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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- Inspection and Maintenance
The attached lesson plan covers the inspection and maintenance of lines.  (The inspection and maintenance of tow wire is covered elsewhere.)  The goal of the plan is to familiarize you and help you understand the importance of the inspection and maintenance of fiber lines.  Since fiber lines can break suddenly and without warning, proper inspection and maintenance is critical.

This lesson plan contains general information.  Different types of tugboat and towboat operations (ship assist, dredging, etc.) have specific procedures that are not covered in this lesson plan.

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: Inspection and Maintenance
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: 

INSPECTION AND MAINTENANCE
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 the importance of inspection and maintenance of lines.

2. To identify various types and causes of deteriorated lines. 

3. To share and collect “lessons learned.”

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

This lesson plan is an introduction to the inspection and maintenance of lines.  Since lines may present a risk to crewmember safety, it is important to understand how the inspection and maintenance of lines can help prevent incidents.  Some companies conduct testing with line manufacturers to make sure that lines are constructed to specifications.
The information contained in this lesson plan is general information.

Safety Hazards
Let’s start out with some of the safety hazards of lines.
The most serious danger when using fiber lines is “snap-back,” the sudden release of the static energy stored in the stretched line when it breaks.  When a line is loaded, it stretches.  Energy is stored in the line equal to the breaking strength of the line, which could be as much as 200,000 pounds!  When the line breaks, this energy is suddenly released, like a rubber band.  The ends of the line snap back (with the speed of a rifle shot), striking anything in their path with tremendous force.  The danger zone is also known as the line of fire.
Lines can break suddenly and without warning.  They may not give audible signals of pending failure.  Line handlers must stand clear of the line of fire or potential path of snap-back, which is an area much larger than that just surrounding the tensioned line.  In general, any point within a 10 degree cone around the line from any point at which the line may break is in danger.  Remember, lines can strike solid objects and ricochet, also.
You are the most essential link in a proper inspection regime.

How to Inspect Lines
Lines lose strength and deteriorate through normal use and must eventually be replaced.  Weak points and potential areas of failure can be found and the line repaired or retired before it parts in service.  This is generally conducted by visual inspection.
When inspecting lines, such as mooring lines, be careful of foreign objects that may have become embedded in the line, such as old fishing hooks.

It is also important to check the manufacturer’s recommendations for guidelines on inspection and maintenance.

Alert the captain if you suspect there are any problems with the lines you inspect. 

Frequency of Inspection

Lines should be inspected prior to deployment and retrieval of the lines.  This is important both if the line is used frequently or infrequently.
Signs of Deterioration

There are many reasons for line deterioration and we’ll go over them next.  
While some signs of damage, such as hockling, cuts, surface abrasion and fusion are readily visible, others are not.  While it is not possible to list every reason to retire or repair a line, the following guidelines can help us determine if we should do so.

Cuts

The degree of damage caused by a cut depends on the depth and extent of the cut and on the line construction.  Each strand of a three-, six- or eight-strand line carries a large portion of the load.  In general, any cut that penetrates through 25 percent of the area of any one strand critically weakens the line.  The area of the line should be cut out and spliced or the line retired.

For newer types of synthetic lines, almost the entire load is carried by the inner core.  Therefore, if the external sheath becomes damaged, the internal load-bearing fibers may degrade quickly through exposure to ultraviolet rays or through mechanical wear.

External abrasion and fusion
A moderate amount of external abrasion is normal and can be tolerated in most lines.  The abrasion looks fuzzy.  If abrasion reduces the solid diameter of the line by more than 5 percent, then the line should be retired.  If the abrasion is localized and the remainder of the line is in good condition, then the line may be spliced.
Severe localized abrasion of even one strand of a three-, six- or eight-strand line can significantly reduce the strength of the strand and upset the line structure.  If the abrasion on any one strand penetrates more than 15 percent of the strand area, the rope should be cut and spliced.
Internal abrasion

Internal abrasion is caused by the strands and yarns rubbing against each other as the line undergoes repeated loadings and unloadings.  Carefully open the structure of the line to examine the surfaces of the strands at the point where they come into contact with each other.  If yarns or strands are worn through, the line should be retired.

Hockling

Hockling normally occurs only in twisted lines.  A hockle is a knot in the line or a hole in which strands have separated.  If a hockle appears in a line that is in good condition, it should be cut out and the line spliced.  Hockles occasionally occur in the individual strands of three-, six- and eight-strand line.  The line should be cut and spliced.  Sometimes, the strand can be twisted and returned to its original lay/shape.
Ultraviolet damage

Ultraviolet rays from the sun destroy the strength of synthetic fibers.  Weakened fibers can easily be rubbed off the surface of the line.  The significance of the damage depends on the size of the line.  Larger lines (1½ – 2½ in) are normally not as seriously damaged because only the yarns on the surface of the line are affected.
Chemical damage

Some synthetic line materials can be damaged by chemicals.  Nylon is affected by acids.  Rust can be acidic and weaken nylon.  If a nylon line has been significantly discolored by rust beyond the surface yarns, the affected portion should be cut out or the entire line should be discarded.

Paints, paint thinners and even their fumes can damage some synthetic fibers.  Lines should not be stored in the same room as paints and thinners.  If a line has become soaked in paint or thinners, it should be discarded.

Fusion

Fusion is when heat damages a line.  There may be glazing on the surface of the line.  In extreme cases, local fused section on line indicates heat through friction and considerable loss of strength can be expected.  If considerable, the line should be retired.

Eyes
Abrasion and fusion at the inside back of the eye are common problems.  If significant abrasion or fusion is found, the eye should be respliced.

Chafing Gear
There are several kinds of chafing gear.  Manufacturer-installed plastic coatings, old fire hose (or “snakeskin”), and leather jackets are all used to protect lines.  They should also be inspected for deterioration, using the above criteria. 
Maintenance

There are many recommendations for the care and handling of lines.  Some of them are listed below.

New right-hand lay lines should be uncoiled from the center of the coil in a counter-clockwise direction.  When recoiling it, the line should be coiled in a clockwise direction.  If it is a left-hand lay line, the opposite applies.

Lines should be flaked down with as large a flake as possible to avoid kinking the lines when storing them.

Excessive build-up of turns in lines should be avoided.  Excessive twist should be worked out of the line by hand before loading.
A capstan or winch drum rotating clockwise will add turns to a right-hand laid line and one turning counter-clockwise will removed turns.  To avoid this, the line should frequently be turned end for end.

Lines should not be dragged over sharp or rough edges or along the ground, as they could pick up abrasive particles.

Chafing at chocks and fairleads and on edges of dolphins and piers should be avoided.  All metal fittings should be smooth, and lines protected against chafing with anti-chafe devices such as leather jackets.  Winch drums, chocks and fairleads should be smooth and free of rust as possible.  If chocks are roller type, they should be free running.

Synthetic lines should not be exposed to heat.  They should never be dried by placing them near heaters.  However, remember that loaded lines will heat faster if they are wet.
Sharp bends on a line should be avoided as much as possible. 

Extreme care should be used when easing out lines from around bitts, cleats or other holding devices, to avoid the sudden slipping of the line.

Mooring lines should never be knotted.  Knots weaken a line considerably, even after they are removed.

III. Practical Demonstration

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

Type of Line Damage
Fiber deterioration
External wear

Local abrasion

Hockle

Chemical exposure
Fusion

IV. Practical Demonstration Checklist

	
	Knowledge of

	Fiber deterioration
	

	External wear
	

	Local abrasion
	

	Hockle
	

	Chemical exposure
	

	Fusion
	


V. Review the objectives of this safety meeting:

1. To explain the importance of inspection and maintenance of lines.

2. To identify various types and causes of deteriorated lines. 

3. To share and collect “lessons learned.”

VI. 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 inspection or maintenance 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: Inspection and Maintenance
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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