Chapter 20

SAFETY COLOR CODING, LABELING,

AND MARKING FOR PIPING SYSTEMS

20.1. General Information. This chapter establishes minimum requirements for the positive identification of potentially hazardous materials conveyed in piping systems except those sections buried in the ground, concrete, and those pertaining to vehicles or field mobility equipment/systems, etc. This standard requires the application of a color code and a lettered legend identification system positioned in a distinctive manner as a visual aid for marking piping systems which indicates the materials conveyed. Color marking will not be accepted as a substitute for the elimination of hazards by safety engineering, but rather will be used to supplement other established mishap prevention practices. 

20.2. Hazards and Human Factors: 

20.2.1. Schemes for identification of the contents of piping systems have been developed in the past by a large number of industrial plants and organizations of various kinds. Generally, the standards at an individual location may have given satisfaction to those using them but they also may have suffered from a lack of uniformity. Numerous deaths, injuries to personnel, and damage to property have occurred because of mistakes made in turning valves on or disconnecting pipes at the wrong time or place, particularly when outside agencies were called in to assist. Furthermore, there has been considerable confusion in the minds of those who change employment from one base to another. 

20.2.2. In order to promote greater safety, lessen the chances of error, confusion, or inaction, especially in times of emergency, a uniform system for the identification of piping contents has been established to warn personnel when the piping contents are inherently hazardous. Therefore, while this standard has been prepared to specify the identification of the contents of piping systems on the basis of legends, it also suggests the use of color as a supplementary means of identifying the type of hazards of the material contained in the system. 

20.2.3. When employees learn to associate various levels of hazards with common colors and lettered legends in piping systems, they are alert to potential hazards. Often, this warning precedes any other warning that may come from the area of the hazard and allows the employee time to avoid the hazard. 

20.3. General Requirements: 

20.3.1. Regulatory Federal Requirements . Essential regulatory requirements are contained in 

Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910, Subpart J, General Environment Controls, American Society of Mechanical Engineers (ASME) A13.1, Scheme For The Identification Of Piping Systems, and American National Standard (ANSI) Z535.1. 

20.3.2. Marking. The marking of physical hazards by standard warning colors shall not be accepted as a substitute for the elimination of the hazards. 

20.3.3. Location. Each location will be carefully evaluated to keep the number of markings at a minimum, thereby providing emphasis for markings which are used and eliminating confusion which results when colors are indiscriminately applied. Locations where all piping contains the same materials (for example — a liquid fuels pump house) minimal marking is required. 

20.3.4. Labeling and Color Coding. Piping systems shall be labeled and color coded if they contain any of the following materials: 

Flammable or easily ignited materials. 

Toxic or poisonous gases or materials. 

Corrosive materials. 

Fire protection materials. (NOTE: 1 & 2) 

Compressed air at or above 30 pounds per square inch, gauge (psig). 

Potable water above 75 psig. 

Radioactive substances. 

Oxidizing materials. 

Steam. 

NOTES: 

1. Piping systems containing “fire protection materials” only require labeling and not color coding. Paint all exposed interior piping. The color should be the same as the walls and or ceiling, or a complementing color. The use of red paint is not necessary. Exposed piping in fire protection equipment rooms and mechanical rooms and all unexposed piping in the facility may be left unpainted. Exposed plastic interior piping shall only be painted if permitted by its listing and the manufacturer’s instructions. Exposed and unexposed stainless steel piping will be cleaned and remain unpainted. 

2. Mark all exposed interior fire protection piping at 8-meter (26-foot) intervals with plastic wraparound-type pipe labels conforming to ASME A13.1-1996, Scheme for the Identification of Piping Systems, indicating the type of fluid carried and direction of flow. Paper, pressure sensitive, or painted on labels are not permitted in new construction. Labels are not required on sprinkler system branch lines and other piping less than 51 millimeters (2 inches) in nominal size. The following legends shall be used on the labels: 

— FIRE PROTECTION WATER – used on dedicated potable and non-potable
     fire protection water supply lines. 

— FIRE SPRINKLER or SPRINKLER FIRE – Used on standard water-only 
                 sprinkler systems. 

3. Compressed air at or above 30 pounds per square inch, gauge (psig) requires labeling only, as color coding of the piping not required) 

20.3.5. Method of Identification for Piping Systems: 

20.3.5.1. Lettered Legend. Positive identification of a piping system’s content will be by lettered 

legend giving the name of the content in full or abbreviated form in black or white, whichever provides suitable contrast to warning colors. Where the view is unobstructed, legends will be lettered on the two lower quarters of the pipe or covering. 

20.3.5.2. Location. Letter legends will be visible from operating positions. Identifications by title 

and color will be located immediately adjacent to all operating accessories such as valves, regulators, flow checks, strainers, cleanouts, and vents. In addition, primary color warnings will be painted throughout the system at convenient intervals. An arrow shape indicating the direction of flow should appear on piping systems in any installation that is color coded. A double-headed 

arrow should be placed on lines subject to reverse flow. For pipes smaller than 3/4-inch in diameter, metal tags will be used and will be attached at the same location as color bands would be placed. 

20.3.5.3. Color Band. Color bands should completely encircle the pipe or the entire piping system may be painted the designated color. 

20.3.5.3.1. The width of a color band may range from 8 to 32 inches according to the pipe diameter. 

20.3.5.3.2. Color bands may either be painted on the pipe or the pipe may be wrapped with self-adhesive colored tape. 

20.3.5.3.3. At each color band or identification tag (except for electrical conduit), the directions of the flow of the material within the pipe should be indicated by an arrow. The arrow should be the same color as the color used for the lettering. 

20.3.5.4. Color Band Location: 

20.3.5.4.1. At some locations it may be desirable to code pipes only at junctions or distribution points, while on other systems more frequent markings will be required. In any case, the number and location of identification markings will be based on the particular needs of each system to  
ensure that the piping system is positively identified. 

20.3.5.4.2. Color bands used for pipe identification shall be located at frequent intervals on straight pipe runs, close to valves and changes in directions, and where pipes pass through walls and floors. 

20.3.5.4.3. Color coding bands will be used for fire protection piping sparingly when piping is exposed in areas designed to be suitably pleasing. If desired, the entire piping system may be color coded. 

20.3.5.5. Use of Colors. Both primary and secondary warning colors applied to the piping system, either by paint or colored bands, will conform to the requirements listed in paragraph 20.3.5.2. and 20.2.8. 

20.3.5.6. These colors will be used to identify the main classification of the piping content 

because the colors are readily distinguishable, one from another, under normal conditions. 

20.3.5.7. Cryogenics. Labels and paint will flake off pipes carrying liquid oxygen and hydrogen. 

Metal signs with identification markings will be attached above or hung below cryogenics plumbing by metal bands. 

20.3.6. Exact Identification for Piping Systems. Exact identification of materials in any piping system for hazardous materials and the classification for fire protection is mandatory and shall be made by means of titles lettered in black or white. These titles shall be prominently displayed adjacent to color warnings to prevent errors by personnel. It is recommended, where the view is unobstructed, that titles be lettered on the two lower quarters of the pipe or covering. Lettering in this position is unlikely to be obscured by dust collection or mechanical damage. However, titles should be clearly visible from operating positions, especially those adjacent to control valves. For pipelines smaller than 3/4-inch in diameter, the use of securely fastened metal tags, with lettering etched or filled in with enamel, is suggested. It is recommended that titles be applied by use of upper case letters and Arabic numerals whenever applicable. 

NOTE: Labeling of containers and fixed systems containing materials not meeting the definition of hazardous or dangerous materials is not required. However, such containers may be labeled when the occupational environment dictates (laboratories, etc.). 

20.3.6.1. The appearance of any of the colors specified in paragraph 20.3.4 on a piping system shall provide a warning of danger from the hazard involved in the system according to the definitions for warning colors specified in this standard. Piping systems, which do not require warning colors, may be painted to match surroundings (if not in conflict with other color 

designations of this standard) or such systems may be painted aluminum, black, or remain 

unpainted. 

20.3.6.2. A primary color warning shall appear on all dangerous piping systems and on all fire 

protection materials. Primary color warnings shall consist of a single color applied as a band or 

bands which completely encircle the piping system. In lieu of color bands, all pipe and covering on an entire system may be painted with the primary color warning if that color is different from the background color. The use of color bands is preferred. In addition, primary color warnings shall be painted throughout the system, where the system passes underground or through walls, and at any other conspicuous places where warnings are required by safety authorities. If desired, operating accessories may also be painted with the primary color warning. 

20.3.7. Secondary Warning Color. Any piping system possessing a secondary hazard distinctively different from that indicated by its primary warning color will have a secondary warning color applied. The color of the band will be selected according to the definitions for warning colors specified in this standard. Location on piping systems will be immediately adjacent to all operating accessories such as valves, regulators, flowchecks, strainers, cleanouts, pumps, dispensing points, and vents. 

20.3.8. Use of Arrows. Arrows should be used to indicate the normal directions of flow in the system. A double-headed arrow should be placed on lines subject to reverse flow. When used, arrows should appear adjacent to each primary color warning applied to other piping system. When the entire piping system is painted with the primary color warning, the arrow (if desired) should be black or white, whichever contrasts. 

20.4. Employee Training. The administrative control established by this standard shall be specifically included in the job safety training. 

20.5. Classification of Material in Piping Systems. The classification of materials in a piping system shall be as specified in paragraph 20.3.6. 

