[image: image23.png]CLEMSON

IIIIIIIIII



     CURI Fall Prevention Program
 [image: image24.png]



[image: image23.png][image: image24.png][image: image25.emf]

I. PURPOSE
The guidelines of this program are designed to help reduce employee exposure to fall hazards. Fall Protection is the process of protecting employees when working in elevated situations. Whenever possible the best fall protection is to engineer out the fall hazard.
II. SCOPE
Within the facilities, a number of work activities expose employees to potential fall hazards. These include: maintenance, cleaning equipment, disassembly & assembly operations, material delivery from mezzanine floors and warehousing. Fall protection includes all measures taken to prevent falls.  These include railings, fixed ladders and scaffolds with attached guards and personal fall protection equipment with double locking snap hooks.

III. DEFINITIONS

A. Anchor is a secure point of attachment for lifelines, lanyards, or deceleration devices.  Must be capable of supporting 5000 lbs.
B. Body harness is a piece of fall protection equipment which straps are secured about the employee in a manner that will distribute fall forces over the thighs, pelvis, waist, chest and shoulders with means for attaching other components of a personal fall arrest system.

C. Competent person means one who is trained and capable of identifying existing and predictable hazards, and who has authorization to take prompt corrective measure to eliminate them.  
D. Fall Arrest is using a three component system consisting of anchor, lanyard with shock absorber or retractable lanyard and harness to arrest a fall in progress.  

E. Fall Prevention is elimination of the hazard by engineering design.

F. Fall Protection using personal fall arrest or fall restraint systems.
G. Travel Restraint System is an anchor, lanyard, and body harness used to eliminate the possibility of a person going over the edge of a walking working surface.  It prevents an employee from reaching a fall hazard. 
H. Free fall is the act of falling before the shock absorber starts to take effect.

I. Guardrail system is a barrier erected to prevent employees from falling to lower levels.  It is comprised of a top rail, mid rail, and in most cases, a toe board.

J. Lanyard is a flexible line of rope, wire rope, or strap which generally has a connector at each end for connecting a body harness to a shock absorber, lifeline, or anchor.

K. Retractable lanyard is a deceleration device containing a drum-wound line which can be slowly extracted from, or retracted onto, the drum under slight tension during normal employee movement.  After onset of a fall, the retractable lanyard automatically locks the drum and arrests the fall.

L. Shock absorber is a piece of fall protection equipment (such as rip-stitch lanyard, tearing or deforming lanyard, and retractable lanyard) which dissipates and limits the energy imposed on an employee during a fall arrest.
M. Working surface is any surface on which an employee walks or works, including, but not limited to, floors, roofs, ramps, bridges, runways, machinery, formwork and concrete reinforcing steel but not including ladders, vehicles, or trailers, on which employees must be located in order to perform their job duties.

IV. RESPONSIBILITIES

A. Safety Department is responsible for the initial design of the fall protection program, interpretation of program requirements, and to serve as a continuing knowledge resource for the site.

B. Manager/Supervisor is responsible for the fall prevention and protection program, the fall hazard assessment (Attachment 1) and employee training at the site.
1. Must utilize design controls to eliminate the hazard or implement effective measures to prevent or protect employees from falls. 
2. Ensure the site fall prevention and protection program guidelines are followed by all employees.

3. Ensure all employees exposed to fall hazards have been trained in fall prevention and protection.

4. Maintain effective fall prevention or protection equipment for employee use.  
5. Must also implement effective measures to provide for rescue if necessary.
6. Review and update the site fall prevention and protection program 

7. Ensure employees are trained and adhering to all elements of the program.
C. Employee is responsible for the safe use of fall prevention systems and fall protection equipment. 
1. Inspect fall protection equipment before use and document the inspection on the harness tab.  If an inspection was performed prior for the month, then documentation does not need to be duplicated.  (However, make sure the condition of the harness is still acceptable for use.)
2. Use fall prevention and fall protection correctly when working at > 4’ height.
3. Report all damaged fall protection equipment immediately to the supervisor.
4. Before using personal fall arrest system, understand how to notify someone / (or your supervisor) if rescue is needed – even if self-rescue is the rescue technique.
V. PROCEDURAL GUIDELINES AND REQUIREMENTS
A. Fall Hazard Assessment (See Attachment 1)  is required to be completed to:
1. Identify all fall hazards at heights of 4’ and above 
2. Address any work to be performed within 6 feet of the roof’s edge
3. Implement the best means for fall prevention, communication and rescue.  
4. Address means to eliminate hazards
5. An STA (Safety Task Analysis) can be used in place of a Fall Hazard Assessment.


Note:  When mitigating fall hazards remember to utilize the hierarchy of controls
1. Eliminate Fall Hazards:  The primary means of preventing falls from an elevation is to eliminate fall exposures when equipment or facilities are originally designed.  An example is ensuring manually operated switches and valves are at ground level.
2. Engineering Controls:  Falls will be prevented by engineering the hazard out of the system.  An example is the installation of guard rails to prevent falls.

3. Administrative Controls: Restricting access to certain areas.  An example is the roof access permit to ensure hazards are controlled and procedures are understood prior to accessing a roof.
4. Fall Restraint Systems:  This aspect of fall protection is to prevent falls from occurring by restraining employees away from the fall hazard through the utilization of a harness, restraint lanyard and anchorage point.
5. Fall Arrest Systems: This aspect of fall protection is designed to reduce the risk of injury in the event of a fall where the hazard could not be engineered out of the system.  The use of a fall arrest system is the least desirable method of protection because it minimizes the consequences of a fall rather than preventing its occurrence.  This should only be used when it is determined that exposure to fall hazards cannot be eliminated or prevented through engineering.   This aspect of fall protection involves a fall arrest system including, a full body harness, shock absorbing lanyard and anchorage point.
B. Working Surface Requirements See Attachment 4 for example criteria and pictures.
1. Unprotected Sides & Edges: Employees working or walking where there is an unprotected ledge, including hoist areas, holes, ramps and walkways with a fall exposure of four feet or more, roofs with unprotected sides and a height of four feet or more to a lower level must be protected from falls by installation of a guardrail system or a personal fall protection system. Low sloped roofs can also be protected by a combination of a guardrail system and a warning line system. 

2. Wall Openings: Any employee that is required to work near openings that have a fall exposure of four feet or more to a lower level and the edge of the opening is less than 42 inches from the working surface, the opening must be guarded by a guardrail or a personal fall protection system.
3. Skylights: Employees must be protected near skylights with the appropriate protection system and with 3 1/2” toe boards when work is being performed around opening or skylight.
4. Excavations: Employees must be protected from falling six feet or more into an open excavation by a guardrail system, fence or barricades.

5. Dangerous Equipment: Any employee working six feet or more above dangerous equipment must be protected from falling on the equipment by machine guards, a guardrail system, or a personal fall arrest system.

6. Roof Work Areas: Before any CURI employee or contractor accesses a roof where the roof is not fully enclosed by a guardrail system, a roof access permit must be completed and signed by the manager.  The roof access permit is valid for one shift and must be maintained by the manager.  Terminated roof access permits must be maintained annually.  See Attachment 3 for Roof Access Permit.

Walking/working surfaces near roof openings or skylights must also be protected with the appropriate protection system and with 3 1/2” toe boards when work is being performed around opening or skylight.

VI. Fall Arrest Procedural Requirements
A. A Full Body Harness must be used in fall arrest situations.
1.   Areas of the campus are the:
· Roofs of all buildings where railings are not present

· Test benches where work requires leaving aerial lift

· Mezzanines when railing are removed

· When operating aerial lifts
B. Anchors may be temporary or permanent.  Permanent and temporary anchors must be designed to support 5000 lbs. per employee or at minimum twice the maximum force needed to arrest a fall.  A guardrail is NOT to be used for a fall arrest system anchor.
1. Employees should remain connected to an anchor at all times (e/x.  Double-legged lanyard)
2. Anchors must be connected as directly overhead as possible, especially when using retractable lanyard in order to avoid a swing fall injury.
3. Pipes and conduit are not capable of supporting 5000 lbs. of force.
C. Lanyards must be inspected before use and used as they were designed.

1. The lanyard must be connected ONLY to the D-ring on the back of the harness between the shoulder blades in fall arrest situations.
2. Shock absorbers are required in ALL fall arrest situations.  It may be installed permanently in a retractable and a fixed length lanyard, or as a separate system component.

3. Retractable lanyards are preferred in most fall arrest situations, because the overall stopping distance is shorter than fixed length lanyards. Retractable lanyards reduce free fall distance when connected directly overhead. 
4. The anchor should be at or higher than the D-ring on the body harness in order to limit freefall distance to six 


(6) Feet or less.
When a lanyard is selected, a fall clearance calculation must indicate adequate clearance from the anchor to keep the employee from contacting the ground or next lower level.  The equipment label should always be referred to for specific shock absorber extension length or maximum arresting distance.  See Attachment 5 for examples of fall clearance calculations to indicate the anchor height needed to prevent employee from contacting the ground or next lower level. 
Additional Requirements:

1. You must use personal fall protection at all times when operating telescoping and articulating personnel lifts. 
2. If you do fall, the harness and/or lanyard you were using must be returned to the site manager for destruction. 
3. If you fall while using a retractable lifeline (reel) device, you must notify CURI Safety and site management so that it can be returned to the manufacturer for recertification.
VII. Rescue Requirements: 
Core Fall Protection Rescue Plan:  

	Summary: The use of appropriate rescue plans are required whenever personal fall arrest systems are used.  This component of the overall fall protection program, is intended to supplement pre task Safety Task analysis and team planning. 


 Personnel should be able to reach the scene of the fallen employee and perform rescue operations promptly. Before employees perform work requiring the use of a personal fall arrest system, a rescue plan must be identified: 
A. Analyze rescue for specific tasks and document in the fall hazard assessment (Attachment 1).
B. Develop means for emergency rescue (or supervisor) to be notified in the case of a fall.
C. Employee must understand the emergency notification system and have tools to notify.
D. The people that perform rescue for a fallen employee must have prior training and equipment needed to rescue.
E. STA must include specific steps needed for effective rescue!
In cases of non-routine tasks, the manager must establish a rescue plan before the task is performed, document as a process, and ensure the process is included in the site fall hazard assessment.
A. Preferred rescue plans are listed below in priority order.
1.    The employee can self-rescue without placing himself or anyone else in danger.
2. A trained scissor or aerial lift operator can safely perform the rescue.
3. A trained rescue team performs the rescue.
4. The local trained fire department performs the rescue. 
Trained employees may perform rescue only within the scope of their training.  Scissor lift and aerial lifts may be used by trained operators in some situations.  No employee will endanger a fallen employee by using equipment not designed or suitable for the situation.  For example, come-alongs, crane hook, fork-truck and a pallet must not be used.

VIII. Storage, Inspection and Maintenance Requirements 
Fall Protection Equipment must be stored in a cool, dry and clean environment out of direct sunlight. Employees using fall protection equipment must return the equipment to its proper storage area, unless you have been assigned your own equipment (i.e. full body harness). 

The employee must complete a proper inspection prior to each use.  User must inspect the anchor, lanyard, and body harness to ensure they are in working order.  If the equipment is questionable or does not pass inspection, it must not be used and immediately reported to the manager.  The equipment must be removed from service and destroyed or re-certified per manufacturer instructions.  Items to check during inspection are included in Attachment 2.
A competent person must inspect all fall protection equipment (anchors, lanyards, and body harnesses) at least annually.  These inspections must be documented.  When performing an inspection also ensure that it is marked on the label.  Maintain documentation for the period of time the equipment is in service.
The life expectancy of fall protection equipment is determined by the manufacturer (typically 5 years). 
XI. Fall Protection Training requires supervisors and employees involved with or performing work at heights 4 feet and higher to be trained prior to use of fall prevention and/or protection. Employees must also be trained on the specific hazards of the area.  For employees that use fall protection, information related to rescue must be included in the training.  
A.
 Training Requirements:
1. Training describing the purpose and importance of fall prevention and/or fall protection, site procedure/policy and specific fall hazards at the site is required. Employees must be trained on Fall Prevention and Fall Protection equipment, Personal Protective Equipment inspection and use.  Fall Protection training must include Fall Arrest Clearance Calculation and fall rescue procedures.  
2. Verification that employees understood classroom training through use of a quiz or other means. (Questions answered at end of training) 
3. Employees must display competence by demonstrating their ability to physically don and use the PPE and equipment. 
4. Refresher training must be completed annually and must include areas of emphasis related to Fall Arrest Clearance, PPE and equipment inspection.

5. Retraining shall be provided as need if deficiencies are found in procedures or employee performance. Modifications or changes are made to fall hazards or fall hazard control equipment. If additional training or retraining is requested by employees
B. Retraining must be conducted:
1. When determined by supervision due to deficiencies or employee actions
2. When training becomes obsolete due to workplace changes
3. When the fall protection system changes

4. When employee(s) request additional training or retraining for any reason
RELATED DOCUMENTS – 
ATTACHMENT 1:  Fall Hazard Assessment 
ATTACHMENT 2:  Fall Protection Equipment Selection
ATTACHMENT 3:  Roof Access Permit
ATTACHMENT 4:  Fall Prevention and Protection Definition Examples

ATTACHMENT 5:  Fall Arrest Clearance Calculation Examples

ATTACHMENT 1:  Fall Hazard Assessment 
	Date of initial assessment:
	
	

	Last date of review or update:
	
	

	Name of Reviewer:
	
	

	
	
	
	

	Task (4 feet or Higher)
	Means of Fall Prevention or Protection
	Emergency Communication
	Rescue Plan

	Ex. Work on top of Switch gear
	Install beam clamp to I-beam above machine and utilize a 25ft retractable.
	Radio call for help
	A-frame ladder

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


ATTACHMENT 2:  Harness and Lanyard Inspection Guide  

Harness Inspection

To inspect your harness, perform the following procedures.

	

	1) Webbing
Grasp the webbing with your hands 6 inches (152mm) to 8 inches (203mm) apart. Bend the webbing in an inverted “U” as shown. The surface tension resulting makes damaged fibers or cuts easier to detect. Follow this procedure the entire length of the webbing, inspecting both sides of each strap. Look for frayed edges, broken fibers, pulled stitches, cuts, burns and chemical damage.

	

	2) D-Rings/Back Pads
Check D-rings for distortion, cracks, breaks, and rough or sharp edges. The D-ring should pivot freely. Inspect for any unusual wear, frayed or cut fibers, or broken stitching of the D-ring attachments. Pads should also be inspected for cracks, excessive wear, or other signs of damage.

	

	3) Buckles 
Inspect for any unusual wear, frayed or cut fibers, or broken stitching of the buckle attachments.

	

	4) Tongue Buckles/Grommets
Buckle tongues should be free of distortion in shape and motion. They should overlap the buckle frame and move freely back and forth in their socket. Roller should turn freely on frame. Check for distortion or sharp edges. Inspect for loose, distorted or broken grommets. Webbing should not have additional punched holes.

	

	5) Friction and Mating Buckles
Inspect the buckle for distortion. The outer bars and center bars must be straight. Pay special attention to corners and attachment points at the center bar.

	

	6) Quick-Connect Buckles
Inspect the buckle for distortion. The outer bars and center bars must be straight. Make sure dual-tab release mechanism is free of debris and engages properly.

	

	7) Harness Fall Arrest Indicators
Inspect fall arrest indicators (located on the back D-ring pad) for signs of activation. Remove from service if broken or stretched between any of the four (4) pairs of arrows.



Lanyard Inspection

When inspecting lanyards, begin at one end and work to the opposite end, slowly rotating the lanyard so that the entire circumference is checked. Additionally, follow the procedures below.
	

	1) Hardware
A) Snaps: Inspect closely for hook and eye distortions, cracks, corrosion, or pitted surfaces. The keeper (latch) should seat into the nose without binding and should not be distorted or obstructed. The keeper spring should exert sufficient force to firmly close the keeper. Keeper locks must prevent the keeper from opening when the keeper closes.

	

	B) Thimbles: The thimble must be firmly seated in the eye of the splice, and the splice should have no loose or cut strands. The edges of the thimble must be free of sharp edges, distortion, or cracks.

	

	2) Wire Rope Lanyard
Always wear gloves when inspecting a wire rope lanyard; broken strands can cause injury. While rotating the wire rope lanyard, watch for cuts, frayed areas or unusual wearing patterns on the wire. Broken strands will separate from the body of the lanyard.

	

	3) Web Lanyard 
While bending webbing over a pipe or mandrel, observe each side of the webbed lanyard. This will reveal any cuts, snags or breaks. Swelling, discoloration, cracks and charring are obvious signs of chemical or heat damage. Observe closely for any breaks in stitching. Inspect lanyard warning flag for signs of activation. Titan tubular lanyards must be measured to determine activation.

	

	4) Rope Lanyard
Rotate the rope lanyard while inspecting from end-to-end for any fuzzy, worn, broken or cut fibers. Weakened areas from extreme loads will appear as a noticeable change in original diameter. The rope diameter should be uniform throughout, following a short break-in period.

	

	5) Shock Absorber Pack
The outer portion of the pack should be examined for burn holes and tears. Stitching on areas where the pack is sewn to D-rings, belts or lanyards should be examined for loose strands, rips, deterioration or other signs of activation.

	

	6) Shock-Absorbing Lanyard
Shock-absorbing lanyards should be examined as a web lanyard (described in item 3 above). However, also look for the warning flag or signs of deployment. If the flag has been activated, remove this shock-absorbing lanyard from service.


 ATTACHMENT 3:  Roof Access Permit

CURI ROOF ACCESS PERMIT

Date:_____________________________________________________________

Roof Area to be Accessed:____________________________________________

Reason for Roof Access:______________________________________________

Supervisor / Job Lead:







         Yes   No
	    The weather is safe to access roof? (No heavy wind, hail, rain, lightening)?
	
	

	    An STA (Safety Task Analysis) was completed due to the roof open edge and employees                   will be within 6 foot of edge?
	
	

	    If yes above, has a determination been made on how to install effective fall protection per fall hazard assessment?
	
	

	    All employees / contractors have been informed as to how fall protection will be used?
	
	

	    Temporary warning lines are in place to prevent employees / contractors from going within 6 foot of roof edge per fall hazard assessment?
	
	

	    If fall protection is required for this job:

Will the anchor and equipment be sufficient for fall protection?
	
	

	1) Has everyone been trained in fall protection and agree to equipment / plan?
	
	

	2) Is a fall rescue plan in place?
	
	

	3) 
	
	


I personally completed or verified all items above and verified all involved are aware of the equipment and requirements of the fall prevention plan developed for this task / job?

Signature:   ____________________________________    Date:_______________

Workers involved with Job / Task:






      Yes    No

	I have completed fall protection training?
	
	

	The supervisor / Job lead has discussed with me the means to protect me from falling while working on this job?
	
	

	I will not go within 6 feet from the edge of the roof unless I am using an effective fall protection system?  (5000 lb. anchor point, harness and lanyard, rescue plan)
	
	


_________________________        ________________________       ______________________

Worker Signature                                            Worker Signature                                      Worker Signature

ATTACHMENT 4:  Fall Prevention and Protection Definition Examples

All guardrails must meet the design requirements set forth in 29 CFR 1910.23 to include the criteria listed below.

· The distance between vertical posts must not exceed 8 feet.
· Top rail:  42” from work surface and capable of supporting a minimum of 250 lbs. of force.
· Mid rail:  half distance between top rail and working surface.
· Toe board: 4-inch toe board where required to protect people and machinery from falling objects.

· Guardrails may be permanent or temporarily installed before work is conducted.


  

Working surfaces near skylights must be protected with guardrails or skylight screen capable of supporting 200 lbs.


  

When three points of contact cannot be maintained on a ladder at height 4 feet and higher (exception of platform ladder), fall prevention or protection is required.  Sometimes permanent work platforms, specialized ladders with guardrails, manual personnel lifts, small scissor lifts, or scaffolds can be used without PFAS assuring guardrails are in place. 


              
                    
ATTACHMENT 5:  Fall Arrest Clearance Calculation Example
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Shock absorbing lanyard 6 feet long

Length of lanyard + Shock absorber extension + Height of worker + Safety   =   Anchor height

          6 feet            +                  3 ½ feet              +             6 feet          + 3 feet    =       18 ½ feet

Shock absorbing lanyard 4 feet long

Length of lanyard + Shock absorber extension + Height of worker + Safety   =   Anchor height

          4 feet            +                   3 ½ feet             +             6 feet         + 3 feet    =       16 ½ feet
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Retractable lanyard fall clearance calculation example

Max length of lanyard used + Max arresting distance + Height of worker + Safety   =   Anchor height

                   3 feet                  +                 3 ½ feet           +            6 feet           + 3 feet    =       15 ½ feet
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