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August 2011 Monthly Training

ROPES & KNOTS IN 
FIREFIGHTING APPLICATIONS

Note: In our regular scheduled July 21, 2011 NAITC meeting, committee members agreed to take a different approach to the monthly training and the multi-company quarterly drills.  First, the quarterly drills, which are now scheduled for November, will be evaluation based with a 30-60 minute refresher on the monthly topics prior to evaluation.  Second, your monthly training packets will be on various topics (as opposed to a progressive topic format) and one big evaluation/drill at the end of the quarter.  Other differences, is the format in which your evaluation and monthly training packets will be presented.  Your training and evaluations will be objectively based for time, safety and efficiency.  For example: We know that there are many ways to vent a roof and as long as the hole is cut safely, quickly and efficiently is all that really matters.  What we want to gauge is the time it takes to ladder a building (Objective #1), walk the roof to the vent location (Objective #2) cut the vent hole (Objective #3) and communicate with command the task is complete (Objective #4).  This is where your evaluations will take place.  Please bear with us in that we may learn as we go and you may see different formats.  Our crystal ball only sees so far.  

Purpose:

The following skill drills and evolutions are to be completed for all suppression members prior to August 31, 2011.  Please review any Standard Operating Guidelines, NAITC MCS’s, and any attached information for the technical requirements of each evolution. The training shall be completed by each member and documented on the attached “Training Completion Form”. The form should then be signed by the immediate supervisor and sent to the Training Officer to be included in the member’s training file. 

Resources:
To complete the following training each member/crew will need to secure the following resources:
· Rescue rope and hardware, including personal search line/rope.
· Second story window or equivalent
· Large area, such as Apparatus Bay, Warehouse, etc.
· Fully equipment engine for tools and equipment.
· Full PPE, including SCBA, and a means to black out or darken the SCBA mask.
· Mark Langvardt article (attached)
· The Murder of John Nance article
http://www.columbusmonthly.com/articles/2011/01/28/cm_classics/doc4a32b76a8e34d271054732.txt
· Stop watch

Training Goal
In this monthly training packet segment, we will focus on ropes and knots and the different applications in which they can be used on the fire ground.  We are not specifically talking technical rescue applications of ropes and knots, but other ways they can be used on the fire ground  

Our training goal is to ensure that the firefighter is proficient in managing ropes and typing knots beyond the confines, visibility and calmness of the kitchen table, the cliff edge or apparatus bay. 

1.	Knot Tying - Firefighters will need to be able to tie knots with bulky firefighter gloves, often times in poor visibility conditions and under stressful conditions, such as during large area searches, RIC and rescue applications, hazard and scene control (stabilizing vehicles, perimeter control, etc.) and hoisting of tools and hose lines.

Objective 1 – Given a rope of various sizes the firefighter shall be able to demonstrate the tying of different knots around objects while wearing structural firefighting gloves in zero visibility conditions.

SO 1a – Given a rope of various sizes, the firefighter, while wearing standard leather work gloves, shall demonstrate to his crew the tying the following knots & hitches within ten (10) seconds:
a. Bowline
b. Clove Hitch
c. Half Hitch
d. Figure 8 with a [single] Bight*
e. Figure 8 with a double Bight*
f. Directional Figure 8*
g. Handcuff Knot
h. Overhand knot*
i. Girth Hitch
j. Prusik Hitch*
k. Tensionless Hitch*

SO 1b – Once the firefighter has shown mastery of tying basic knots, have the firefighter perform the same skill drills, this time tying them around objects (e.g. firefighter tools, door knob, etc.) within ten (10) seconds.   “*” indicates those knots and hitches that are not applicable to this sub-objective (SO).

SO 1c – Once the firefighter has show mastery of tying basic knots around objects, this time have the firefighter do it in structural firefighting gloves within ten (10) second. “*” indicates those knots and hitches that are not applicable to this sub-objective.

SO 1d – Once the firefighter has show mastery of tying basic knots around objects with structural firefighting gloves, have the firefighter perform the same skill drills in black out conditions.  Each knot shall be tied within ten (10) seconds. “*” indicates those knots and hitches that are not applicable to this sub-objective.
 
2. Line Management for Large Area Searches – During multi-company drills, it was noted that many firefighters had difficulty deploying their own search rope/lines and managing it.  Often times, the lines became hazards to the firefighters themselves and search lines were often abandoned.  

Objective 2 – Given a search rope/line, the firefighter, while wearing full PPE, including SCBA, shall be able to show mastery of managing their search rope/line for the purpose of conducting safe and efficient large area searches.

SO 2a - Given a search line/rope, with structural firefighting gloves, the firefighter shall demonstrate how to deploy their specific search line/rope to their crew, and how to connect into a main line for large area searches.

SO 2b – Given a scenario for a large area search, the firefighter, while wearing full PPE and SCBA, shall further demonstrate to their crew the deployment of their search line/rope, and demonstrate rope/line management so that equipment and firefighters do not become entangled in the search rope/line.

SO 2c – Given a scenario for a large area search, firefighters while wearing full PPE and SCBA, under black out conditions, shall demonstrate conducting a large area search so that a knot is tied in the main line for a change of direction, and that search ropes/lines are deployed off of the main line and all lines are properly managed as to prevent any tool or personal entanglement hazards.

3. Ropes & Knots for RIC and Rescue Applications – Knot and rope use in RIC and Rescue applications will be common and may include making a rope harness, hand-cuff knot or making a simple mechanical advantage to move something or someone.

Objective: Given a rope of various sizes, the firefighter, while wearing full PPE and SCBA, shall be able to demonstrate prepping a victim with rope for their removal from an IDLH environment.

SO 3a – Given a rope, the firefighter while wearing structural firefighting gloves shall be able to demonstrate to their crew securing the following knots and/or system around a simulated victim within the allotted time.
· Handcuff Knot around the wrist of an unconscious victim within ten (10) seconds.
· Girth hitch around the SCBA shoulder straps and/or around the chest of an unconscious victim within ten (10) seconds.
· Figure 8 with a double bight with a bowline on the chest around a conscious victim within thirty (30) seconds.
· Construct a simple 2:1 with a change of direction around the SCBA shoulder straps, utilizing only rope, one carabineer (see appendix A) and a ladder so that an unconscious firefighter can be lowered to the ground from a multi-story occupancy within ninety (90) seconds.  
Note: In this evolution, it is important to ensure the SCBA is turned into a harness by running the waist belt between the legs of the firefighter.  Failure to do so in a real RIC situation may result in the SCBA being pulled off the firefighter and the firefighter falling.

SO 3b – Given a scenario, the firefighter, while wearing full PPE and SCBA, under limited visibility conditions shall demonstrate prepping a simulated victim with rope, for a given situation (see below), for removal from the IDLH environment within the allotted time frame.
· Scenario 1: A Firefighter fell into a subfloor or basement and is unresponsive. RIC makes access to the downed firefighter, places a handcuff knot on the firefighter’s wrist and communicates to the rescue team to raise.  Knot evolution time is fifteen (15) seconds.
· Scenario 2: You fell through the floor and are uninjured.  You only need rope to be raised from the subfloor.  You construct a handcuff knot and place it around your feet and hold onto the standing end to be raised up (see Appendix B).  Knot evolution time is fifteen (15) seconds.
· Scenario 3:  You need to remove a conscious civilian victim, who is wearing only a shirt and jeans from the third floor of a multi-story occupancy. Knot evolution time is sixty (60) seconds.
· Scenario 4:  You, as part of a RIC team, need to remove an unconscious firefighter from a second story window.  Utilizing a ladder and search rope w/ carabineer, prep the firefighter for the raise and lowering of a firefighter.  Evolution time is sixty (60) seconds. See Appendix A

4. Ropes & Knots for Miscellaneous Applications – Besides high angle rescue and fire ground applications, ropes and knots can be used for scene control (establishing perimeter), stabilization (e.g. stabilize a vehicle on it’s side with rope) and other technical rescue applications (e.g. making guy wires for a ladder A frame, etc.).
[image: ]
Objective: Given rope, prusiks, carabineers and optional pulley, the firefighter shall be able to tension a rope system using a back-tie and simple mechanical advantage system so that the rope is tight and no slack is present within three (3) minutes.

SO 4a - Given two stationary objects (e.g. vehicle, tree, building, light pole, etc.), the firefighter shall be able to tie the two objects together, utilizing the 1) Directional Figure 8 (right) and 2) Prusik Hitch, so that the rope is tight and the evolution is performed within three (3) minutes.  

SO 4b - Given two stationary objects (e.g. vehicle, tree, building, light pole, etc.), the firefighter shall be able to tie the two objects together, utilizing a simple 3:1 mechanical advantage system (pulley or carabineers), so that the rope is tight and the evolution is performed within three (3) minutes.

5. MCS Practice - Practice the following MCS evolution, incorporating Ropes and Knots into the evolution as described below.  
· Fire Attack Above Ground Level
· Tying off the halyard.
· Tying off the ladder to an anchor to replace the healer.
· Hoisting up a charged/uncharged hoseline.



NAITC
Monthly Training Completion Form

By signing below I am stating that each member listed has completed the objectives listed in the August 2011 NAITC Monthly Training Packet (ROPES AND KNOTS FOR FIREFIGHTING APPLICATIONS).  I am also stating that each member is proficient at the individual skills and their appropriate application. The following evolutions have been completed:

· Knot Tying
· Line Management for Large Area Searches (LMLAS)
· Ropes & Knots for RIC Applications (RKRRA)
· Ropes & Knots for Miscellaneous Applications (RKMA)
· MCS Practice

Each member is responsible for the information provided in this training packet. Members will be individually evaluated on the skills included in this packet during the quarterly evaluation/training session(s).


												
		Officer’s Printed Name					Date

												
		Officer’s Signature					Date

Members in attendance
	Name
	Knot Tying
	LMLAS
	RKRRA
	RKMA
	MCS 
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Forward completed form to the Operations Chief for retention in the training file.

(All members should be entered into the Firehouse training records (10 hrs))
Appendix A

Removing a Firefighter from Window of a Multi-Story Occupancy
Affective: Read Mark Langvardt Article
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 (
Place the running end of the rope under the last rung of the ladder.  This serves dual purposes as a control for the decent and safety.
) (
Wrap rope around highest ladder rung one can reach, with 
the 
working end on the side you are working from.
) (
Convert Firefighter’s SCBA into a harness.  Waist belt moved to between legs.
)
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 (
With the working end, tie a bowline around the ladder rung, and clip a carabineer to the bight that was just made.  This becomes your 2:1 with a 
change in direction
.
) (
RIC can now lift the down
ed
 firefighter up and out of the window.  Not shown would be another firefighter helping to lift the firefighter, while the other pulls on the standing end of 
mechanical advantage created
. 
) (
Clip the carabineer to the two (2) SCBA shoulder straps.  If you cannot, consider using webbing to bind the SCBA shoulder straps together.
)
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 (
Lower your firefighter to the ground.  The firefighter healing the ladder and managing the rope is responsible for this.
  Note: This evolution my hurt a man, so consider using a mannequin.
) (
Get the firefighter on the window sill and remove one leg at a time until the firefighter is on the rope system.
  Rope around rungs provides enough friction to control the firefighter’s descent.
)





























Appendix B

Firefighter Self Rescue (Fall into a Basement) w/ Rope & Handcuff Knot
Aka “Nance Drill”
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 (
…and wraps them around his feet.
) (
Firefighter makes a handcuff knot…
) (
RIC lowers a bight section to the firefighter.
)
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 (
Firefighter snug’s up the handcuff knot around his feet.
)
 (
When ready, firefighter holds the standing in tight, locking knees, while RIC pulls up the trapped firefighter from the basement or subfloor.
)







MARK LANGVARDT – DENVER, COLORADO FD
 
 
[image: C:\Documents and Settings\FIRE3\My Documents\My Pictures\photo_denver1.jpg]SEPTEMBER 28, 1992.  Mark Langvardt, 16-year veteran of the Denver Fire Department, died in the line of duty after becoming trapped in a confined space, while battling a 3rd-Alarm structure fire.  

Unique circumstances, and an unusual 2-story, split level floor plan created an immediate challenge for companies that responded to the commercial building that was already heavily involved with flames hidden at the rear of the structure.  

The first-arriving companies found heavy smoke, however no visible fire was showing.  The crews prepared for the initial quick attack, and other crewmembers split into teams to perform forcible entry, primary search, and ventilation.  Once inside, companies encountered heavy heat and smoke conditions throughout the interior.  Visibility on the lower floor was five feet, and the buildings floor plan was a maze of numerous large and small rooms cluttered with office equipment and furniture.  Furthermore, all windows, except one, had metal security grates on them.  

During the initial attack one team of firefighters located two rooms on the first floor, remote from each other, that were heavily involved with fire.  Soon multiple fire locations were discovered, and arson was suspected.  Additional companies were requested, including Engineer Mark Langvardt’s truck company.  

Langvardt and a partner ascended the front staircase for a second inspection of the upper floor.  Soon after arriving on the second floor, Langvardt became separated from his crew.  A momentary flashlight beam was observed from a second floor window, and recognized as a distress signal.  Several members of different crews responded in a rescue attempt.  However, as firefighters were inside, the floor sloped severely from partial collapse.  The interior route to Langvardt’s position was now cut off.  Still, firefighters attempted to crawl to Langvardt’s location, but were soon forced back by the intense heat and smoke rising from the hole created by the collapse.  

Meanwhile, firefighters outside placed ladders on each side of the window, where the beam of light had been seen, removed the metal grate and broke the window.  Dense smoke poured out of the 20-inch-wide window.  Two firefighters dove headfirst, 42 inches, landing on Langvardt.  He was face down, wedged in a fetal position with his head (helmet in place) pressed against the interior portion of the front wall.  

The room was 6 feet wide by 11 feet deep, and filled with file cabinets and other business equipment.  The space around Langvardt was 28 inches, allowing only one firefighter the opportunity to leverage Langvardt.  The path from the room was blocked, and the floor outside the room collapsed.  Smoke inside the room was so dense, that the firefighters could not evaluate Langvardt’s condition, it was apparent that he was unconscious.  Despite several hand lines deployed to push the fire away from the rescue room, the advancing fire was threatening the firefighter’s position.  Numerous attempts by rotating rescue teams to remove Langvardt from the room through the window were unsuccessful.  Langvardt was 6’ 1” tall, 190 pounds, and was wearing full turnout gear and SCBA.  Even the strongest firefighters could not lift or pull Langvardt the four feet necessary to reach the window.  

Eventually Langvardt was removed from the room, after a 55-minute rescue operation.  He was immediately transported to the hospital, where he was pronounced dead.  Langvardt’s cause of death was determined to be carbon monoxide poisoning. 
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