Chapter 7

WALKING SURFACES, GUARDING FLOOR AND WALL OPENINGS, FIXED 

INDUSTRIAL STAIRS, AND PORTABLE AND FIXED LADDERS 

7.1. General Information. This section covers various areas that may or may not be found on PVAMU areas. It was written to cover the general conditions found and safety precautions to use in case any of these items are established on PVAMU facilities, grounds, or equipment in the future.

7.2. Hazards and Human Factors associated with Walking and Working Surfaces. Walking and 

working surfaces are the sources of many injuries and property damage mishaps. Relatively safe areas become hazardous because people fail to correct known deficiencies. The most common mishap is people falling as the result of slipping or tripping. Good design and maintenance, together with proper lighting, all contribute to a safe walking or working surface. Then it becomes the responsibility of the individual to wear proper footwear and to use walking surfaces in a safe manner. The primary reasons for walking surface mishaps are: 

7.2.1. Physical Hazards: 

7.2.1.1. Poor Housekeeping. Obstacles in walk areas, liquid spills, sawdust accumulations, and 

the use of slippery surface cleaners. 

7.2.1.2. Dangerous Surface Condition. Cracks or holes, protruding nails, broken surface materials, slippery finishes, surfaces of different elevations, and improper design for the use intended. 

7.2.1.3. Inadequate Lighting. Incorrect or insufficient lighting to make walking surfaces and 

obstacles visible. 

7.2.2. Human Factors. Inattention to tasks, running, improper footwear (oversized heels and worn or slick soles), fatigue, and lack of familiarity with the work area are some of the causes for mishaps. 

7.3. Requirements: 

7.3.1. Interior Walking and Working Surfaces: 

7.3.1.1. Layout. Proper layout, spacing, and arrangement of equipment, machinery, passageways, 

and aisles are essential to orderly operations and to avoid congestion. Good layout can best be 

achieved in the design stage, with recommendations from the Construction & Planning, Grounds Maintenance, and EH&S Department representatives. Whether a facility is in the design stage, being remodeled, or repositioning of equipment and machinery is required, basic layout considerations are important factors in planning a facility for safe operations. All interior walking and working surfaces that are part of the means of egress shall comply with the requirements of National Fire Protection Association (NFPA) 101, The Life Safety Code. 

7.3.1.1.1. Equipment and machinery will be arranged to permit an even flow of materials. Sufficient space should be provided to handle the material with the least possible interference 

from or to workers or other work being performed. Machines will be placed so it will not be 

necessary for an operator to stand in a passageway, aisle, or exit access. Additionally, machine 

positioning should allow for easy maintenance, cleaning, and removal of scrap. After the initial 

positioning of equipment and machines is decided, clear zones (workspaces) shall be established. These clear zones should be of sufficient dimensions to accommodate typical work. If material exceeds established clear zones, rope and stanchions may be used to temporarily extend the workspace. Marking of machine clear zones is optional. EH&S Department and the shop supervisor will determine machine shops that need clear zones marked based upon hazard potential. Yellow or yellow-and-black hash-marked lines, 2 to 3 inches wide will be used when marking is necessary. 

7.3.1.1.2. Passageways, aisles, and exit accesses shall be provided to permit the free movement 

of employees bringing to and removing material from the shop. These passageways are 

independent of clear zones and storage spaces. They will be clearly recognizable. Markings 

will be used unless the number of workers and location of machines precludes this requirement. 

In these cases the installation ground safety personnel will approve the exclusion. Floor 

markings should provide a contrast to the floor color, such as yellow lines 2 to 3 inches wide 

on a gray floor. 

7.3.1.1.3. Where powered materials handling equipment (lift truck, etc.) is used, facility layout 

shall provide enough clearance in aisles, loading docks, and through doorways to permit 

safe turns. Obstructions that could create hazards will not be permitted in aisles. Aisles should 

be at least 2 feet wider than the widest vehicle used or most common material being transported. 

7.3.1.1.4. Aisles should be at least 36 inches wide to permit free movement of workers, equipment, and supplies. A minimum of at least 18 inches will be provided for passageways formed by or between movable obstructions.  

7.3.1.1.5. Sufficient access and working space shall be provided and maintained around all 

electrical equipment.  

7.3.1.2. Condition. Aisles and passageways shall be kept clear and in good repairs, with no 

obstruction across or in aisles that could create a hazard. Floors shall be kept in good condition 

and free of defects that can endanger workers or interfere with the handling of materials. Floors 

will not have obstructions which would create a tripping hazard or hinder people leaving the area 

during emergencies. 
7.3.1.2.1. Every floor, work area, aisle, and passageway will be maintained free from protruding 

nails, splinters, holes, loose boards, and (as much as possible) in a dry condition. 

7.3.1.2.2. Floors of all shop areas, service rooms, halls, and storerooms shall be kept clean, 

free of oil, grease, gasoline, water, and other slippery substances. When slippery substances 

are spilled, they shall be immediately cleaned or covered with a noncombustible absorbent 

material. Drip or oil pans will be used whenever the possibility of spilling or dripping exists. 

7.3.1.2.3. Floors shall not be cleaned with flammable liquids. When chemicals are used for 

cleaning, they must receive approval of the EH&S Department prior to use. 

Adequate ventilation shall be provided and (or) respiratory protection may be required (read MSDS for product used). Combustible or explosive dust should be eliminated at the source. If this is not possible, it should be minimized during sweeping by spreading a noncombustible sweeping compound over the floor. 

7.3.1.2.4. After floors have been properly cleaned, nonskid finishing compounds may be used. 

In some locations, such as electroplating shops, finishing compounds should not be applied 

due to the possibility of a reaction to chemicals used during the processing. 

7.3.1.2.5. Whether floors are being cleaned or finishing compounds are being applied, signs 

will be posted to warn workers of a slipping hazard and will remain in place until floors have 

dried. The size and placement of these signs will be at the discretion of the supervisor, but 

shall be visible to those entering the hazardous area. These caution signs will be yellow with 

black lettering. 

7.3.1.2.6. Areas which are constantly wet will have nonslip surfaces where personnel normally 

walk or work. Signs will be posted stating "Caution Wet Floors." 

7.3.1.2.7. Passageways, aisles, and exit accesses shall be kept clear for easy access to emergency 

equipment and to enable fire fighters to reach a fire. Additionally, areas adjacent to 

sprinkler control valves, fuse boxes, and electrical switch panels shall not be obstructed. 

NFPA Standard 70, The National Electrical Code (NEC), and other NFPA standards contain 

information on clearance distances. 

7.3.1.3. Loading Capacity. Supervisors shall ensure that equipment weight and distribution comply with maximum floor loading capacity for all areas. This capacity is determined by the Construction & Planning, Space Management or other engineering representatives. The weights of equipment, such as hoists suspended under a floor, will also be considered when determining floor loading capacity. 

The supervisor will have signs that identify the floor load capacity permanently installed in 

plain view of all workers. The Construction & Planning, Space Management and EH&S Department will be notified and approve the installation of all equipment weighing 

more than 500 pounds in any multi-story building. Supervisors will ensure heavy loads are 

evenly distributed according to the floor’s safe load limit.  

7.3.1.4. Floor Sloping, and Drains: Adequate floor drainage must be considered when floors are 

subject to wet processes. When floors are subject to water, moisture, or other liquids such as those found in maintenance functions, battery shops, and kitchen areas, floor drains are required. 

Floors shall be sloped to allow liquids to naturally flow to the drains. Drains shall be kept clear to prevent clogging especially when hazardous or contaminated materials are present. All new construction shall provide for drains in wet process areas. If drains are not available, wet areas will be immediately roped off, cleaned up, and dried before permitting other personnel to enter the area. False floors, platforms, mats, or other dry standing places shall be provided where practicable. Protective footwear for wet slippery surfaces shall be provided where appropriate. 

7.3.1.5. Illumination. Consult the Construction & Planning and EH&S Department whenever specific guidance on lighting is required.  All fluorescent light bulbs contain toxic materials and should be managed in accordance with local disposal criteria for hazardous waste (Universal Waste). When fluorescent lighting fixtures are used, supervisors will ensure that any stroboscopic effect with moving machinery is avoided. Control of light is important to prevent glare and harsh shadows. Soft shadows are usually acceptable, but harsh shadows should be avoided since they may obscure hazards or interfere with visibility. Supplementary lighting or additional lighting will be provided in situations where general lighting is not sufficient. 

7.3.1.6. Guards for Floor and Wall Openings. Every floor opening, such as a hatchway, chute, pit, trap door, manhole, and ladderway shall be guarded. The type of guard used is dependent on the location, reason for the opening, and frequency of use. One of the following guards shall be 

installed:  

7.3.1.6.1. Standard Railings and Toeboards: 

7.3.1.6.1.1. These railings and toeboards will be permanently attached leaving only one 

exposed side. The exposed side will have a removable railing. When the exposed side is 

not in use, the railing will be left in place.  

7.3.1.6.1.2. Toeboards are required wherever falling objects may present a hazard. Toe-

boards can be constructed of any 4-inch high rigid material, either solid or with openings 

not greater than 1 inch. They will be securely fastened in place with not more than 

one-fourth inch clearance from the floor except at the entrance of the opening. 

7.3.1.6.2. Floor Opening Cover. For less frequently used openings where traffic across the 

opening prevents the use of fixed railings, such as openings located in aisle spaces, a cover 

will be used. In addition, covers or guards will be used to protect people from the hazards of 

open pits, tanks, vats, ditches, etc. 

7.3.1.6.2.1. Cover strength specifications will have at least the same rated load capacity as 

the floor. 

7.3.1.6.2.2. Cover design, installation, and related hardware will not present a tripping 

hazard. 

7.3.1.6.2.3. The cover will be in place when the opening is not in use. The opening will be 

protected by removable railings leaving only one exposed side when the cover is open or 

removed. There shall be someone in constant attendance at the exposed side whenever the 

worker is not present. 

7.3.1.7. Guards. 

7.3.1.7.1. Every stairway and ladderway opening will be guarded by standard railings and toe-

boards on all open sides, except at the entrance of the opening. If there is danger of a person 

walking straight into the opening, a swinging gate or offset passage will be used. 

7.3.1.7.2. Every covered opening in a surface, such as a skylight floor opening, shall be 

guarded by a skylight screen or standard railing with toeboards on all exposed sides. Skylight 

screens designed of grillwork or slatwork when installed will be capable of withstanding a 

load of at least 200 pounds applied at any area of the screen. 

7.3.1.7.3. All open-sided floors, platforms, and walkways 4 feet or more above the ground or 

floor shall be guarded by a standard railing on all open sides. EXCEPTION: Where there is an 

entrance to a ramp, stairway, or fixed ladder. Collapsible or removable sections of railings 

may be installed on a walkway. These sections will only be removed when a special task such as 

oiling, shafting, or filling tank cars is being performed and other protective measures, 

approved by the EH&S Department, are used. Railings shall be reinstalled when the task has been completed. 

7.3.1.7.4. Every permanent or temporary wall opening (to include windows) located less than 

3 feet above the floor (where there is a 4 foot or more drop) will be guarded. Guards include 

railings, doors, slats, grillwork, half-doors, or equivalent protection. The guard may be removable, but will be installed when the opening is not in use. A toeboard will be installed when falling materials may present a hazard. Grab handles shall be installed on each side of the 

opening when the operation requires reaching through or around the unprotected opening. 

7.3.1.7.5. Guard railings consist of securely mounted top rails, intermediate rails, and posts. 

They have a height of 36 to 44 inches from the floor. Heights greater than 44 inches are permissible, but may require midrailings if the opening beneath the top rail is 19 inches or greater. Screens, mesh, vertical posts, or panels may be used in place of midrails, provided the material used can withstand a force of at least 200 pounds.  

7.3.2. Exterior Walking and Working Surfaces. The proper layout and condition of exterior surfaces is important to the safe and efficient movement of people and equipment. The placement of walkways and parking areas is controlled by the Construction & Planning Department. However, changes in workplace requirements, weather conditions, and an increase in assigned personnel strength could involve the supervisor in rerouting pedestrian or equipment traffic. Following are basic layout and condition requirements for exterior walking and working surfaces. 

7.3.2.1. Loading Docks. Frequently used loading docks should be located away from principal 

streets and intersections. Vehicles parked at docks will not block general vehicular traffic unless 

control devices, such as cones, barricades, or warning signs, are used to redirect traffic. Loading 

dock over 4 feet high required railing, see paragraph 7.3.1.7.4. 

7.3.2.1.1. The surfaces of docks will be smooth and even. Where necessary, aisleways should 

be marked. Edges of docks will be marked when there is a chance of workers falling. Markings 

will be 4-inch wide yellow lines. Where the potential exists for serious injury, removable railings 

will be used. 

7.3.2.1.2. The width of a dock will be 2 feet wider than the widest vehicle or more common 

material being transported. Additional clearance will be provided to permit safe turns. 

7.3.2.2. Parking Lots. The surface of parking lots should be smooth, have good drainage, and be 

free of pedestrian tripping hazards. Stony or rough ground should be avoided. Walkways should 

be provided. Entrances and exits will not have obstructions that block a driver’s or pedestrian’s 

view of traffic. 

7.3.2.3. Walkways. Exterior walkways will be kept clear of obstacles that block the right-of-way 

or present slipping and tripping hazards. Facility managers are responsible for the removal of 

accumulated snow or ice. Abrasive materials, such as salt or other snow melting material, will be 

used on walking surfaces when it is impractical or impossible to remove snow and (or) ice. Night 

lighting will be used to highlight hazards. When loose gravel or crushed rock is used for surfacing, the largest dimensions of material used will not exceed one-half of an inch. Motorized vehicles should not be operated over elevated walkways unless the load bearing capacity of the walkway will support the vehicle’s weight. Broken or uneven cracked surfaces will be repaired. 

7.3.2.4. Grounds. All grounds adjacent to work areas will be kept free of hazardous materials, 

trash, weeds, and unguarded pits, openings, or obstacles. 

7.3.2.4.1. Materials will not be stored, left under, or piled against buildings, doors, exits, or 

stairways. 

7.3.2.4.2. During the growing season frequent lawn mowing and edging is necessary to keep 

grounds in good condition. Poisonous or toxic plants will not be used for landscaping 

without prior approval of the medical services, grounds maintenance and EH&S Department. Weeds will not be permitted to grow excessively or to accumulate. Trees and bushes adjacent to walkways will be trimmed to permit a clear path for pedestrians. 

7.3.2.4.3. All open drainage ditches that present a hazard will be clearly identified in the daytime, guarded by fences or barriers, and illuminated or marked with warning flashers at night. 

7.3.2.5. Construction. All construction work will be clearly identified by signs that can be read 

from at least 50 feet, in addition to barriers marked with night reflective materials. Illumination or warning flashers will also be used for easy sighting after dark. 

7.4. Fixed Industrial Stairs and Ramps: Egress components such as stairs, ramps, guard rails, or hand rails that are constructed to NFPA 101 standards. 

7.4.1. Hazards and Human Factors Associated with Fixed Industrial Stairs and Ramps. Many injuries that occur each year are the result of falls; most take place when people move from 

one level to another on stairs or ramps. Proper design and construction will help prevent these falls. Other aids, such as fixed handrails, reduce the threat of slips. Poor lighting or housekeeping, faulty treads, and slippery surfaces are unsafe conditions which often lead to injuries. Others result when people run up or down stairs, fail to use handrails, wear shoes with slippery soles and (or) heels, or are careless. 

7.4.2. Requirements. The selection of a particular type of fixed industrial stairway or ramp over 

another is dependent upon the location, intended use, and existing environmental conditions. The 

selection of stairways and ramps is normally performed by the Construction & Planning Department with recommendations from EH&S and other Department representatives. The main concern of a supervisor should be the construction and maintenance of installed industrial stairs, ramps, and inclined ladders. 

7.4.2.1. Design Consideration. Stairway and ramp designs are important to the supervisor. They 

may have been based on the prior use of a facility, whereas the current use may dictate modifications or replacement of components. This could include changing the width, angle of rise, length and vertical clearance, as well as increasing load bearing capacity, inclusion of railings, or enclosing open risers. The following minimum specifications and requirements shall be used for inspection criteria. 
7.4.2.2. Strength. Fixed stairs and ramps will be designed and built to carry a load of five times 

the normal live load anticipated but never of less strength than to safely carry a moving concentrated load of 1,000 pounds.  

7.4.2.3. Width. Fixed stairs, if part of the exit access, shall have a minimum width of 36 inches if 

the occupant load of the building or structure is less than 50 persons. If the occupant load is greater than 50, the minimum stair width is 44 inches. Fixed ramps, if part of the exit access, shall have a minimum width of 44 inches. The authority having jurisdiction may reduce this requirement to 30 inches in certain cases. For ramps or stairs not part of the exit access, a minimum width of 22 inches shall be provided.  

7.4.2.4. Angle of Rise. Stairs must meet the requirements of NFPA 101. Fixed stairs not part of 

the exit access shall be installed at angles to the horizontal of between 30 degrees and 50 degrees. For existing stairs that are part of the exit access, a maximum riser height of 8 inches and minimum tread depth of 9 inches is allowed. Tread depth and riser height must be consistent throughout a new facility with a riser height ranging between 4 to 7 inches and a minimum tread depth of 11 inches. Tread depth and riser heights must also be consistent throughout a staircase. Where the slope is less than 30 degrees, a ramp with a non-slip surface should be installed. Any uniform combination of rise and (or) tread dimensions may be used.

7.4.2.5. Ramps. Ramps not part of the exit access will be installed following the guidance in 

Table 7.2. For ramps that are part of the exit access, a maximum slope of 1 to 8 inches is allowed 

and shall meet the requirements of NFPA 101. 

7.4.2.6. Width of Landings. Landings and platforms not part of the exit access will be no less than the width of the stairs and a minimum of 30 inches in length, measured in the direction of travel. When doors or gates open directly onto a stairway, they shall not reduce the available width of the landing to less than 20 inches. For landings in stairs or ramps that are part of the exit access, the requirements of NFPA 101 shall be met. 

7.4.2.7. Vertical Clearance. Where there is less than 7 feet of headroom over stairs, obstructions 

will be padded. When they cannot be padded, obstructions will be color coded to highlight the 

hazards. Yellow or yellow-and-black stripes will be used to highlight the hazard. In all cases, caution signs will be used to warn people of low clearances. 

7.4.2.8. Risers. Stairs having tread depth of less than 9 inches in width should have open risers. 

Stairs of 9 inches or more may also have open risers. Risers shall be from 6-1/2 to 9-1/2 inches 

high. Rise height and tread width shall be uniform throughout any flight of stairs including any 

foundation structure used as one or more treads of the stairs. For risers in stairs that are part of the exit access, the requirements of NFPA 101 shall be met. 

7.4.2.9. Treads. All treads will be slip-resistant and free of projections or lips that could cause a 

tripping hazards. 

7.4.2.10. Grating. Open grating type treads are desirable for stairs which are not enclosed. The use of open treads prevents the buildup of rainwater and snow on the tread surface. 

7.4.2.11. Sidewalk Ramps. Sidewalk ramps should be installed where equipment, such as housekeeping carts or hand trucks are used. 

7.4.2.12. Stair Railings and Guards: 

7.4.2.12.1. Every flight of fixed industrial stairs that has four or more risers will be equipped 

with standard guardrails or standard handrails as called for below. The width of the stair will 

be measured clear of all obstructions except handrails. 

7.4.2.12.1.1. Stairs less than 44 inches wide having both sides enclosed will have at least 

one handrail, preferably on the right side going down. 

7.4.2.12.1.2. Stairs less than 44 inches wide having one side open will have at least one 

guardrail on the open side. 

7.4.2.12.1.3. Stairs less than 44 inches wide having both sides open will have one guardrail 

on each side. 

7.4.2.12.1.4. Stairs more than 44 inches wide but less than 88 inches wide will have a 

handrail on each enclosed side and a guardrail on each open side. 

7.4.2.12.1.5. Stairways 88 or more inches wide will have one handrail on each enclosed 

side, one guardrail on each open side, and one intermediate guardrail built midway of the 

width. 

7.4.2.12.2. Spiraling and winding stairs will have a handrail offset to stop people from walking 

on the parts of the treads that are less than 6 inches wide. 

7.4.2.13. Illumination. Stairs and ramps will be lighted so all treads and landings will be visible. 

Consult the Construction & Planning and EH&S Department whenever specific guidance on lighting is required. 

7.4.2.14. Inclined Ladders. Sometimes space limitations resulted in permanent 

stairways being installed which exceeded the 50-degree angle. These constructions are commonly referred to as inclined ladders. Where an inclined ladder has been installed, it will have handrails on both sides and open risers. New construction will have stairs installed within the preferred range of 30-50 degrees. 

7.4.2.15. Maintenance. Stairs and ramps will be kept clean, free of obstructions or slippery substances, and in good repair at all times. Supervisors will ensure: 

7.4.2.15.1. Loose boards, insecure treads, protruding nails, and torn or worn stair treads are 

repaired or replaced immediately. 

7.4.2.15.2. Posters, bulletin boards, and other objects that could distract a person's attention 

are not placed in stairwells or rampways. 

7.4.2.15.3. Slippery or worn treads and surfaces are either replaced or made safe by coating 

them with nonslip surface materials. 

7.4.2.15.4. Treads and risers are of uniform size. 

7.4.2.15.5. Stair nosings are securely fastened and rounded or beveled to prevent personnel 

from catching their heels on the treads. 

7.4.2.15.6. Guardrails and handrails are smooth, free of splinters or burrs, and securely 

mounted. 

7.4.2.15.7. Outside stairways, entrances, sidewalks, loading docks, and ramps are cleared of 

snow and ice and that abrasive materials, such as sand or ash, are readily available and used 

during inclement weather. This also includes all emergency exits and walks leading from 

them. 

7.5. Fixed Ladders. 

7.5.1. Hazards and Human Factors Associated with Fixed ladders. Most falls are caused by using ladders that are in poor condition and (or) unsafe acts such as running up and down, jumping, reaching too far out to the sides when working, and workers being physically unfit for this activity. These hazardous acts and conditions can be prevented by the proper selection and training of workers; supervisory enforcement of safe ladder use; and proper design, installation, and maintenance of fixed ladders and climbing devices. 

7.5.2. Requirements: 

7.5.2.1. Acquisition. Fixed ladders, their parts and accessories, and safety devices will be procured to meet the requirements of OSHA 29 CFR 1910.27, Fixed Ladders. Procurement specifications will include permanent treatment for corrosion control so future treatment will not be needed. 
7.5.2.2. Design and Installation. Fixed ladders are provided as a means of access to roofs, pits, 

silos, towers, tanks, and other limited-access areas. Fixed industrial stairs should be provided 

where access is daily or during each shift for gauging, inspection, regular maintenance, or when 

carrying tools or equipment is normally required and sufficient space is available. This selection 

will vary due to location and environmental conditions. The following paragraphs do not address 

the selection process but do provide general design and installation criteria. 

7.5.2.2.1. Length. Ladders 20 feet or less should be of a continuous length. When they are 

more than 20 feet and of continuous length, the following requirements shall be considered 

7.5.2.2.1.1. Landing Platforms. A landing platform is provided for a person to rest or gain 

access to another section of the ladder. Platforms will be provided every 30 feet, or fraction 

thereof, except that, where no cage, well, or ladder safety device is provided, landing platforms 

shall be provided for each 24 feet of height or fraction thereof. 

7.5.2.2.1.2. The platform will not be less than 24 inches wide by 30 inches long and will 

be equipped with standard railings. Toeboards are required where the hazard of objects 

falling is present. 
7.5.2.2.1.3. Ladder Safety Devices, Cages, and Wells. Cages and wells merely contain a 

falling climber rather than restricting the distance of fall. Therefore, new procurement of a 

fixed ladder (where fall protection is required) shall include a safety climb device rather 

than a cage or well. All ladder safety devices such as those that incorporate positioning 

belts, friction brakes, and sliding attachments shall meet the design requirements of the 

ladders which they serve. Where a cage is installed it shall extend a minimum of 42 inches 

above the top of landing, unless other acceptable protection is provided. Cages shall 

extend down the ladder to a point not less than 7 feet nor more than 8 feet above the base 

of the ladder. Specific design and construction information is contained in ANSI Standard 

Al4.3, Ladders-Fixed-Safety Requirements. Ladder safety devices, cages, or wells are 

required on all fixed ladders more than 24 feet. 

7.5.2.3. Ladder Pitch. The preferred pitch of fixed ladders will be in the range of 75 to 90 degrees from the horizontal. Any pitch below 75 degrees is substandard and will be avoided. Ladders with a pitch in excess of 90 degrees are prohibited. 
7.5.2.4. Load Capacity. All ladders, platforms, appurtenances, and fastenings will be designed to 

meet the load requirements of OSHA 29 CFR 1910.27. 

7.5.2.5. Lighting. Adequate illumination will be provided when ladders are used under conditions of inadequate visibility. Lamps should be installed so the light does not reflect in a climber’s eyes. 

7.5.2.6. Access. Where unauthorized use of a fixed ladder is a problem, such as in a public area, 

the bottom 7 feet should be guarded. Examples of guarding include the use of a fence with locked gates and making the bottom portion portable or spring loaded and available only as needed. Additionally, there must be a warning sign to prohibit access by unauthorized persons. 

7.5.2.7. Slipping. When the potential for climbers to get mud, oil, or grease on their footwear creates a slipping hazard, a mat of crushed rock, a raised platform, or a boot scraper should be provided. 

7.5.2.8. Electric Lines. Electrical conductors will not be installed on or adjacent to fixed metal 

ladders, unless they are beyond reach and cannot be used as a handrail or grabbed in an emergency. This distance should be at least 5 feet from the ladder. If there is any potential for contact with parts of electric equipment or circuits, these parts shall be de-energized and locked out according Log Out Tag Out guidelines. 

7.5.2.9. Iron Rung Ladders. Iron rung ladders shall be built into the walls of each manhole over 12 feet deep. The distance between rungs is the same as other fixed ladders. 
7.5.2.10. Grounding and Bonding. Ladders and related equipment will be grounded and (or) 

bonded, to drain off accumulated static electricity when used where static electricity is hazardous 

to the work operation, such as fuel cell repair or refueling vehicle maintenance. Static discharge 

plates will also be provided. 

7.5.3. Inspections: 

7.5.3.1. A formal inspection of all fixed ladders will be accomplished upon installation and at least every 3 years thereafter. These inspections will be performed by the work place Managers with any required consultation or training from EH&S Department for ladders installed on PVAMU facilities. 

7.5.3.2. Climbers will be alert to potential hazards and perform informal inspections of fixed ladders prior to every use. No attempt to climb will be made until all hazardous conditions are corrected. Specific hazards to look for during inspections are: loose, worn, and damaged rungs or side rails; damaged or corroded bolts and rivet heads; damaged or corroded handrails and brackets on platforms; and deteriorated masonry where fixed ladder anchorages are secured to a structure, including loose or damaged carrier rails or cables. 

7.5.4. Maintenance. When repairs are made to fixed ladders and related equipment, the following 

requirements shall be met: 

7.5.4.1. The materials used will be at least the equivalent of the original construction. 

7.5.4.2. Any modification to ladder components, safety climb device, or related equipment will be approved by the EH&S Department. 

7.5.4.3. All welding will be performed by a welder experienced in the materials of the fixed ladder. 

7.5.5. Selection of Personnel. There are individuals who become spatially disoriented when they are working on elevated ladders or platforms. This condition is known as height vertigo. Common reactions to this condition are to “freeze” and hang on to any permanent support or to experience dizziness, nausea, trembling, and (or) loss of consciousness. Supervisors will be vigilant in screening and observing workers required to work at height. If the supervisor becomes suspicious that an employee may be subject to vertigo, the employee will be referred to the local clinic for evaluation prior to resuming any height work. Workers descending into pits or shafts may also experience vertigo. Individuals who are known to experience vertigo should be disqualified as ladder users. 

7.5.6. Ladder Use. Continued safe use of ladders requires proper climbing practices at all times. 

Supervisors shall ensure climbers are trained to: 

7.5.6.1. Check ladder for defects and slippery substances. 

7.5.6.2. Ensure ladder and climber’s feet are free of slippery substances. 

7.5.6.3. Raise or lower needed tools and materials by handlines after attaining the work position,
never carry tools or materials by hand while climbing. 

7.5.6.4. Face the ladder and use both hands to grip the rungs or side rails firmly. 

7.5.6.5. Wear slip-resistant shoes with heels. 

7.5.6.6. Climb carefully, without haste. Never run up or down, nor slide down the ladder. 

7.5.6.7. Never jump from the ladder. 

7.5.6.8. Remove hand jewelry (rings) prior to climbing. 

7.6. Portable Ladders: 

7.6.1. Hazards and Human Factors Associated with Portable Ladders. Falls are the primary hazard associated with the use of portable ladders. Falls result from a number of unsafe acts and conditions such as: 

7.6.1.1. Ladders set on unstable surfaces; ladders placed in front of doors which open towards the ladder without proper guarding; or ladders used as scaffolds. Personnel reaching too far out to the sides; or standing too high to maintain their balance. Use of a defective ladders (i.e., broken rail or rung). Improvising and using a make-shift ladder; carrying materials in their hands while ascending or descending a ladder; descending with their back to the ladder; or using metal or wooden ladders with metal sides and reinforced or metal rungs while working on electrical circuits. These hazards are minimized if workers adhere to proper ladder discipline and if supervisors ensure equipment is inspected, maintained in good condition, and properly used. 

