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Working From Heights

Introduction 

When work is performed on elevated surfaces such as roofs, or during construction activities, protection against falls frequently must be considered. Fall arresting systems, which include lifelines, body harnesses and other associated equipment, are often used when fall hazards cannot be controlled by railings, floors, nets and other means. These systems are designed to stop a free fall of up to six feet while limiting the forces imposed on the wearer. 

Scope and Application 

Fall protection is required for most construction activities by the Occupational Safety and Health Administration (OSHA) whenever the work is performed in an area that is six feet higher than its surroundings. Exceptions to this rule include work done from scaffolds, ladders and stairways, derricks and cranes and work involving electrical transmission and distribution. Also excluded is the performance of inspections, investigations or assessments of existing conditions prior to the beginning or after the completion of construction.

Program Description 

Fall protection is required whenever work is performed in an area six feet above its surroundings and can generally be provided through the use of guardrail systems, safety net systems, or personal fall arrest systems. Where it can be clearly demonstrated that the use of these systems is infeasible or creates a greater hazard, a Fall Protection Program that provides for alternative fall protection measures may be implemented. 

Fall Protection Systems

A variety of systems may be chosen from when providing fall protection. These systems include: 

Guardrails—Standard guardrails consist of a top rail, located 42 inches above the floor and a mid-rail. Screens and mesh may be used to replace the mid-rail, so long as they extend from the top rail to the floor.

Personal Fall Arresting Systems—Components of a personal fall arresting system include a body harness, lanyard, lifeline, connector and an anchorage point capable of supporting at least 5,000 pounds.

Positioning Device Systems—Positioning device systems consist of a body belt or harness rigged to allow work on a vertical surface, such as a wall, with both hands free.

Safety Monitoring by a Competent Person—This system allows a trained person to monitor others as they work on elevated surfaces and warn them of any fall hazards.

Safety Net Systems—These systems consist of nets installed as close as possible under the work area.

Warning Line Systems—Warning line systems are made up of lines or ropes installed around a work area on a roof. These act as a barrier to prevent those working on the roof from approaching the edges.

Covers—Covers are fastened over holes in the working surface to prevent falls.

Additional Precautions 

Protection should also be provided from falling objects. Work surfaces should be kept clear of material and debris by removal at regular intervals. Toe boards should be used to prevent objects from being inadvertently kicked to a lower level. When necessary, canopies should be provided. 

General equipment maintenance must follow the manufacturer’s guidelines.

Training 

Training must include the following: 

How to recognize and minimize fall hazards

The nature of the fall hazards in the work area 

Procedures for erecting, maintaining, disassembling and inspecting the specific fall protection systems used

Use, operation and limitations of fall protection systems

The user’s role in fall protection systems 

Roles and Responsibilities

Department 

Identify areas where fall protection is needed 

Obtain or develop fall protection systems

Ensure workers are trained

Supervisors 

Know when fall protection is necessary

Provide workers with fall protection devices

Ensure workers use fall protection devices

Individual 

Attend training

Know when fall protection is necessary

Use fall protection systems

Appendix 8-A

Ladder Safety

Introduction

A significant number of ladder-related injuries occur within the Consortium each year. This section is intended to provide a general overview of safe ladder practices for those who may use ladders as part of their day-to-day job assignments or for infrequent tasks. All employees who use ladders on campus should be required to follow safe ladder practices as described in this section.

Volunteers should never be allowed to work off ladders or scaffolding.
Portable Ladders

Suggested Procedures

The proper use of portable ladders is dependent on choosing the correct ladder for the job. In addition to choosing a ladder of sufficient height and construction, the following procedures are best practices for the use of portable ladders:

General 

1. Always check the condition of the ladder prior to use.

2. Use ladders only in a vertical position.

3. Position ladders away from doors and windows that may be opened or secure the door or window in the shut position.

4. Place the ladder so that both side rails have secure footing. If ground is soft, provide solid non-slip footing to prevent sinking.

5. Secure the bottom and top of the ladder to prevent slipping or displacement when working at high levels.

6. Allow only one person on the ladder at a time.

7. Always be sure to secure the ladder while working on roofs.

8. Never use ladders during high wind or other adverse weather conditions.

9. Keep ladder treads clean and free of grease or other foreign materials.

10. Do not leave placed ladders unattended. 

11. Keep ladder away from all wiring.

12. Avoid using metal ladders around electrical circuits or equipment.

Extension Ladders

1. Place the ladder base at a 1:4 ratio from the vertical (horizontal/vertical). For every four feet of height, the base of the ladder should be one foot out from the top support.

2. Extend the ladder a minimum of three feet above the top support point.

3. Only lean the ladder against a secured backing.

Step Ladders

Make sure that the stepladder is fully opened and that the metal spreader is securely locked in place before climbing.

Inspections

Conduct inspections for ladder integrity on a minimum quarterly basis. Such inspections should be documented and maintained on file.

Ladders found to be defective during inspection should be taken out of use immediately and tagged with a “DANGEROUS—DO NOT USE” sign until it can be repaired. Any ladders that cannot be repaired should be destroyed.
Ascending and Descending Ladders

Climb carefully using both hands and maintaining a three-point contact at all times (both feet and one hand or both hands and one foot).

Maintain your center of gravity and never reach outside your natural arm span. Move the ladder instead.

Always remain facing the ladder.

Never slide down a ladder.

Make sure shoe bottoms are free of mud or grease before you climb.

Do not climb higher than the third rung from the top of extension or straight ladders or the second tread from the top of stepladders.

Fixed ladders

Fixed ladders are permanently secured to structures and provide access to specific elevated locations.

Design Characteristics

Pitch of 75 to 90 degrees

Normally designed to bear a load of 200 pounds

¾-inch rung diameter

Rungs 16-inches wide

Rungs spaced no more than 12 inches apart

Hand or side railings extending 3½ feet above the landing

Minimum clearance of 2½ feet on the climbing side of ladders with 90-degree pitch and 3 feet for a 75-degree pitch.

Clear width of 15 inches on each side of the centerline of the ladder.

Seven (7) inch clearance in back of the ladder to assure adequate footing.

Painted, if metal, or appropriately treated to prevent deterioration.

Cages or ladder enclosures should be provided when required by OSHA.

Appendix 8-B

Sample Scaffold Use Program

Introduction

According to The Center to Protect Workers’ Rights, more than 60 construction workers die every year in falls from scaffolds. In addition to scaffolds at campus construction sites, scaffolding is frequently used in theaters and athletic facilities at higher education institutions. Therefore, scaffolds can become a source for injuries to faculty, staff and students.  The information contained in this Appendix is intended to help you develop effective guidelines for minimizing the chances of scaffold injuries on your campus. 

In some cases, higher education institutions will not be responsible for erecting or maintaining the scaffolding. However, the institution could be held responsible for any injury or damage that might result from improper erection or use of the scaffolding. It is therefore important to ensure that the contractor has properly installed the equipment and that contractor employees are working safely on it. 

The specific actions listed below should be a part of every institution’s regular activities when contractor-erected scaffolding is in place on campus:

Periodically observe operations on the scaffolding and bring any unsafe operations or conditions to the attention of the contractor’s safety representative.

Ensure that the work site is secured against unauthorized entry, especially after hours and on weekends. 

Scope and Application

Scaffolds are work platforms that are either supported on legs or suspended from above. The Occupational Safety and Health Administration (OSHA) has very specific guidelines for the erection and use of scaffolds. The most important guideline is that the scaffold must be designed and erected under the supervision of a “competent person.” OSHA defines a competent person as one “…who by virtue of extensive knowledge, training and experience is capable of identifying existing and predictable hazards and has authority to take prompt measures to eliminate those hazards.” 

This competent person will usually be a supervisor or safety director of the contractor who will be doing the work on our campus. During the planning process for any work involving scaffolds, the institution’s administration should identify this competent person, to ensure that the scaffold will be erected properly.

In cases where the scaffolding is erected by and used by the institution’s personnel, the competent person will be the departmental supervisor of the group that erected and is using the scaffolding. This could be the Physical Plant Department if the scaffolding is for maintenance operations, the Theater Department if the scaffolding is part of a stage rigging, or another department on campus if the scaffolding is erected for their use.

Primary Hazards

The primary hazards related to scaffold use are as follows:

A. They can collapse, either due to improper design, unsafe usage, overloading or natural effects, such as wind or ground tremors.

B. People or items can fall from them, injuring people walking or working below or injuring the worker who fell off. 

C. They can come into contact with hazardous operations, such as a metal scaffold touching a high voltage electrical line. 

Preventing Scaffold Collapses

A. The primary way to prevent a scaffold collapse is to ensure that it is erected properly, with consideration for the height and width of the scaffold and its intended use. 

B. Check to see that a competent person is in charge of erecting the scaffold and that he/she has taken into consideration the condition and terrain of the soil, potential windy conditions and overhead facilities (such as electrical wires).

C. All scaffolding equipment will be checked by the supervisor or contractor prior to beginning erection to ensure that it is the proper type and condition of scaffolding for the job.

D. Before use, wood planking will be inspected to ensure that it is of sufficient thickness and strength for scaffold use and that it is in good condition. 

E. The scaffold assembly will be designed to comply with applicable local, state and federal safety requirements. Some affirmative confirmation should be received from the supervisor or contractor that the scaffold is in compliance.

F. If the scaffold is four times (three times in California) higher than its base width, it must be tied to supports.

G. The maximum length of scaffold planks is 10 feet. Planks must extend at least 6" past the end supports, but no more than 18". 

H. Observe operations on the scaffold to ensure that the planks are not bending and that there are no visible signs of overloading.

Preventing Falls and Injury/Damage from Falling Items 

A. All scaffolds above 10 feet must have side rails and end rails to protect the workers from falling. This includes both top and middle height rails. The top rail must be from 38’ to 45" above the platform and must be able to support 200 pounds. 

B. If the working side of the scaffold is less than 14" away from the work, a railing is not required on that side. However, rails must be used whenever working at heights above 10 feet.

C. All scaffolds over work areas must have toeboards, to keep materials and tools from falling. Toeboards should be at least 3 ½" high.

D. Where scaffolds are erected above walks or work areas, the space between the toeboards and railings should be screened.

E. If a scaffold is suspended, the workers are required to use fall protection. This must be in the form of full harnesses, not single body belts. 

F. Workers should remove all materials and tools that are not needed immediately from the work platform. This will minimize the possibility not only of dropping items, but also of a worker tripping on them while working. 

G. To the extent possible, keep other workers from walking under the scaffold while it is in use. 

H. Non-workers should be kept away from the periphery of the scaffolds in case items blow, fall or are thrown off the scaffold to the ground. 

Preventing Injury from Contact with Other Hazards

A. Set the scaffolding where it cannot come into contact with high voltage electrical lines.

B. As an alternative, ensure that the power has been disconnected from the lines and locked out. 

C. If the electrical power must be maintained and the possibility of contact cannot be eliminated, use non-conductive materials to form a barrier between the hazard and the exposed workers. 

D. All workers should be brought down off the scaffolding at the approach of thunderstorms, high winds or other adverse conditions.

E. Working overhead while standing on a scaffold can be a dangerous activity. Your balance may be affected by even minor swaying of the framework, as well as by the awkward posture of your arms and trunk. There is a temptation to stand on the railing to more easily reach the work. It may be necessary to come down from the next highest level, rather than reach that far up. Consider using a ladder on the scaffold, but only if you are using approved fall protection equipment that is securely fastened to the scaffold itself. 

F. If you must work overhead while on a scaffold, take a break every few minutes to relieve some of the stress on your neck and shoulders. 

G. Outside scaffold boards should be secured to avoid being lifted or thrown during a wind storm.

H. Scaffolds should not be moved to a new location. The scaffold should be dismantled and the scaffold erected at the new work location.

Appendix 8-C

Sample Manlift Safety Program

Introduction

Manlifts are small, motorized platforms that can raise workers to elevated heights to perform tasks such as changing light bulbs, cleaning, or doing electrical wiring. They can be useful when used properly. Improper use can lead to tip-over or fall accidents, which can be fatal in some cases. Manlifts may also be used in maintenance and theater departments or for other types of operations at an institution. This section provides guidelines for safe operation of manlift devices.

Scope and Application

Safe operation of manlift devices is addressed by OSHA Standard 1910.29(e). This standard addresses design and construction of mobile work platforms. 

General Safety Guidelines

A. Only trained and authorized people will be allowed to operate manlifts.

B. Follow all operating and maintenance instructions provided by the manufacturer.

C. The minimum base width of the manlift must be at least 20", to ensure good stability.

D. Rigid diagonal bracing must be provided to vertical members of the platform.

E. All operating systems must be checked before operating the manlift. Daily inspections must be documented. The equipment should be warmed up before inspection and operation. If any system is not operating properly, the platform should be shut down until the defect has been repaired.

F. Operational controls should be provided both on the platform and at ground level. The ground level controls should be operated only with the operator’s permission or in the case of an emergency. The ground controls shall override the platform-level controls.

G. The maximum working level height of the platform may not exceed four times the minimum base dimensions. If the platform does not meet this requirement, appropriate outriggers shall be used or the platform should be guyed against tipping. 

H. The manlift may not be moved while the platform is in the elevated position. 

I. The area around the base of the platform should be kept clear of all personnel, except those working directly with the person on the elevated platform. These people should be in continuous contact with the platform operator and should be constantly on the watch for dropped parts and that the operator is properly belted to the platform.

J. If the platform will be used at 10 feet or more above the ground, it should be provided on all sides with a toeboard at least 3 ½" high. 

K. If the platform will be used 10 feet or more above the ground, it must be equipped with guardrails on all sides, including the ends. Each rail must be made of at least 2x4 lumber or equivalent and be mounted on the platform at least 42 inches in height. There should also be a mid-rail of 1x4 lumber or equivalent.

L. Before elevating the platform, the operator must check the area in which the platform will be used. This will ensure that the platform does not contact energized electrical equipment or crush the worker against an elevated structure, such as a suspended heater or chiller unit. 

M. The operator’s feet must always stay on the floor of the platform. He/she should never stand on any of the railings to reach the work. Never stand on a ladder placed onto the work platform, even a stepladder. 

N. Operators should be belted to the work platform during elevated operations. The belt should be a full body harness, not a single belt. Do not belt off to anything but the platform. 

O. If the individual is using the lift in conjunction with a welding operation, the firewatch required by the institution’s hot work program should be stationed at the ground level at all times.

Management Guidelines

A. Always ensure that the operator is qualified and in good mental and physical condition to operate the manlift.

B. Ensure that the manlift is in good operating condition before allowing it to be used. Insist on a formal preventive maintenance program and periodically check to be sure that the program is working effectively. 

C. Never allow a contractor or unauthorized person to operate your equipment. If an unauthorized person is injured while using your manlift, you might be held responsible. 

Periodically observe the operator at work to ensure that he/she is properly belted to the platform. 

Appendix 8-D

Sample Scaffold Inspection Form

Set Up
Yes
No

Is the scaffold being erected under the direction of a competent person?
(
(

Are all faculty, staff and students involved with (or near) the scaffold wearing hard hats?
(
(

Are footings sound and rigid - not set on soft or slippery surfaces, or resting on blocks?
(
(

Is the scaffold level?
(
(

Are wheels / castors locked?
(
(

Is the scaffold able to hold four times its maximum intended load?
(
(

Is the platform complete front to back and side to side (fully planked or decked, with no gaps greater than 1 inch)?
(
(

Are guardrails and toeboards in place on all open sides?
(
(

Are all sections pinned or appropriately secured?
(
(

Is there a safe way to get on and off the scaffold, such as a ladder?
(
(

Is the front face within 14 inches of the work (or within 3 feet for outrigger scaffolds)?
(
(

Does the scaffold meet electrical safety clearance distances?
(
(

Use



Is the scaffold inspected by a competent person before being put in use?
(
(

If the scaffold is over 10 feet high, is personal fall protection or adequate guardrails provided?
(
(

Are hardhats worn by faculty, staff and students on and around the scaffold?
(
(

Are scaffold loads (including tools/equipment) kept to a minimum and removed when the scaffold is not in use (like at the end of a day)?
(
(

Are scaffolds evacuated during high winds, rain, snow, or bad weather?
(
(

Are materials secured before moving a scaffold?
(
(

Are scaffolds evacuated before they are moved?
(
(

Are heavy tools, equipment, and supplies hoisted up (rather than carried up by hand)?
(
(

Appendix 8-E

Sample Manlift Inspection Form

Pre-Start
Yes
No

The aerial lift shall be inspected for defects prior to each day’s operation. The prestart                          inspection shall be performed and documented by the operator (a faculty member, staff                      member or student) on each day and will include items in accordance with manufacturer’s             recommendations for each specific aerial lift.  The aerial lift shall not be operated if the                                               prestart inspection indicates that repair is necessary.

Are all operating/emergency controls, and safety devices functional?
(
(

Are personal protective devices, such as fall protection, available?
(
(

Are hydraulic, air, pneumatic, fuel and electrical systems are free of wear, leakage, excessive dirt, moisture or any other condition which may impair the use of these systems?
(
(

Are all fiberglass and other insulating components free of visible damage or contamination?
(
(

Are all placards, warnings, operational, instructional, and control markings in place and legible?
(
(

Are all mechanical fastenings and lift parts in place and free of damage?
(
(

Are cables and wiring harnesses in place and free of damage?
(
(

Are wheels and tires inflated to the required pressure and in good condition (tread, etc.)?
(
(

Are Operating Manual(s) available in weatherproof containers on the lift, or in the cab of the truck?
(
(

Are outriggers, stabilizers, and other structures in place and operational?
(
(

Are guardrail systems in place and functional?
(
(

Other items specified by the manufacturer:  ___________________________________
(
(

Use



Are only trained and certified operators (faculty member, staff member or students) using the lift?
(
(

Are operators leveling the aerial platform using the manufacturers’ outriggers and leveling devices and the brakes set?
(
(

Are platform occupants using fall protection (e.g., full body harness, shock-absorbing lanyard) connected to the anchorage point(s) provided at the platform position?
(
(

Are operators entering or exiting the elevated platform per the manufacturer’s instructions, using 3 point contact? If manlift is used to access another area, is the operator using proper fall protection connected to a suitable anchorage point (in the new area) before leaving the lift?
(
(

Are operators in control of the equipment operation from the elevated position (except in an emergency)?
(
(

Is the platform being operated within slope and grade for which the platform is rated?
(
(

Are stability-enhancing means, such as outriggers, outrigger pads, stabilizers or extendible axles, being utilized?
(
(

Are entry gates/chains closed before operating the lift?  Are operators maintaining a firm footing on the platform floor at all times.
(
(

Are occupants and equipment within the maximum platform capacity?
(
(

Are safe distances being maintained between the operator, the machine and other objects, and electrical power lines, conductors or bus bars?
(
(

Appendix 8-F
Sample Ladder Inspection Form

Selection
Yes
No

Is ladder strong enough for intended use?
(
(

Does the ladder have non-slip safety feet?  Are the safety feet in good condition?
(
(

Is the ladder long enough for the job?
(
(

Is the ladder placed as to prevent slipping, or lashed or held in position
(
(

Is ladder inspected at regular, frequent intervals?
(
(

Is ladder maintained free from oil, grease, or slippery materials?
(
(

Are defective ladders withdrawn from service?
(
(

Are ladders used only for intended purpose?
(
(

Step ladders do not exceed 20 feet in length, single-section ladders do not exceed 30 feet in length, two-section ladders do not exceed 60 feet (wooden) or 48 feet (metal) in length?
(
(

Are non-conductive ladders used around electrical hazards?
(
(

Do fixed ladders have safety cages as required by OSHA?
(
(

Use



Are faculty, staff and students trained in ladder-related hazards and safe use?
(
(

Are ladders inspected at regular intervals and prior to each use?
(
(

Are ladders set up at the proper angle during use (4 to 1) and placed only on stable bases?
(
(

Are doors locked or guarded prior to placing ladders in front of them?
(
(

Are metal ladders used for work on exposed electrical conductors prohibited?
(
(

Are ladders used to access a walking surface or roof extended at least 3 feet beyond and lashed?
(
(

Do faculty, staff and students avoid stepping on the top two (2) step ladder rungs, or top four (4) extension ladder rungs?
(
(

Step ladders are securely spread open for use and not used in a folded position?
(
(

Loads are not carried on a ladder?
(
(

Do faculty, staff and students maintain balance on the ladders by keeping their belt buckle between the side rails?
(
(
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