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	The American Waterways Operators

Interregion Safety Committee


TO:

All Captains and Pilots
FROM:
AWO Interregion Safety Committee

SUBJECT:
Lesson Plan on Line Handling for Inland/River Towboat Operations- Terminology; Safe Use and Application; Proper Leads and Securing; Types of Line; Knots
The attached lesson plan covers the basic information about lines and safe line handling.  The goal of the plan is to familiarize you with terms and help you in understanding the importance of the safe use and application of lines.  

Please use the enclosed materials to conduct a vessel safety meeting in accordance with your company’s policy.  If you have any questions, contact your company’s safety office.

Tim Sizemore
Chairman, AWO Interregion Safety Committee

Attachments

1) Safety Meeting Guide – Line Handling for Inland/River Towboat Operations: Terminology; Safe Use and Application; Proper Leads and Securing; Types of Line; Knots
2) Practical Demonstration

3) Practical Demonstration Checklist

4) Lessons Learned Submission Form

5) Safety Meeting Follow-Up Form

SAFETY MEETING LESSON PLAN – INSTRUCTIONS FOR CONDUCTING INLAND/RIVER LINE HANDLING TRAINING: 

TERMINOLOGY; SAFE USE AND APPLICATION; PROPER LEADS AND SECURING; TYPES OF LINE; KNOTS
Step I: Preparation

· Make sure all the materials listed above are included in this package.

· Review all the material before conducting the meeting.

Step II: Presentation

· Gather the crew.

· Conduct the meeting (approximately 30 minutes).

Step III: Follow Up

· Ask crewmembers to share a “near miss” or lessons learned.
· Log the record of the meeting as per your company’s policy.
· At the end of the meeting, complete the Safety Meeting Follow-up Form and return it as per company policy.
· Retain the Lesson Plan information for future use and reference.
NOTE!  PLEASE CONTACT YOUR COMPANY’S OPERATIONS OR SAFETY DEPARTMENT IF YOU HAVE ANY QUESTIONS OR SUGGESTIONS CONCERNING THIS LESSON PLAN.

Note!  This lesson plan and all the material it contains should be considered suggestions and helpful hints to assist you in conducting your vessel safety meeting.  You are encouraged to use your own words and experiences when presenting the material contained in this lesson plan.

SUGGESTIONS FOR CONDUCTING THE MEETING

I. Discuss the objectives of the lesson plan:

1. To explain terminology; safe use and application; proper leads and securing.

2. To identify various lines and uses; demonstrate proper coiling, flaking and storage; understand commonly used knots. 

3. To share and collect “lessons learned.”

II. Deliver the training.  (The script is in bold italic.)  

This lesson plan is an introduction to line handling.  Since many of you may already know much of this information, you can help those who don’t.  This is basic information that all crewmembers should know.

Terminology

Let’s start out with some basic terminology.

In general, fiber ropes are called lines and wire rope is referred to as cable or just wire.  Line refers to a piece of fiber rope that is in use or has been cut or spliced for a specific purpose, such as a bow line or stern line.  Lines are usually identified by size, manufacturing process and designated usage, such as a “2-inch, 3‑strand line.”  There are many types of lines; however, the main one used in inland operations is 3-strand.  

The term “lay” of the line refers to the manufacturing process of the lines and the way the rope yarns are twisted together to make the line.  All 3‑strand line is right-hand lay, identified by following the direction of the lay up and to the right.  Lay is important because 3-strand lines will always follow the lay of the line when coiling them.  Since 3‑strand line is “right handed,” it should always be coiled clockwise, or to the right.  Failure to do so will unlay the line, resulting in a “hockle,” which is a small kink in the line.  Hockles can diminish the strength of a line 50-60 percent.  Right-hand laid lines should be fastened around capstans and deck fittings with right-hand turns as well.  Failure to use lines with the lay can damage and weaken them if the hockles are not unwound from the line.

A bight is the part of the rope between the end and the standing part.  It can also be a loop formed by folding the rope back on itself.  Getting caught in a bight can cause severe injury.  Keep your hands, feet and all body parts clear of the bight!
A line is almost useless without an “eye.”  An “eye” is a loop in the end of a line made by splicing and sometimes, knotting.  Splicing is weaving strands of a line into itself or into a second piece of line.

The following terminology is widely used in the industry to describe working the lines.  You should be familiar with the terms.
Slack (Slip and/or surge) the line: to ease off the strain of a tight line.  If you have never slacked a line under extreme tension, ask for the guidance of an experienced crewmember.  Lines under tension can jump or recoil off the deck fitting with the speed of a gunshot and cause severe injury.

Catch a line: to lasso a tie-up line to a piling, deck or dock fitting.

Make it fast/dog it off: to tie the line off to a deck fitting.

Take up the slack: to haul in all the excess loose line between the deck fitting on the vessel (boat or barge) and what the other end is tied to or around.

Hold the line: to secure the line.  However, the line may need to be adjusted before the job is finished.

Check the line/stopping a cut: Has several meanings.  One is to hold a prescribed amount of strain on a line while slipping or surging it to avoid parting it. Another is to place tension on a line to help control the tow to help bring it into position.

Let go (turn loose): to release the line from its attachment in preparation for departure.

Flake a line: to lay out line on deck in parallel rows so the line will run free without tangling.  

Line Usage

Mooring line: Any line used to secure a vessel.

Breast line: A line that leads straight across from the vessel that keeps the vessel from moving outward from its mooring.

Backing line: Used to keep drag barges from running ahead when backing the tow.  Also, any line running forward from the tow string to keep the adjacent barge (drag string) from moving forward when the towboat works astern.
Towing line: Used to keep drag barge from moving backwards when going ahead with the tow.  Also, any line running aft from the tow string to the adjacent barge for the purpose of dragging that adjacent barge in the forward direction of the tow.

Check line: Used to check the motion when stopping the vessel.

Head (bow/face/capstan) line: Line used to secure the boat off the H-bitt on the bow.
Safe Use and Application

Now that we’ve covered some basic terminology, let’s go over the safety guidelines to remember when handling line.

Inspect lines before each use: Our company’s policy is ___________ (explain your company’s policy).  Lines should always be coiled neatly when not in use and the unused portion, or “bitter end,” of lines that are being used should always be coiled neatly around the bitt and off the deck to avoid creating a tripping hazard.

Stay out of the bight and be aware of the line snap-back danger zone or “line of fire.”  Never step over a line under strain and avoid stepping on lines.  Inspect deck fittings for cracks, burrs and corrosion that may damage lines.  

Protect your back by using proper techniques for lifting, carrying and dragging lines.  Remember, if a line gets wet, there is added weight.
Proper Leads and Securing

There are many ways to be proficient at throwing lines, turning them loose and letting them go.  But, the safety rules stay the same.  Make sure that all body parts are out of the “line of fire” or snapback danger zone.  Watch your position – be aware of the edge near the water.
Types of Line

Since fiber lines may present a risk to crewmember safety, it is important to know about the types of lines and their characteristics, especially how they react under strain.

There are several types of line used in our operations:

· Natural Fiber

· Synthetic

· High strength synthetic, e.g., Spectra®

These lines are constructed in two basic ways:

· Laid or stranded (3-, 6-, 8- and 12-strands)

· Braided

Stranded lines, such as a 3-strand line, are the most commonly used in inland towing operations.

The construction of line is a series of layers.  Individual fibers are twisted into yarns, the yarns are twisted into strands and the strands are twisted into line.  Right-laid is twisted clockwise and left-laid is twisted counterclockwise.  The fibers are twisted in the same direction as the strands; however, the yarns are twisted in the opposite direction.  This right, left, right for right-laid line helps give strength, keep the line from kinking, and hold its shape.

The other type of construction is braided line.  This type of line does not stretch to the degree that twisted (stranded) line does, and is more difficult to splice.  Braided line also tends to snag when used as docking line if the pilings are rough.  However, it goes through a pulley or block very well because of its rounded shape, and is stronger than its equivalent-sized stranded line.  

Let’s go over each of these types of lines and talk about their various sizes, strengths, loads and typical applications.

Natural Fiber
Natural fibers are not commonly used on the inland river system.  Natural fibers such as manila, sisal, hemp and cotton will shrink when they get wet and also tend to rot or become brittle.  

Synthetic

Popular materials used to make line today are nylon and polypropylene with a polyester (Dacron) cover.  They are strong, hold up well to the weather and stress, and coil without kinking.  Nylon and polyester ropes have a lot of stretch (up to 40 percent) and are very strong for their size, allowing them to absorb shock loads well.  However, when they are wet, they can lose up to 25 percent of their strength.  They wear well, resist mildew and rot, and do not float.

Synthetic lines are lighter, stronger and more rot-resistant, generally, than natural fiber lines.  Synthetic lines are slipperier than natural fiber ropes so be sure to check your knots to make sure they are secure.  

High-Strength Synthetic

New technologies have improved the manufacture of synthetic lines.   These new materials, such as Spectra® and Plasma®, have improved strength and durability over traditional synthetic fibers, such as Nylon, polyester and other co-polymers, as well as reduced stretching.

Size

Sizes are determined by diameter (or thickness) up to about ¾ -inch line, and larger lines are described by circumference (or distance around the line).  The lines we use in our industry range from 1-2½ inches in diameter.

Rope Breaking Strength

Each type of line has a different breaking strength and safe working load.  For example, polypropylene is not as strong as Dacron and Dacron is not as strong as nylon.  (Polypropylene cannot be worked on fittings, as it heats and melts, sticking to the fitting.)
Knots and splices will reduce the breaking strength of a line by as much as 50 to 60 percent.  The weakest point in the line is the knot or splice.  However, a splice is much stronger than a knot.

Failure of a tensioned line is a serious hazard and can cause snapback, which can result in death or injury.  If the risk for serious damage to equipment or injury to personnel exists, the line should be replaced.
Knots
There are various knots and hitches you may use in your work.  Knowing the proper knots and hitches to use can reduce the risk of hazards associated with line handling and can improve safety.  

Let’s go over some commonly used knots and hitches, and their purposes.

Bowline:  the king of knots.  Used to form a temporary loop (an “eye”) in a line.  Won’t slip or jam under strain.

Half hitch: a turn of a line around an object with the bitter end led back through the bight.

Clove hitch: used to temporarily attach a line to a piling.  Can come loose unless it is followed by a half hitch.

Round turn and two half hitches: used to permanently tie up to a piling/bitt.

Becket or sheet bend: used to tie lines of different sizes together.

Double Becket (sheet bend): also used to secure lines of different diameters.

Square knot or reef knot: used to connect lines of the same diameter.

III. Practical Demonstration

Now, we’re going to have a demonstration of what we’ve just discussed.  (Demonstrate to the crew the following items/tasks.  Have each crewmember identify the item or complete the following practical task.)

Item

3-strand line

Head line
Towing line

Mooring line

Check line
Breast line

Backing line

Task

Tie on a line

Coil a line

Flake a line

Secure a line on a bitt/timberhead
Secure a line on a cleat/cavel/kevel
Throw/Catch a line 
Knots and Hitches

Bowline

Half hitch

Clove hitch

Round turn and two half hitches

Becket or sheet bend

Double Becket (sheet bend)

Square knot or reef knot

Practical Demonstration Checklist

	
	Knowledge of/Proficiency

	Item
	

	3-strand line
	

	Head line
	

	Towing line
	

	Mooring line
	

	Check line
	

	Breast line
	

	Backing line
	

	
	

	Task
	

	Tie on a line
	

	Coil a line
	

	Flake a line
	

	Secure a line on a bitt/timberhead
	

	Secure a line on a cleat/cavel (kevel)
	

	Throw/Catch a line 
	

	
	

	Knots and Hitches
	

	Bowline
	

	Half hitch
	

	Clove hitch
	

	Round turn and two half hitches
	

	Becket or sheet bend
	

	Double Becket (sheet bend)
	

	Square knot or reef knot
	


IV. Review the objectives of this safety meeting:

1. To explain terminology; safe use and application; proper leads and securing.

2. To identify various lines and uses; demonstrate proper coiling, flaking and storage; understand commonly used knots. 

3. To share and collect “lessons learned.”

V. Hold a discussion/share “lessons learned.”

· Encourage an open discussion of this subject between crewmembers, asking them if they think they understand the information contained in this lesson.

· Relate any of your experiences.

(Script) Does anyone have any line handling lessons learned to share?  (If no crewmember offers an example, give one yourself or continue to “lessons learned.”)

 (Hand out the “lesson learned” submission forms and ask crewmembers to share their experiences for future lesson plans.)

VII. 
Fill out the safety meeting follow-up form.

LESSON LEARNED SUBMISSION FORM

Do you have a lesson learned to share as part of a future lesson plan?  You can use this sheet or submit this information in a similar format.

Type of incident:

Date:

Time:

Weather Conditions:

Location/Milemarker:

Tow make-up:

Explanation of incident:

Please give this form to your operations or safety department.  It will be passed on to the AWO Interregion Safety Committee for its “lessons learned” library.  Thank you for your contribution to making our industry safer.

SAFETY MEETING FOLLOW-UP FORM

MEETING TOPIC:  Line Handling: Terminology, Safe Use and Application; Proper Leads and Securing; Types of Line; Knots
FACILITY/VESSEL ______________________________________________________

DATE OF MEETING:  MONTH: _____________   DAY: ___________   YEAR: _______

TIME STARTED: ________________    TIME ENDED: _______________

MATERIAL LISTED ON COVER PAGE RECEIVED?   YES _____  NO _____

SAFETY MEETING INFORMATION:

1.
WAS THE MEETING TOPIC TIMELY/HELPFUL?   YES _____  NO _____

2.
DID THE CREW PARTICIPATE IN THE MEETING?   YES _____  NO _____

3.
INFORMATION FOR THE MEETING WAS FACTUAL?  YES _____  NO _____

4.
DID YOU MAKE AN ENTRY IN INK IN THE VESSEL LOG DESCRIBING

 
DATE, TIME AND TOPIC OF MEETING?   YES _____  NO _____

5.
ANY COMMENTS OR SUGGESTIONS CONCERNING THE MEETING: _____________________________________________________________________

______________________________________________________________________

6.
WHAT TOPIC/TOPICS WOULD YOU LIKE TO DISCUSS IN FUTURE MEETINGS?

______________________________________________________________________

EVERYONE ATTENDING THE MEETING MUST SIGN BELOW:

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

MEETING CONDUCTED BY: ___________________________________

DATE: ______________________________
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