decent device
I Then step up into your foot loop while simultaneously attaching your chest croll
above your locked off decent device but below your top ascender
I Once you have verified that your weight is transferred to the ascenditggnsys
you may unlock and remove your decent device from the rope and begin climbing

Change Over From Climb to Rappel

Stop climbing

! Without removing your top ascender thumb it down the rope until it is approx 3in.
above your chest croll

I Then attach your deat device to the rope as close as possible to the bottom of
the chest croll and lock it off

I In one motion step up into your foot loop and remove your chest croll from the
rope allowing your weight to load your decent device

I Then once again thumb your t@gcender down the rope until it is approx 3in
above your decent device

I You will then unlock your decent device and verify it is properly rigged before
removing your top handle ascender

I Remove your top ascender and rappel

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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Down Climb
When climbing ropeyou will sometimes need to stop and climb back down a few feet.
Rather than doing a changeover, the rescuer can just down climb. Down climbing is
fairly simple, but you can inadvertently put yourself in danger if not done correctly.
Follow the steps bew to down climb:
I Stop climbing, Move your handle ascender down approx 4 in above your chest
croll
I Step up into your foot loop, simultaneously releasing the cam inside the chest
croll from the rope
I You can do this by pushing the cam down from the top sidhe chest croll
I While the cam is released the slide your weight down the rope allowing the chest
croll to travel with you
I Next bump your handle ascender down and repeat the process
It is important that you only push the cam down from the top, if yourelease the
croll or handle ascender completely you could be putting yourself in danger,
because you will only have one point of attachment which exposes you to more risk
while on rope.

Safety Check / Buddy Check

A proper safety check must be performedamy person who is getting on rope. The
rescuer must have full PPE before they get on rope full PPE consists of the following:

I Helmet
Gloves
Complete ascending system
Lights when necessary
Eye protection when necessary
When checking your buddy you mustt understand the equipment her or she is using,
if you do not know how the equipment works, you are not qualified to safety check that
person. You should make sure all buckles are secure and or doubled back if necessary.
All carabineers and screw ligkare tightened down. The rescuers harness should be tight
and fit snugly to their body.

Harness Hang Syndrome
Harness Hang is very real and life threatening condition. Harness hang can occur when a
victim or rescuer stays motionless while in a harrfessan undetermined amount of
time. The medical issue is similar to that of a crush injury. The leg loops create
tourniquets on the personOs legs restricting blood flow. You may see venous blood
pooling in the extremities. The pt may also show sidrsemg shock such as low blood
pressure and elevated heart rate. This poor perfusion allows toxins to build up in the
lower extremities. When this person is taken off rope the sudden blood flow causes these
toxins to be pushed through the bodyOs chanylasystem unchecked in higher
concentrations than the body is used to. This in turn can cause cardiac arrest.

I Have ALS personal on scene with the proper treatmemwaighting the ptOs

harness
I Have pt transportation to definitive care set up and waiting

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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Rescuer Personal Protective Equipment

Personal Protective Equipment (PPE) for various activates aid in protecting a person from
hazards associated with that activity. PPE as it pertains to firefighting, EMS work, are
often written in standard operatingopedures and in state and national standards. Below
is a list of PPE for a technical rescuer. This list does not include all of the equipment that
would be carried by a rescuer but at a minimum he or she should be equipped with:

Safety Equip

1. Helmet (Mus have interior suspension system designed for impact)
2. Gloves

3. Boots with optimal ankle support

4. Helmet light

Frog System

1 Seat Harness (Must be third party labeled)

1 Mini Rack

1 Chest Croll

1 Ascender (Handel Ascender, Basic, Etc. )

6 Screw Links

1 Ches harness designed for frog climbing (Tied or-Ped )

1 Set of Cows Tails (Tied or Rfab ) with either locking or nelocking
carabiners on the end

8. 1 Foot Loop (Tied or PrEab )

9. 1 Safety Strap (Tied or RPfeab ) from harness to upper ascender
10.1 Prusst for QAS

N WNE

Additional equipment that may be helpful for the rescuer that may or may not be issued
by the rescue team include:
o First aid kit
Several carabiners
Piece of webbing
Food
Water
Fire starting material
Provisions for inclement weather (rain, cdieéat)
Sun screen
Navigational products (maps, compasses, GPS)
Communication medium (radios, phones, signal mirrors)

O O0OO0OO0OO0OO0OO0OO0OOo

SRT- Knot Passing (03/09/2009) C. Jenkins
Revised (07/16/2009) C. Jenkins
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Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Patient Packaging

NFPA 1006/AFD JPROs:
NFPA-5.3.1,5.3.2,5.3.3
RESET 1.16

Time:
1 Hour

Scheduling Suggestions:
Before Field Work

Materials/Equipment needed:

Ferno 3 - Blankets
Stokes 02 bottle (empty)
Sked Bandaging and splinting
Big Wheel equipment
Oregon spine splint (OSS) Safety glasses
Life Safety Products (LSP) Halfack BP cuff, Stethoscope
6 D200 Webbing Traction splint
3 b15ft webbing 3- backmards
Med Bag : 1 BC-collar
3D8X10 Tarps

Instructor requirements:
1:10 Instructor to Student Ratio

Objectives:
At the end of the lesson the rescuer should be able to:
I Define patient packaging
Identify medical considerations when packaging a patient for transport
Identify 5 patient packaging devices used in our system
Demonstrate injured patient packaging in a Ferno
Demonstrate injured patient packaging in a Stokes

Demonstrate injured patient packaging in a Sked

Demonstrate #rigging of vertical and horizontal litter bridals for the SKED

Demonstrate injured patient packaging in an LSP
Identify what device may be most appropriate for a pelvis injury

!

!

!

!

I Demonstrate injured patient packaging in an OSS

!

!

!

!

I ldentify special considerations in patient packaging (heat, cold, wet)

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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Patient Packaging

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

Medical Considerations

Technical rescues are OMedical operations with technical interventionO. We are often
responding to assist someone because they are having some sort of medical issue. It is the
goal of the rescue personnel to attempt to provide the same level of care for people in
special rescue situations as those found on the street corner. Remote environments often
prevent this from occurring. It is up to the rescuers responding to provide the best
medical care possible with the given conditions. Often this involves Owilderness
medicineO or Oextended medical careO approaches; improvised medical techniques with
the tools available. Rescuers should evaluate their area of response and determine the
types of medical equipment they will need. If there are multiple patients, triaging those
patients and providing care to the ones that need it 1Bwste patient care is critically
important and difficult in technical rescue, practice is essential. We wilberform full

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

Patient monitoring

I Level of consciousness

I ABCs

I Vitals (Pulse, Respiration, Blood Reeire, Temperatuiaxial , rectal)

Access

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

' Adjustment of dressings

I Adjustment of splints

I Adjustment of padding

I Removal/replacement of wet/soiled materials

Considerations of prolonged immobilization

I Painat pressure points

' Need to move

I Restriction of breathing

I Urination & bowel movements (catheters)

Other medical considerations

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

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

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

I Prevent hypothermia
I Prevent hypeghermia
I Package patient to keep them warm and dry (Wrap in blanket and then in a

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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tarp, ensuring that airway and vitals can still be assessed)
I Use heat and cold packs when necessary
I Protect patient from exposure to the sun
I Use blood pressure cuff to maain flow of IVs
I Secure O2 cylinder (many times between the legs of the patient)
I Use saran wrap for waterproof wound dressing
Padding void spaces
I Reduces pressure on skin surface that contact litter/lashing
I Head
I Shoulders
I Buttocks
I Groin (harness)
I Fills voids at natural curves of body
I Neck
I Lower back
I Behind knees (prevents hyperextension)
Face Protection
I Face shield
I Safety glasses
I Goggles
Helmet
I Offers minimal additional protection when patient is in litter
I May be source of discomfort
I May flex neck (compromesairway and/or &pine alignment)
Transferrlng Patient to EMS
! Keep pertinent patient information and a log of vitals with the patient for
extended evacuations. A strip of tape on the basket, leg, chest, etcE may assist
with this
I One person assigned to niton the patient and to provide a patient report to EMS
or ED

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

Ferno
I Plastic shelivith a steel bar around the outside for support
I Can be slid easily over terrain
I Can be used for vertical or horizontal litter orientation
I Can be used with the big wheel (Is not the preferred choice but can be used)
Stokes
All steel with chicken wire ashwood bottom
Is the best choice for use with the big wheel
Provides better back protection for the patient

|
!
|
I Can be used in vertical or horizontal litter orientation

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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I Is best used in conjunction with the Oregon Spine Splint (OSS)
I May be medically indidad for patients with pelvis injuries, tighten down to use
as a compression splint
I Can be squeezed through tight spaces
I Is great for cave rescue and confined space
I Can be used for vertical and horizontal litter orientation
Oregon Spine Splint (OSS)
I Is usedfor spinal immobilization (stabilization)
I Very similar to the Kendricks Extrication Device (KED)
I When used with a hasty harness a patient can be hauled or lowered
I Is made to be used with the Sked
Life Safety Products (LSP) Halfback
I Used for spinal immobzation (stabilization)
I Can also be used without aluminum spine board
I Is made with built in attachment points for loading

Securing the Patient
Stations should be setup to allow all students to package patients in each device until it
appears they can opetently do so.

Ferno and Stokes
If spinal immobilization is indicated secure the patient in the spinal immobilization
(stabilization) device, then place them in the litter.
I Use two 200 (min. length) webbings
I Tie an overhand loop in the end just lasg®ugh to go over patients foot (try to
leave footwear on)

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

I Do the same on the other side

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

I Finish the lashing over the torso forming a OVO OR if required to hold the chest in
place, the lashing may lli@ished strait across. Care must be taken not to
compromise the airway.

I Secure the lashing with a truckers hitch on both pieces webbing independently.
Tie off the truckers hitch with a half hitch, safety it with an overhand knot. (The
same as the munteit¢h)

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

I Use a 150 (min. length) of webbing

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

I Girth hitch the middle of the webbing on the frdratiachment on the harness

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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Extend the two ends on the webbings upward toward the patients head and trucker
hitch the two ends to support the patients weight solely in the upper OVO, secure
the truckers hitch with a half hitch on a bight and an overhaat kn

Only use the upper “V” if there are lower extremity injuries. Suspending a patient in the

upper

“V” in a harness can induce the onset of Harness Hang Syndrome. During this

course no one should be suspended in the upper “V".

Litter Bridals will be covegd in the Hauls and Lowers Class

0SS

Sked

Secure the OSS on the patient per the manufactures recommendations

Secure the chest straps first (straps are color coded)

Secure the abdominal straps

Secure the ishial (leg) straps

Secure the head

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

A patient with a Pelvic injury may require being packaged in a Sked. The Sked can be
used to splint the pelvis. If a Ferno is the prefexgtrication device it may be preferable
to splint the patient with a Sked and package in a Ferno.

It is preferred to have the patient in an OSS (with shoulder board) or on a
backboard

Attempt to leave patients footwear on to protect the patients feet

Place the patient on the Sked with shoulders about even with grommets through
the middle of the Sked

Cinch straps straight across the device (do not make OXOsO as they are not
recommended by the Mfg.), keeping in mind airway conc@mshand knots on

the straps are NOT recommended)

Bring the foot flap up and run straps through associated grommet and cinch down
(overhand knots on the straps are NOT recommended)

Vertical Bridal

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

Run the rope through the grommets-siglein until the last two grommets and

run them insideout

Tie a square knot

Safety the square knot at end of the Sked or extend the tails up toward the patients
knees and pass the ends through ttieré handles and tie another square knot
with overhand safeties

Horizontal Bridals

Useing the yellow straps provided pass them trough the slots cut in the plastic that
are angled

LSP (Half Back)

Place around the patient and connect buckles to ttsgiecdve connectors

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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I If being used for vertical lift, attach the spreader bar or use webbing to improvise
a harness to attach to the front vertical attachment points. Webbing should not
allow a cinching action across the patientOs chest.

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

Patient Packaging 7/15/2007 (DJ) 6/8/09 (WM)
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REGIONAL STRIKE TEAMS EQUIFMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
System Safety Factors

NFPA 1006RESET JPROs:
RESET 1.13

Time:
1 Hour

Scheduling Suggestions:
Early in the course

Materials/Equipment needed:
NA

Instructor requirements:
1:30 Instructoto Student Ratio

Objectives:
At the end of this lesson the rescuer should be able to:
I Explain what a Safety Factor is
I Define Minimum Breaking Strength (MBS)
I Identify factors that can affect Minimum Breaking Strengths (MBSOs) of different
components
I Identify and explain force multipliers
I Identify and explain two types of safety factors
I Identify the target Static System Safety Factor (SSSF)

System Safety Factors 7/12/2008 (DJ)



20of4

System Safety Factors

Safety factors are often misunderstood in the technical rescue communiy afde

many misconceptions about safety factors. This lesson will attempt to clarify the safety
factor concept and how they apply to RESET.

A OSafety FactorQ is basically a ratio of a minimum breaking strength to a load or force.
The term force is morep@ropriate to use as forces at points in rescue systems can often
be greater than the load.

Minimum Breaking Strength (MBS)
Now we must define MBS and determine how that MBS was determined and if and how
that figure applies to a given situation. Oftem ngging methods will affect the MBS.

MBS is simply defined as the component strength. That strength is determined using very
specific testing methods. Sometimes the test method is made up by the manufacture of a
device to test the device in its mannguse. Other times, the test method is dictated by
standards (i.e. NFPA, ASTM, UIAA, etc). In either case, if done properly, the test should
be consistent and reproducible. Most often this is done in a scientific lab type setting.

What is important foend users is how our rigging methods may produce different
breaking strength compared to those published by manufacturers. For example, a
carabiner is tested with one inch pins on both ends of the carabiner. The pins are pulled
apart to load the carabinalong its long axis and are pulled at a very specific rate. This is
not how carabiners are used in the field. So we as rescuers need to know how our use of
that carabiner will change the published breaking strength (i.e. 3 waysloadgth

reduction of 8%, side loadingstrength reduction of 70%).

Other examples of affected MBS

Factors affecting Carabiners:

Age

Material

Loading axis (short axis around 70% strength reduction)

Threeway loading (around 30% strength reduction)

Environmental exposure

Doubleloop knot (around 20% strength reduction depending on type of carabiner)

Factors affecting Rope:
I Age
I Condition
I Diameter
I Knots (around 30% strength reduction)
|
|
|

Manufacturer
Sharp bend in the rope (over edges)
Water (around 15% strength reduction)
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It is paramount that rescuers know their equipment. Know the type, brand, manufacturer,
MBS, and factors affecting MBS of all the equipment in your cache.

Rigging
Technicians must understand the effects of rigging and how it can affect the safety of
thar systems. Forces produced by the load can vary greatly depending on how things are
rigged. An example of that is force multiplication. There are two common types of force
multiplication:

1. Those found in highlines and Oflat angledO anchors

2. Those found irmechanical advantage and deviations (redirects)

Both of these must be understood to allow accurate calculation of safety ratios. Once we
can identify force multipliers, we can identify the force applied to different components.

Static System Safety Faor
Historically the ternBafety Factohas been used. In reality, this OSafety FactorO is a
ratio. So we will continue to call them Safety Factors with the understanding it is really a
ratio. There are two types of safety factors/ratios:

1. Componento-Force Ratio

2. Static System Safety Factor (SSSF)

Componento-Force Ratio

A given piece of equipment does not, by itself, have a safety factor. It must first have a
load or force applied to it. As stated above rescuers should be extremely familiar with the
MBS of their equipment. Once the MBS and the load /force are identified the rescuer can
calculate th&Component to Force Ratio

MBS:Force/Load

Various examples of ComponetotForce Ratios should be discussed.

Static System Safety Factor

As with a single omponent, a system does not have a given safety factor. The rescuer
must asses the system and determine the Static System Safety Factor (SSSF). This is
done by identifying the componeith the lowest Componettb-Force Ratio (the

weakest link). Once theeakest link is identified this becomes the SSSF.

WL -MBS:Force/Load

Several examples of systems should be provided and the SSSF of those systems
determined.

What is an acceptable SSSF? This is dependant on a variety of factors. (i.e. Is the load
goingto stay fatic?Is there a pssibility of an impact force? Was the original SSSF
correct?ls there a sidéoaded carabiner? gteVe use the terrBtaticSystem Safety

Factor because we are calculating this ratio with the systeim naition Any increase

in force from acceleration, impact forces, or other noise isyseem would be
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accounted for yp keeping our ratio large enough. So again the question is: what is an
acceptable safety ratio?

Typically, we try to target a 7:1 SSSFIt may not always bebtainable but this is a

good ratio to shoot for. If we daot meet a 7:1we must decidé it is enough for the

task. The reality ighat anything above a 1:3hould hold. But1:1 does not take into
account other OnoiseO in the systeatwe did not acount for (wet rope, extra friction,
increased loadjynamic eventetg, so we choose to use a larger ratio to account for the
unknowns Use equipment appropriately and use rigging methods that keep forces to a
minimum, orrig to account for those high&rces We want rescuers to rigtelligently

and with insight.

Human Factor

What is the safety factor on your judgment? We can build the strongest systems possible
and issue the best equipment available but it is still up to us to use them correctly. We
have to pay attention to our systems. Watch for load shifts, tie knots propeyly, s
attentive while belaying, etc. Any piece of equipmentstandardized practice can be
unsafe if you make it unsafe. Know you equipment and how to use it.

Is Safer Actually Safer?

At times whenattemping to make a system hypsafe it is possible to make a system

that is impractical or inefficient to the point of being dangerous. It is in theenaf
firefighters to add moreMore of everything is better, right? Natgessarily. Two belays
should be better than one, right? NO!! If everyone on the scene cannot walk up to you
rigging and identify they system and its purpose if you cannot explain it without
hesitation, maybe it is too complicated. Sometimes compieterms are needed but try

not to overengineer. A simple axiom to remember is: When redundancy begins to affect
efficiency safety is compromised. Rescuers should build systems that provide reasonable
safety margins while maintaining efficient and effectigscue systems.
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REGIONAL STRIKE TEAMS EQUIPPING AND TRAINING

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Belay Systems

NFPA 1006AFD JPROs:
RESET 1.10

Time:
1 Hour

Scheduling Suggestions:
Before any technical work is done

Materials/Equipment needed:
4 Groups:

4 B100ft+ ropes

10D 15ft+ webbng

4 B Single Prusik Minding Pulleys

4P XL Carabineers

10 Carabineers

1of5

4 BJigger- 2 Micro Prusik Minding Double Pulleys, 350 of 9mm rope, 6mm prusik loop for progress

capture
4 PTandem Prusik B
4 PRadium Load Releases (LRH) 330 of 8mm accessory cathidreers

Instructor requirements:
10:1 Student to Instructor Ratio

Objectives:
At the end of the Training the rescuer should be able to:
I Definebelay systems
I Describe four common types of belay systems
I Identify two types of top belays
I Describesevencharacteristics of eandem triple wrapped
I Demonstrate tying a Radium Release Hitch
I Identify eightconsiderations of top belays
|
|

Recite the belay commands

Belay Systems

prusiielay

Build and operata Tandem Triple Wrapped Prusik Belay

7/4/2007 (DJ) 8/09 (Adam)
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Belay systems

Belay Systems are fieed as systems employed to safeguard the load in the event that
the main means of supporting it is rendered ineffective. Some examples of that would be:
damaging equipment, human error, etcE. It is common to attempt to have two ropes
attached to a load lven being supported by rope based systems. Sometimes this is by
means of a OTwo Tensioned Rope SystemO (two mainline systems attached to the load)
other times this is done by means of a single tensioned-lmaimand an uttensioned

belay line. There are amy methods for belaying a load and belays may not be required
100% of the time, though it is common to belay most loads. It is paramount, if a belay
system is utilized, that it be able to safeguard the hazard in which it was designed to
belay. Often thismeans that the system be required to arrest an impact force from a
falling load. Here are some types of belay systems:

SelfBelay
This is when methods are utilized to safeguard yourself. Some examples of this would be:
I Attaching to a local anchor
I Tendinga friction hitch (attached to the same rope that is supporting you or to a
separate rope) during a rappel, raise, or lower

Lead Belay

This system is typically used in Obottom upO rescues (towers, taller rock walls with no top
access, etcE) The climber alibs up and periodically places intermediate anchor points
and attaches a rope to them. With this type of belay high Fall Factors may be produced
and in turn high impact forces can be present. This is why dynamic rope is often the best
choice for lead belagystems.

Bottom Belay
This is when someone is at the bottom of a fixed rope rappel or traveling break lower.
Their job has two parts:
1. Pull down on the rope, to act as the break hand for the descender
2. Pull the end of the rope away from plumb so as toarthk distance from the
load to the OBottom BelayerO further than the distance from the load to the
ground, making it next to impossible for the load to reach the ground.

Top Belay

This is the most typical type of belay employed in rescue. This is atisbet by
attaching a redundant densioned rope to the load that is run through a belay device.
This rope is generally left unloaded during an operation and only utilized in the event that
the main load supporting system is rendered ineffective. Often wis belay is actuated

the load produces an impact force on that rope and belay system. Great effort should be
made to ensure that the belay method chosen is capable of arresting that impact force.
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Two Common Top Belay Methods

Munter Hitch Belay

(Review this belay from the General Rescuer Cour3e

This belay utilizes the friction from the Munter hitch (often called the Italian hitch) to
arrest the impact force produced by the load. Munter hitches are typically used for lighter
loads (<300 Ib) but ifended correctly, and a moderate amount of edge friction is present
to absorb some of the impact force, it is possible to belay heaver loads (<600 Ib). This
belay does require the belayer to maintain control of the brake rope in order for this belay
to beeffective. Some characteristics of this belay are:

Fast set up

Minimal equipment

Effective

Requires rescuer interaction

A Munter hitch is best used in conjunction with an XL Carabiner

To go hands free tie off with a half hitch followed by an overhand

Parts of a Top Belay
I Anchor
I Rope
I Belay device
I Belayer
I Load
Tandem Triple Wrapped Prusik Bel&yTPB)
(Cover this belay indepth)
This belay utilizes two prusik hitches sized, matched, and tended appropriately to catch
the impact force. This belay is aitky belay system that requires constant maintenance.
The TTPB, if tended appropriately, is capable of arresting the impact forces produced by
heavier loads (600 Ib, possibly more). Some characteristics of this belay are:
I Can be hands free for short dimat
I Requires more practice operating to become proficient
I Requires that the prusiks be sized and dressed appropriately to maximize
effectiveness
I Requires rescuer interaction
I Can use PMP during a raising operation to keep line slightly tensioned
I Operaion during lowering evolution: strip rope through prusiks in short bights,
never allowing more than one foot of slack to develop. Keep prusiks at 90 dg¢gree
angle to belay lineOs direction of travel. Keep system components between prusiks
and anchor snug ¢Ot allow them to sag). BELAYING DURING A
LOWERING OPERATION IS A DIFFICULT JOB, AND MUST BE TAKEN
ABSOLUTELY SERIOUSLY.
I In the event of an actuation, the prusiks are Olocked upO. There should be a plan to
overcome this. Typically a Load Releasing HitdobRH) or jigger is used in
conjunction with the TTPB.
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Load-releasing hitch

(Each student should be competent at tying the RRH

The loadreleasing hitch (LRH) can be a valuable rigging tool. The LRH is used to
release tension in a system. Some situatiohsreva LRH can be incorporated are:
tandem prusik belay, behind a progress capture device, knot passing, high points etcE As
a rule of thumb any time a prusik has the potential to be loaded it may be a g@ad id
have an LRH behind it.

There are manyariations of load releasing hitches, bl most common type usésd

the Radium Release Hitch (RRH). The RRH is normally constructed from 10 meters (33
feet) of 8mm accessory cord. The RRH is basically a 3:1 system withnger hitch
incorporated. Remebper that with the RRH being a 3:1 for every foot that is Hoad
released it will utilize 3 feet of the excess cord. This is why it is important to be sure that
the length of cord used is adequatdijch is why 10 meters is suggested. Itnkerently
complicated to assemble and much practice may be required to become proficient.

Jigger

The jigger can be used in a multitude of locations, however in this application it is used in
place of the RRH. It is not incorporated into the system like the RRH but dbebiailt

and readily available. If needed it can be quickly attached and used for all the functions
of a RRH plus it has the ability to make short hauls.

Load Transfer After an Inadvertent Lock Up or a Belay Actuation

In the event that the prusik in &PB become loaded they must be released before the
rescue can continue. When using a RRH; you tension and SET the mainline, unlock the
RRH, then you perform a slow lower with the RRH until the weight of the load is fully

on the mainline. You can then redeathe tandem prusik and reset the RRH.

To use the jigger for the same function you will connect it to an anchor and attach it in
front of the loaded prusiks with a rope grab. Haul on the jigger until the prusiks are no
longer tensioned. Ensure the maiglis functional and use the jigger to release the load
onto the mainline.

Top Belay considerations

I Be aware where your body is in relation to the belay system. If the rope gets
loaded where is it going to go?

I If a directional is needed, avoid using pyk. Instead run the rope through a
carabiner to provide friction.

I Avoid running belays through highointOs

I Rig the belay where it can be easily operated

I To keep redundancy, rig belays on separate anchor points. If an anchor point is
exceptionally bombpof the same poinmay be used. However students should
rig separate anchor systems for the main system and the belay system.

I Try and rig belays somewhere around 10 ft from the edge and as inline with the
mairtline as possible. This will ensure adequatagwnication, room for crand
off-loading, and prevent any drastic load shift in the event of an actuation

I Pad the edge if indicated
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I If attaching belays to a person in a harness the Belay should be attached to the
front attachment point. No belay should b#ached to the dorsal or back
attachment on a harness. (The only exception would be for an emergency retrieval
system in Confined Space work)

Commands

As with any operationstandardized commands can increase efficBefore
operating any system a O&dallO should be conducted. The ORole Call® Command
applies to any operation (i.e. Lower, Raise, Belay e&cSystem Safety Check should be
done either just prior to the role call or finished before the role call is complete.

Before any system is usdbe person in charge should start the operation by
loudly sayingOROLE CALLQ, followed by a ready check (role call) of each position
(i.e. brakeman, belayman, edge tenders, haul team, tag lines, etc.).

Once the role call is complete, the comm@mbsitbn the LoadOshould be used
to direct the team members to move the load in a position to be hauled or lowered.

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

Example: . )
Squad LeaderOROLE CALO (everyone should stop talking and listen to the leader)

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

Squad LeaderORed Line Ready?OE (Leader should check the readiness of all positions)
Red Line Operater ORed Line ReadydEIl positions should respond with their
readiness)

Squad LeaderOPosition the LoadO (The load should move into position)
Squad LeaderOLoad the SystemO (The load should be suspended by the ropes)
Squad LeaderOSlow HaulO, OSlow LowerO,(Blicectthe operation)

Other Standardized Commands
I On Belay This is a question to the belayanto ensure he/she is ready to belay
I Belay On- Is the answer from the belayan confirming he/she is prepared to
belay.
I Off Belay- Term used to let the belaganknow the belay is no longer needed
I Belay Off Used to confirm the belay is no longer in operation
I Stop Used by anyone in the operation to suspend action
I Slack A request for slack
I Tension A request for tension
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REGIONAL STRIKE TEAMS EQUIPPING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Belay a Falling Load

NFPA 1006AFD JPROs:
RESET 1.11, 1.12

Time:
1 Hour

Scheduling Suggestions:
After the students have had the opportunity to operate belay systems in the field

Materials/Equipment needed:

3 B20ft webbing 8 blarge carabineers

4 half inch ropes at least 1000 long 2D Quick release (can use 550 cord tied
2- double pulleys between the haul aritle rope connected

1 PRope grab to load, then cut to release the
1 b Set of tandem prusik load)

1 Bbradium load release Minimum 440Ibs of weight/ 600

1BSingle pulley preferred

Rope and equipment to set up belay systems that is either out of service or will be taken
out of service aftethis lesson

Instructor requirements:
1:10 Instructor to Student Ratio

Objectives:
At the end of the lesson the rescuer should be able to:
I Identify the purpose of a belay
I Describe Fall Factors
I Describe 0 Fall Factors and how it relates to rescue belays
I Successfully catch a falling load using a Tandem Triple Wrapped Prusik Belay
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The Purpose of a Belay

Un-tensioned belay systems are commonly used in rope rescue operations. It is
paramount that if rescuers use antemsioned belay system that theyweesit will work

as intended. Often this means that it will be capable of catching an impact force. This
impact force would be produced by the rapid loading of the rope by the load that was
supported by another system.

Impact Force (AKA Shock load) The rapid deceleration of a falling load. (like those
seen in a belay line actuation)

Be sure that the belay system selected will safe guard the hazard in witch
the belay was intended to protect.

Fall Factors
Fall Factors are the ratio of the distancedratompared to the available rope slack. It is
used to portray the severity of a fall.

Distance FallenU Available Rope Slack

When a load falls it possesses energy (kinetic energy). When the rope is shock loaded the
length of ro stretches and absorbs enetfyhe energy produced by the falling load is
greater than the ropes absorption capacity thenrape breaksSo the peak force
produced by a load is dependant on how much rope is out and how elastic the rope is.
The more rope out, the more rope there is for the load to be spread over. The more elastic
the rope is the better energy absorbing abitityas. This explains why the increase in
energy from a longer fallat the same fall factoigaused by more rope slack will
correspondingly increase elongation, thus making the percentage of rope elongation
unchangedintern making the peak force the same

Fall Factors in Rescue Belays

The British Columbia Council for Technical Rescue has a belay competency test that is
commonly used to evaluate the effectiveness of a belay. This competency test defines a
set of conditions terrorized to be the OworseészenarioO. This would include:

I A .33 Fall Factor (FF). Derived from the assumption that the belay would be
rigged about 10 feet from an edge with there being about 3 feet of slack
introduced from the belay attachment to the edge. This would be a falfamt
10 feet of rope producing a .33 FF.

' 440 Lb load

I No edge friction

I There are several other conditions that are not relevant to the topic

These set of conditions have their place but once the load is over the edge many of these
parameters change. dve often than not we are rigging our belays to incorporate edge
friction. Any edge friction present will assist in absorbing the energy produced by the
falling load.
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Once the load is over the edge or it is being lowered or raised there is much ediort tak
to reduce the amount of rope slack in the system.

The less rope slack = the less the load falls = the less the energy produced

When there is no rope slack in the system and the unloaded rope is suddenly loaded with
no fall occurring this is considetea 0 FF. Engineers use 0 FF for many calculations for
design requirements for bridges, buildings, etcE. The theory behind 0 FF is that it
produces twice the elongation than that of the static elongation at the given weight.
Otherwise stated: If you were tmeasure the length of the rope prior to being loaded.
Then statically load the rope with a specific weight and measure the length again (it will
have stretched). Compare the two measurements; this will give you the static elongation
with that weight. San a 0 FF shock load the rope would stretch twice that distance.

So how does 0 FF relate to us?

Manufacturers are now providing the static elongation of their rope at 300 and 600 Ibf.
For example a PMI Nylon 12.5mm rope will stretch 1.6% at 600 Ibf&ebund that up

to 2% for easy math. This means that for every 100 feet of rope it will statically stretch 2
feet. And at a O FF it will stretch 4 feet.

Another way of viewing that would be: At the beginning of a 200 feet raise, during first 8
feet of he raise the belay is essentially ineffective, because the rope will stretch so much
that the load would probably still hit the deck.

Belays do provide some security in our operations. But often the inconsistency in our
belay systems is overshadowed bg tonsistency of our main systems. So as we rig we
should always be rigging our main systems for success.

Catching a Falling Load

During the General Rescuer Course students should have caught a falling load on a
munter hutch belay. In the Levélcoursestudents are taught the Tandem Triple
Wrapped Prusik Belay (TTPB). Each student should be given the opportunity to catch a
falling load with a TTPB using at least a 440 Ib load (600 Ib preferred). Allow the student
to operate the TTPB hitch for a shorné; the load should be dropped onto the belay
system producing an impact force that the student would have to arrest. The rope should
run over an edge or a simulated edge such as a carabiner.

Each student should successfully catch a falling load withRBTT
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REGIONAL STRIKE TEAMS EQUIPPING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Raising and Lowering Systems

NFPA 1006/AFD JPROs:
NFPA-6.1.2,6.1.4
RESET 1.2,1.3,1.9,1.6

Time:
2 Hours

Scheduling Suggestions:
Early in the week

Materials/Equipment needed:

12D 100ft+ ropes 8 B Single Prusik Minding Pulleys
12 B 15ft+ webbing 8 DXL Carabineers

4 DPrusik sets (long and short) 12 b Carabineers

4 DRacks 1 DBLitter

4 DRescuecenders ascender 1 DTri-link

8 BDouble Pulleys 1 B Set Yosemite Bridle

Instructor re quirements:
1:5 Instructor to student ratio

Objectives:
At the end of the training the rescuer should be able to:
I Describe the two primary types of vertical systems
I Define a lowering system
I Describe the parts of a Single Tensioned Mairtéhisioned Belaylowering system
I Identify seven lowering considerations
I Recite lowering commands
I Define mechanical advantage
I Identify three methods for calculating mechanical advantage
I Demonstrate the-imethod of calculating mechanical advantage
|
|
|
|
|
|
|

Describe and build a cormpnd mechanical advantage system

Describe the parts of a Single Tensioned Mairtéihsioned Belay raising system
Identify the need for directionals and their resultant forces

Recite haul commands

Identify 13 raising system considerations

Describe differat litter rigging options

Identify the need for litter attendants and why to avoid attaching them directly to the
litter
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Vertical Systems
There are two primary types of vertical systems.
1. Two Tensioned Rope Systems (TTRS) that utilize two ropes attaclied toad and
they share the load equally.
2. Single Tensioned Main line with an Wensioned Belay System (SFMTB). One
rope supports the load and the other is only loaded in the event the main load
supporting system is rendered ineffective.
Both use twaoropes to support the load and provide redundancy. Both systems can be very
effective. It is the goal of this course to provide simple, retainable, reproducible systems. We
will focus primarily on TTRS and briefly hit on STMMTB systems.

Lowering systems

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

Two Tensioned Rope Systems (TTRS) (Review from General Rescuer Course)

During a lower, effort should be made to allow both ropes to share the loalliyetn the

event that one of the two ropes is rendered ineffective the load would shift onto the other rope
and there would be no impact force.

Parts of a TTRS lowering system

I 2 Anchors As close together as possible. It may be desirable to haveotihesparate
anchors for redundancy or use rigging methods that would produce a redundant
bombproof anchor (mukpoint anchor).

I 2 Descent control device3ypically use the same type of device for both. Preferably
one that goes Oboth waysO to make igret@msswitch to a raise. For RESET we will
use Munter hitches.

I Two Brake TendersThis is the rescuers tending the friction devices

Single Tensioned MainbUn-tensioned Belay (STMUTB)

(Place more emphasis on STMUTB systems)

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

Parts of a STM-UTB Lowering System
I Mainline- Supports théoad
o0 The Breakbar Rack is the primary device used by the Austin Fire Department
when lowering people on a SFMTB system. The Rack gives the rescuer a
greater ability to adjust the friction to accommodate lighter or heavier loads.
I Belay systemActs asa redundant system that will catch the impact force produced by
the falling load. (ex. Munter Hitch, Tandem Triple Wrapped Prusik Belay)
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Lowering Considerations
I Rig where the brake tender can work safely and effectively
I Rig where communication is fditated
I Give the litter room for a good resting place at the top. 100 of space is a good objective
I Protect the rope at friction points
I Rig where you are less likely to drop things on the patient (avoid crumbly edges, etc...)
I Rig where getting the litterver the edge will be as easy and safe as possible
I Use a high directional if itOs available

Mechanical Advantage Systems or Haul Systems

Mechanical Advantage (MA) is defined as the ratio of tension at the load compared to the
force required to move it. Theare many types of haul systems and each rescue will require a
unigue system for that rescue.

How MA Works
I Work = Force x DistanceThe amount of force required to raise a load is less but
more rope is required to be moved through the system to eguahthe amount of
work. So with a 4:1 for every 4 feet of rope pulled by the haul team the load only
travels 1 foot.

I The number of ropes that support the load, share the load equally. This includes the
line that we pull on. So we hold a fraction of thadan that one line and the other
lines and the anchor gets the rest.

Methods for calculating MA
I ldeal Mechanical Advantage (IMA)Calculated without consideration of friction or
other losses of advantage (Review from the General Rescuer Course)
I Theoretcal Mechanical Advantage (TMA)XCalculated using an expected value for
friction and other losses of advantage (Covestepth)
I Actual Mechanical Advantage (AMA) Measured directly under actual field
conditions (Cover irdepth)

T-Method:

When calculatingite TMA of a system the rescuer can use ttime€thod to determine the
MA of any system. This is done by following the inpGieision put into the system) and
output to determine the Ideal MA. Using theriethod one can incorporate the effects of
friction to derive the Theoretical MA of a system.

Example: Using a 3:1 Zig as an example, apply the value of 1T to the input side of the
system (the end you pull on), follow the rope until you come to a pulley. The value of 1T
enters the pulley and it exits tbther side the same(1T) but the force applied to the pulley is
equal to the sum of both sides (2T). This value is transferred to anything attached to that
pulley, in our example a prusik attached between the pulley and the rope. You continue to
follow therope through the system in this manner until you reach the prusik. The 2T applied
to the prusik is added to the 1T on the rope giving you 3T, or a 3:1 MA. An example of Ideal
MA.
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3 3T(2T+1T) AT nchorR2T

I 1 1T

Load

1 —»>
1T

For every 100 pounds of forceathis applied to the system there is 300 pounds of force
applied to the load(3:1). Also, there is 200 pounds of force applied to the anchor. These forces
must be considered when choosing anchors and haul systems.

Theoretical MA DA more accurate calculath of MA can be obtained using thenfethod

by taking into account the efficiency of the pulleys being used. If a pulley has a 50%
efficiency then 1T would enter but .5T would exit and 1.5T would be applied to the prusik.
The final MA would equal to 1.75:This would be an example of Theoretical MA. The only
way to find Actual MA is to actually measure the output in relation to the input of the system.
|

"1"#$%&'%()*+,-./0'12"30'$."$'$.2'4"56'&"$/%' 156 $/ TB/BR'35192&'%("."562&0'0.%6568'
3%%$'2;#228")*(3:1 with 3 haulers = 9:1)

All MA used in the class should be calculated.

Types of MA

Simple SystemgReview these systems)
» All traveling pulleys move in toward the anchor at the same rate of speed.
» Is one system working on itself
» Counting the numbesf ropes at the load will determine the MA ratio

Examples of simple systems

1:1 (Georgia haul)

Block and tackle systems (4:1 & 5:1)

3:1 zrig (for use in lowangle)

Counter balance (to be taught during langle)

Jigger (small block and tackle) )
2 Micro Rrusik Minding Double Pulleys, 350 of 9mm rope, 6mm prusik loop for progress capture
Take the time to breakdown the jigger and discuss how it is built.

VVVVYY
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Compound SystemgCover indepth)
I Any combination of two or more simple systems acting on eachr dthes a
compound system.
I To determine the MA of a compound system, multiply the MA ratios of all the
systems working on each other. 5:1 acting on a 3:1 = 15:1
I Traveling pulleys will move toward the anchor but not necessarily at the same speed
I Having thegreater MA system working on a smaller MA results in fewer resets

Examples of compound systems
I 4:1pigrig

Complex SystemgThese systems should be discussed but not built)
I Systems that do not follow the rules of either the simple or the compoundsyste
Complex systems may have pulleys moving in different directions and may be moving
toward the load.

Different Haul System Configurations

Inline

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

Piggyback
I Uses a separate rope to construct the bgstlem and is then attached (piggybacked)

onto the mainline.

I Attach to the mainline with a rope grab device (single Prussic, Rescuecender, or
Gibbs); this is often called the¢aul Cam

I Block and Tackle

Parts of a Raising System

I Anchor(s)

I Two ropes attached to the load (either TTRS or STNB)

I Mechanical advantage system

I Progress capture device (PCD)

I Haul team
Progress capture device
A progress capture device (PCD) is a component that captures the progress of the haul
system. Wherthe load is raised a distance the PCD will hold the load at that point until the
rescuer: resets the system, continues the haul, lowers the load, or whatever is needed during
the evolution. Examples of some PCDs are: Gibbs, Rescucender, Single Prusser, Mun
Hitch, Eight Plate, etcE.
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Two Tensioned Rope Systems (TTRS)

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

Parts of a TTRS Raising System

I 2 Anchors As close together as possible. It may be desirable to have theaparate
anchor for redundancy or use rigging methods that would produce a redundant
bombproof anchor (mukpoint anchor).

I 2 PCDQOsTypically use the same type of device for both. Preferably one that goes
Oboth waysO to make it easier to switch to arldiee. Munter Hitch, Eight Plate,
etcE) though a rope grab would work it may be more efficient to have a device that
allows you to lower if the need arises.

I Two PCD tenders

I Two haul teamsThis will maintain a TTRS. This method allows for more force to be
directed toward the load without overloading components. It will also allow you to
overcome higher amounts of friction for edges that produce a lot of friction.

Note: The same set up could be used with one Haul System making it-a' T8 Nbut the
PCD mehod must be able to act as a belay for the load.

Single Tensioned MainbUn-tensioned Belay (STMUTB)

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

the Main Line is rendered ineffective.

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

Directionals

When rigging, it is often necessary or advantageous to use directional pulleydirecteur

rope. Thismay allow our haul team to operate in an area that maximizes distance and terrain.
Other places where directionals can be very advantageous are at the edge transition. Using
high point pulleys not only reduces friction from the edge but can also gresity as in

solving edge problems. If high help is available USE IT.
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When using directionals it is important to identify that the resultant forces at directionals can
be greater than the mass of the load. This occurs the same way mechanical adissage
and must be identified. This is not necessarily a bad thing just something we need to identify
and account for. The different angles should be given to the students and their resultants:

I 0j =200%, (2T)

I 90j =141 %, (1.5T)

I 120 = 100%, (1T)

Raising System Considerations
I Rig where haul team has room to work
' Rig where haul team can use gravity to their advantage (use a change of direction if
needed)
I Rig where haul team can work safely
I Give the litter room for a good Olanding®. 100 of landing spaymois @bjective
I Minimize friction and protect the rope at friction points
I Use compact knots (small bights)
I Rig to maximize haul length (and minimize the number or resets)
I Avoid overriggingN use the least complex system that will do the job
I Plan for the dge problemthis is often the most difficult part of a raising operation
I Rig high help if possiblethis minimizes friction and helps solve edge problems
I Use Tag lines to keep the load away form obstacles
I Only use litter tenders if absolutely necessary
I Use edge tenders to assist in solving edge problems

Commands

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

Before any system is used the person in charge should start the operation by loudly
sayingOROLE CALLQ followed by a rady check (role call) of each position (i.e. brake
man, belayman, edge tenders, haul team, tag lines, etc.).

Once the role call is complete, the comm&tosition the Load@hould be used to
direct the team members to move the load in a position tousechar lowered.

Once the load is into position, the commantoad the Systemill be used to
suspend the load by the ropes.

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

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

Squad LeaderORed Line Ready?OE (Leader should check the readiness of all positions)
Red Line OperaterORed Line ReadyOE(All positions should respond with their readiness)
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LeaderOPosition the LoadO (Thadsshould move into position)
LeaderOLoad the SystemO (The load should be suspended by the ropes)

LeaderOSlow HaulO, OSlow LowerQ,(Blicect the operation)

Other Standardized Commands

Loweri

On Belay This is a question to the belayanto ensure he/she is ready to belay
BelayOn- Is the answer from the belayanconfirming he/she is prepared to belay
Off Belay- Term used to let the belaganknow the belay is no longer needed
Belay Off Used to confirm the belay is no longer in operation

Stop- Used by anyone in the operation to suspend action

Slack A request for slack

Tension A request for tension

ng Commands

Slow lower Used to tell the brake tender to release rope to lower the load
Slow haulbUsed to direct the haul team to s&@haul

Haul Commands

Haul or Slow HaulUsed to direct the haul team to start a haul
Stop Used to stop the hauling process for any reason

Set Set the PCD

Reset Reset the haul system

Attaching Systems to the Litter
Litter Orientation
Horizontal

Almost always complicates edge negotiation
Generally better for the patient
Uses spiders for main and belay line connections to litter

Vertical

Raising

Most common among experienced cave rescue technicians

Often the only option in narrow passage

Dramatically simplifiessdge negotiation

May be uncomfortable or dangerous for patient if left hanging (could result in harness
hang syndrome unless foot stirrups are used)

Often allows such swift completion of the raising/lowering operation that the patient
can tolerate it witrease

Uses bridle at head of litter for main and belay line connections
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Litter Rigging
Horizontal
I Use the Yosemite Bridles
I Connect both lines to the focal point with Figure eight, Double loop figure eight, long
tail bowline (typically for a litter énder), Butterfly with tail (typically for a litter
tender).
I One or two carabineers are acceptable
Vertical
Head of basket
I Yosemite to the head
I Two clove hitches and a bowline with the end of the rope
Low point litter rigging
' Two webbings, one from easide, to a trlink to the back for a lowpoint
o0 A bight of webbing into the tlink to two clove hitches (overhand safety)
around the rail, do the same on the other side

Litter Attending
(Focus of the H course will be: litter tenders on separate SRpesy Edge Tenders on
separate SRT ropadQ litter attendants attached directly to the litter)
When litters are raised or lowered it is often required to negotiate obstacles along the way.
There are several ways to accomplish this:

I Tag Lines

I Use rigging toavoid obstacles

I Litter attendant on a separate SRT rope, climbing or rappelling next to the litter

I Using Edge Tenders (Frog with micro rack system)

I Attaching the litter attendant directly to the litter (Level II)

It is optimal to avoid having a littertahdant tied directly to the litter. Here are some reasons
to avoid this:

I They often increase the difficulty of edge negotiation

I They decrease the System Safety Ratio

I They increase the work required to raise the load (more dead weight)

I Most often theres no medical benefit

At time it may be required to have an attendant tied directly to the litter. This technique will
be covered in the Level Il course.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Edge Tending and Litter Tending

NFPA 1006RESET JPROs:
NFPA-6.1.5, 6.1.6
RESET 1.6, 1.14

Scheduling Suggestions:
Should be incorporated into all field evolutions but should be introducgagdie first
field evolution.

Materials/Equipment needed:
N/A

Instructor requirements:
5:1 student to instructor ratio

Objectives:
At the end of the lesson the trainee shall be able to:
I Describe edge tending
I Demonstrate edge tending
I Describe litter tading
I Demonstrate edge tending

Litter Tending and Edge Tending 10/2/08 (DJ)
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Edge Tending

Often the crux of litter work is the edge transition. There are various solutions to an edge
transition problem some of which include: rigging higtlp, rigging the litter low and

high, or other tdmniques that are beyond the scope of this curriculum including:
parbuckling, pike and pivot, etc. Another solution, as will be introduced in this course, is
the use of edge tenders. In essence, a rescuer in his/her Single Rope Technique (SRT)
system wouldrappel or ascend to the edge problem and assist with the transition. By
using the SRT system the rescuer can independently move up and down the rope to
maneuver into the best position to assist with managing the litter.

The rope used for an edge tendbould be an anchored fixed line. If the rope does not
reach the bottom of the obstacle, the rescuer should Otie in shortO. This is accomplished
by taking the end of the rope that does not reach the ground, tying a looped knot, and
connecting it to his/hdnarness.

When using high help it is beneficial to raise the load and suspend it from the system
before placing it over the edge. A haul system works well for this but if there is not one
available there are a couple of alternatives. First the edgerserate vector the line and

as they release the vector the progress is captured by the friction device being used for the
lower. This can be a slow process and will take multiple resets. A second option is to use
a jigger in place of a haul system. You vahitend the jigger and haul while capturing
progress. Once the load is suspended by the lowering system you will reverse haul and
remove the jigger.

Litter Tending

In the General Rescuer course tag lines and rigging the litter high and low were the
primary methods use to manage/manipulate the litter during a raise or a lower. There are
times when tag lines cannot be used or litter rigging may not be the best solution. The
next step in managing litters during an operation will be using rescuer(s) in SRmsy
on separate fixed ropes to move up and down with the litter. This technique is extremely
strenuous and requires practice to become proficient. There are multiple advantages to
this technique including:

I Eases edge transition

I Reduces the load by apprmmately 50%

I Less weight for a haul team to haul

I Roughly doubles the Static System Safety Factor

I More flexibility for the litter tender to move around the litter

To set up an SRT litter tender system a fixed line that reaches the bottom of the drop
should be rigged. The rescuer would just simply attach their SRT system to the fixed
rope. When possible a bottom belay should be used, with the understanding that as the
studentOs proficiency increases and different factors are evaluated this may not be
possibe or needed. The person bottom belaying is in a hazardous area, in the fall zone.
At times it may be prudent to omit the bottom belay.
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Field Exercises

These two techniques should be incorporated into all field evolutions and students rotated
to allow them to serve both functions.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Multi-Point Anchors/Pretension Baties

NFPA 1006RESET JPROs:
NFPA-6.1.1
RESET 1.4

Time:
4 Hours

Scheduling Suggestions:
Beginning of the week

Materials/Equipment needed:

Instructor r equirements:
5:1 student to instructor ratio

Objectives:

At the end of the lesson the trainee shall be able to:
Define MultiplePoint Anchor System
Demonstrate a Load Sharing Anchor

Describe various reasons for using a Pretension-Back

!
!
!
!
!
I Demonstrate rigging a Pretension Bdiek

Multi-point Anctors and Pretension Badties

Identify resultant forces of various angles in anchor systems
Demonstrateéhe two techniques of rigging Multipleoint Anchor Systems

10of3
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Multiple -Point Anchors Systems

The anchor is the foundation of most any rescueesysOf primary importance is the
actual anchor point itself, which can be defined as the object that is providing the means
of supporting the load (i.e. tree, column, hand rail, etc). In the General Rescuer Course
we primarily focused on single point ancb@and at times extended those single point
anchors to allow for more efficient rescue operations. During that training, the
importance of good primary anchor selection was emphasized. For Level | the emphasis
is still on the selection of good primary anclpoints but the rescuer may wish to share

or distribute the load among several of those anchor pointsis#ens configuration
providing load distribution over more than one anchor point, either proportionally or
disproportionallyis called a MultiplePoint Anchor System. The two common techniques

are Load Sharing Anchors (independent legs) and Load Distributing Anchors (OslidesO to
allow load distribution). In Level | we will primarily discuss and use Load Sharing
Anchors.

There are several reasons whlpltiple-Point Anchor Systems would be used. When
rescuers arrive at a technical rescue event often times the patient is located where anchors
may not Oline upO with where it would be optimal for the operation. As our technical
abilities increase we shallprogress from allowing the anchors to dictate where we
conduct operations and make the anchors work for us. By using MdRaphe Anchor
Systems a Focal Point can be created by extending anchors that are available to a desired
location and connectingpém together creating a Load Sharing Anchor.

Another application for Multipld?oint Anchors would be where the individual anchor
points provided are less than adequate for the anticipated force. One way to compensate
for this would be by backying the achor, which will be covered below. Using a
Multiple-Point Anchor System, one could connect several inadequate anchors together
and produce an anchor system capable of sustaining the anticipated force. Incorporating
inadequate primary anchor points is beydhe expectations of a Level | student but
understand that this is a valid technique that may be needed during rescue activities.

As with other areas of technical rescue, when it comes to anchors a solid understanding
of the physics involved can be imant. Understanding the affects of angles produced

by our rigging can aid in identifying safety ratios, ensure equipment is not over stressed,
etc. When building Multipld®oint Anchor Systems be sure and identify the angle
produced between the legs cominom the primary anchors. Angles beyond 120 degrees
can produce force multipliers:orces can quickly exceed the mass of the load. Some
examples of angles and their resultant forces:

120G;- 100% or 1T*

15G- 200% or 2T*

16G;- 300% or 3T*

165;- 400% or 4T

17G- 600% or 6T*

*These numbers are approximations. Actual values are different but these
numbers are provided for ease of field use.
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When rigging MultiplePoint Anchor Systems either avoid angles flatter thary D20
ensure the rigging is capable ofporting the force that will be applied to it.

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

Pretension Back-ties

Another technique that can be used to Gia€k or secure a less than adequate anchor is
to use a Pretension Batlke. As stated atve Level | focuses primarily on quality
primary anchor points. Pretension Bdws takes a potentially inadequate anchor and
produces a quality primary anchor point. This is accomplished by tying a rope, cord,
webbing, etc to the primary anchor point asahnecting it to a secondary anchor point
behind it. This most often is done by using a truckers hitch to slightly tension the
rope/webbing between the two anchors.

If one pretension baeke is used effort should be made to ensure the primary and the
secondary anchors are inline with the direction of loading. Should it not be possible to
line the anchors up, it would be better to use two pretensiontiescéreating a OVO. The
loading should fall within the OVO produced by the two-tiask

In addiion to securing a less than adequate anchor this technique can be used to
counteract the effects of leverage (torque). The higher on an object the anchor is tied the
more torque is applied to the anchor point. Rescuers can use pretensitiedarkssis

with supporting the torque produced by anchoring high on anchor points. Often in
addition to counteracting torque, the force vector produced by adding théidaek be
transferred directly down the anchor point. For many anchor points such as tlees an
metal poles this would put the object in its strongest configuration, compression.

Field Exercises

An overview and demonstration of these techniques should be done to allow the students
to see the skills and ask questions. After this demonstratittipta evolutions should be
conducted using Multipkoint Anchor Systems and Pretension Baek. No other

anchor techniques should be allowed to provide the students time to use the systems in
this lessonThis is also going to be their first time tarficipate as edge tenders and litter
tenders.

During the evolutions students should be required to practice the skills form previous
lessons (i.e. SRT, Pt Packaging, TTPB, safety factors, etcE).
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Transferring Loads & Load Releasing High Points

NFPA 1006RESET JPROs:
RESET 1.8, 1.15

Time:
4 Hours

Scheduling Suggestions:
After SRT

Materials/Equipment needed:
Equipment for evolutions

Instructor requirements:
1:5 Instructor to Student ratio

Objectives:
At the end of the lesson the rescuer should be able to:
I Identify the need for load transfers.

10of3

I Demonstrate transferring a load fréomver to raiseusing a Two Tensioned Rope

System

I Demanstrate transferring a load fromise to a loweusing a Two Tensioned

Rope System

I Demonstrate transferring a load fréomver to raiseusing a Single Tensioned

Main Unrtensioned Belay System

I Demonstrate transferring a load frétaise to a loweusing a Sigle Tensioned

Main Unrtensioned Belay System
I Demonstrate the use of a releasing high point

Transferring Loads & Releasing High Points 7/16/2007 (DJ), 6/7/09 (DJ)
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Transferring Loads

There are times during a raise or a lower that the operation needs to stop and go the other
direction, either back down or back up. 3kould require the rigging be set up to allow

for this transfer. Otherwise the riggers need to have the technical knowledge to
accomplish this task. The methods below are concepts for accomplishing the task.
Different rigging may necessitate differentheiques to transfer loads. At a minimum

the methods below should be covered.

Two Tensioned Rope Systems (TTRS)

Lowering to a Haul
As long as the friction devices have the ability to go both directions (munter, eight plate,
etcE) all that is required igo attach a haul system to the rope and begin the haul.

Haul to a Lower

As long as the friction devices have the ability to go both directions (munter, eight plate,
etck) all that is required is to remove the haul system and use the friction device to
lower.

Single Tensioned Main Urtensioned Belay (STMUTB)

Lower to a Haul (Rackto a 3:1 zrig with internal pru sik PCD)
To transfer the load to a haul, follow these steps:
1. Tie off the rack.
2. Put a pulley and prusik PCD in front of the rack. Use an LRigger to extend
these past the rack.
3. Untie the rack and transfer the load onto the prusik and pulley.
4. Unrig the rack and build ag.

Haul to a Lower (zrig with internal prusik PCD to a rack)
To transfer from a Haul to a lower, follow these steps:
1. With the load on the PCD use an LRH or Jigger and extend another rope grab in
front of the PCD. (If there is an LRH preigged behind the PCD you can skip
step 1 and 2)
2. Transfer the Load from the original PCD onto the new rope grab (this rope grab
will have a releasing ability)
Take off the haul cam and pulley attached to the haul cam.
Rig the rope into the Rack ObehindO the new rope grab device.
Use the LRH or jigger to transfer the load onto the rack.

akow
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Load Releasing High Points

Edge Transitions are @fb the crux of most raising or lowering evolutions. We can raise
someone hundreds of feet but if we can not make the edge transition we might as well
have left the victim at the bottom of the drop. As has been discussed in much of the text
in this curricubim the use of high help, among other benefits, can greatly increase the
efficacy of edge transitions. To take efficient high help a step further we can include
some sort of load releasing mechanism with our high help. This allows us to release the
load ba& away from the edge and down to the ground without having to reverse haul. In
essence we create a floating focal point or moving directional that can be moved when
we need it to. There are several ways to accomplish this:

Local Release
One method to retese a high point can be to use a releasing device at the pulley. Some
options for releasing devices include LRHOs, jigger, munter hitch, eight plate, etcE. All
of these devices allow us to release the high point under a load. Some down sides to this
methodinclude:

I High help may be to high to reach device

I They lengthen the high point and reduce the amount of height gained by an

anchor
I Require rescuers to be close to the edge

Remote Release
Another option is to rig the releasing mechanism away from thHe lie¢p. This can be
accomplished by running a rope through the high help and hang a pulley off the end of
for the load supporting rope to run through. The other end of the rope can be taken back
to an anchor away from the edge and placed into a frictisiceléo control the load. As
the load reaches the high point pulley hanging off the end of the remote releasing rope a
rescuer can release the high point pulley using the friction device. Some down sides to
using this method include:

I Stretch in the releasy rope can cause the high point pulley to extend too far

I Requires extra rope

Evolutions

Scenarios should be set up to allow students to practice load transfers and releasing
highpoints using the methods above. During those scenarios techniques froougrevi
lessons should be used: Pt packaging, SRT litter tenders, edge tendergomiulti
anchors, TTPB, PTBT, safety factors, etc.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Knot Passing

NFPA 1006/RESET JPROs:
RESET 1.1

Time:
4 Hours

Scheduling Suggestions:
After SRT and Transferring Loads

Materials/Equipment needed:

3 2000 Life Safety Ropes 1 Rescuescender
6 Carabiners 3 150 Webbing

2 XL Carabiners 1 Large Rack

2 Sets Prusiks 1 Jigger

2 Double Pulleys 1 Radium Hitch

2 Single PMP

3 2000 Life Safety Ropes

Instructor Requirements:
1 instructor to 5 students

Objectives
At the end of this lesson, the Rasr should be able to:
Identify the need for knot passing

tensioned Belay System

Demonstrate knot passing duringpaer using a Two Tensioned Rope System
Demonstrate knot passing duringagseusing a Two Tensioned Rope System
Demonstrate knot passing duringlaver using a $gle Tensioned Main and Un

lof4

I Demonstrate knot passing duringraise using a Single Tensioned Main and -Un

tensioned Belay System
I Demonstrate passing a knot through a directional pulley
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Knot Passing

There are times during operatiohat ropes need to be tied together. If the rope length

needed to accomplish a task is greater than the length carried by the rescue team, ropes can b
tied together to accommodate. This can cause problems for the rigging team. Now there is a kn
in the sytem that needs to travel through equipment that most often is not designed to handle it
Techniques can be employed to pass a knot through rope systems.

Lowering

Two Tensioned Rope System (TTRS)
Use the following steps to maintain two ropes in the highle environment:
Option 1

1. Transfer the load onto the rope that does not have a knot.

2. In the now urensioned rope, rig a new munter hitch on the other side of the
knot and disconnect the original munter hitch. Ensure to keep control of the
break hand npe (This will ensure this rope can act as a redundant system
throughout the knot pass)

3. Transfer a portion of the load back onto the new munter hitch and continue
operation sharing the load on both munter hitches.

Option 2

1. Transfer the load to the rope tltites not have a knot.

2. Feed the knot through the munter hitch, ensuring to keep control of the break
hand rope. (This will ensure this rope can act as a redundant system
throughout the knot pass)

3. Transfer a portion of the load back onto the new munteh hivd continue
operation sharing the load on both munter hitches.

Single Tensioned Main URTensioned Belay (STMUTB)
As the knot reaches the friction device use the following steps to pass a knot:

1. Attach a Load Releasing Hitch (LRH) or a jigger to thenan@nd to a rope
grab device (prusik, rescuescender, etc.) gripping the rope in front of the
friction device.

Transfer the load onto the LRH or jigger, lower knot past friction device.
Rerig the rope through the friction device with the knot just in thadrit.

Use the LRH or jigger to transfer the load back onto the friction device and
continue the operation.

hwn
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Two Tension Rope System (TTRS)
Most often a piggy backed haul system is used when rigging TTRS, use the following
steps to passknot through a TTRS:

1.
2
3.

4.

As the knot reaches the haul cam of the piggy back system the load can be
held by the progress capture device (PCD).

. The haul cam can be removed and placed back on the rope beyond the knot.

As the knot reaches the PCD, the haul teamlwld the load as the PCD is
repositioned onto the other side of the knot.
Continue with the raising operation.

STM-UTB

If a piggy back haul system is used follow the same procedure as above (TTRS). If
an inline system (3:1-Zig with internal PCD) idbeing used, use the following steps to
pass knot through the system:

Option 1:
1.

2.

Option 2:
1.

2.

Knot Passing

As the knot reaches the haul cam, reposition the haul cam on the other side ol
the knot.

As the knot reaches the PCD attach a Radium LRH to the anchor and extend i
new pulley ad PCD beyond the knot. Haul up briefly to transfer the load onto
the new PCD and pulley attached to the LRH.

Remove the original pulley and PCD.

Continue the haul until the knot reaches the pulley at the haul cam. Remove
the pulley and place it on the ottsde of the knot and continue the haul.

As the knot reaches the haul cam, reposition the haul cam on the other side of
the knot.

As the knot reaches the PCD attach a Jigger to the anchor and extend a new
pulley and PCD beyond the knot. Haul befly, using the jigger, to transfer

the load onto the new PCD and pulley.

Remove the original pulley and PCD.

Continue the haul until the knot reaches the pulley at the haul cam. Remove
the pulley and place it on the other side of the knot and corttieugaul.
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Directional Pulleys
The easiest way to pass a knot through a pulley is to use a knot passing pulley when riggir
otherwise follow these steps:

Option 1
1. Prerig the directional with a LRH or a Jigger.

2. As the knot gets to the pulley aale another pulley on the opposite side of the knot.
3. Use the LRH or Jigger to release the load onto the new pulley.
4. Remove the original pulley and continue operation.

Option 2
1. As the knot reaches the pulley, put a new pulley attached to a Jigger, @pdséeside

of the knot.
2. Use the Jigger to haul and transfer the load onto the new pulley.
3. Remove the original pulley and continue operation.

Un-tensioned Belays (Raising or Lowering)

Tandem Triple Wrap Prusik Belay (Un-tensioned Belay)
1. As the knot apmaches the tandem prussiks, stop the operation and have the mainlin
hold the load static.
2. Attach a new Tandem Triple Wraped Prusik Belay to the rope on the opposite side of th
knot.
3. Remove old prusiks and resume belay operation.

Munter Hitch Belay (Untensioned Belay)
1. As the knot approaches the munter hitch, stop the operation and have the mainline ho
the load static.
2. Attach a new munter hitch on the opposite side of the knot
3. Remove the old munter hitch and continue operation.

Evolutions

Scenarios Isould be set up to allow knots to be passed through working systems. During thos
scenarios baskeatork, SRT litter attendants, edge attendants, and load releasing high point:
should be employed.
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REGIONAL STRIKE TEAMS EQUIPMING AND TRAINING

R.E.S.E.T.

Level | Rope Rescue Course
(Skill Acquisition)

Class Title:
Field Work

NFPA 1006 JPROs:
6.1.3,6.1.5,6.1.4.3.1,5.3.2,5.3.3
Reset1.7,1.161.13,1.2,1.31.6, 1.14

Time:
8 hours

Scheduling Suggestions:
After Transferring Loads and ReleagiHigh Points

Materials/Equipment needed:
Equipment necessary for students to perform all rope rescue evolutions from the week.

Instructor requirements:
1:5 Instructors to Student Ratio

Objectives:

At the end of this lesson the rescuer should be tabl
I Perform rescue work while suspended from a rope rescue system
I Perform patient care and movement within a high angle rope rescue system
I Identify the Static System Safety Factor (SSSF) of a rope rescue system

Field Work 1/11/2010(WM)
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Field Work Goals:

The Focus othis field work is to give the students more hands on time with advanced rescue systems. A
site should be selected to provide several different typesedfcal problems.Scenariosshould be
provided, building on the concepts asidlls taught during the weelscenarioshould be instructor driven
moving toward student run scenaridkhe instructors and students will still be responsible for system
safety.

On Rope Work:
Opportunity should be provided for the student to perform task while suspended from a rope. There are
multiple ways to accomplish this and the student sa¢egerform one of them:

¥ SRT

¥ Edge Tending

Patient Care and Movement:

During field evolutions the students are expected to perform complete/ongoing patient assessments. The
student should take into consideration the patientOs comfort and safety wigjledmsported. A cache of
medical equipment should be provided. The equipment should be reusable during the class. Instructors will
need to have a list of injuries and vital signs ready prior to the scenarios.

Static System Safety Factor (SSSF)

Studens should identify the OweakestO component within the system and determine the SSSF. A SSSF of
7:1 or greater will be the goal for all systems. If this SSSF is not reached the reason why should be
identified and either changed to obtain a 7:1 SSSF or sidedwith instructors approval) to use the
system below a 7:1 SSSF must be made.

Field Work 1/11/2010(WM)



