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PART 1 - GENERAL 

1. INTRODUCTION 

This Asbestos Materials Operations and Maintenance (O&M) Plan is 
designed to establish guidelines for use in controlling potential 
airborne asbestos fiber exposure to occupants, employees, and contractor 
personnel who work within or otherwise enter the Naval Air Station (NAS) 
Memphis facility which has asbestos-containing construction materials. 
All situations which could involve release of asbestos fibers into the 
air have been carefully considered and special work procedures set 
forth. 

This plan is structured in two parts: 

Part 1. 

Part 2. 

General understanding of asbestos and asbestos-containing 
materials (Section 2), a discussion of the program for 
Organizing and Implementing the Asbestos Management Plan 
(Section 3), and General Management and Administrative 
Requirements, which are common to all asbestos management 
projects (Section 4). 

Specific Procedures for Managing Asbestos-Containing 
Materials and situations which may be encountered in the 
surveyed buildings (Sections 5-12). 

This Operations and Maintenance Plan shall be used in conjunction with 
the individual Asbestos Survey Report prepared for each building at the 
NAS Memphis facility. Specific procedures for handling various 
asbestos-containing materials and situations identified in the 
individual Asbestos Survey Report for each building are presented in 
Part 2, Sections 5 through 12 of the O&M Plan. 

Figure 3.1 - Asbestos Management Organizational Structure presents the 
lines of communication when managing asbestos-containing materials. The 
NAS Memphis Designated Person (Public Works Officer) shall periodically 
evaluate this organizational structure and modify it as necessary to 
meet changes in Federal, State and Local regulations and any future 
changes within the NAS Memphis facility. 

Figure 3.2 - Implementation Flow chart of the Asbestos Management Plan 
along with the explanatory text in Section 3.5 shall be followed on a 
step-by-step basis when potential disturbance of a suspect asbestos 
material is anticipated. 

The effective use of this manual requires a good working knowledge of 
the general information presented in Sections 2, 3 and 4 and also 
requires that the employee training described in Section 4.1 has been 
accomplished. 

Ih\lJOJa02\omplan_9 1 



These procedures are designed to reduce the potential for airborne 
asbestos fiber contamination of building air during normal, emergency 
and maintenance conditions, to control the spread of contamination and 
to protect personnel from those situations where potential airborne 
fiber release may occur. 

1h\ll0la05\omplan 2 



2. ASBESTOS 

2.1 Properties and Uses 

Asbestos is a general term used to refer to a group of naturally 
occurring fibrous minerals, all of which are chemically described as 
hydrated silicates. These minerals are divided on the basis of molecu
lar structure into two groups: chrysotile, antigorite, and lizardite 
are the essential types of serpentine, while the other asbestos miner
als--crocidolite, actinolite, tremolite, and anthophyllite--are all 
types of amphiboles (the various amphiboles differ from each other only 
in the proportions of different metals--aluminum, calcium, magnesium, 
iron--in the crystal). It is the combination of certain chemical 
composition and the asbestiform habit (a crystal form which breaks down 
into fibers when crushed) which make a given rock asbestos. 

2.1.1 Occurrence and Properties 

Chrysotile (also known as white asbestos) is mined primarily in Canada, 
Africa, the former U.S.S.R., and at scattered locations in the u.S. 
Chrysotile is the only fibrous (asbestiform) member of the serpentine 
mineral group. The most diagnostic physical property of a chrysotile 
fiber is its silky feel and appearance. A chrysotile fiber is usually 
very fine, elongated, flexible (hardness 3-4) and slightly curled. 
Since chrysotile demonstrates variegated color, the use of color as a 
diagnostic physical property is invalid. Chrysotile is very heat
resistant, but easily degraded by acids and alka·lies. Historically 
about 95 percent of the asbestos used in this country was chrysotile 
from Canadian mines. 

Both antigorite and lizardite (both members of the serpentine group) are 
non-fibrous (non-asbestiform) in occurrence and are therefore rarely 
encountered in commercial use unlike their co-member, chrysotile. 

Crocidolite (amphibole group), or blue asbestos, is mined mainly in 
South Africa and Australia. The fibers are less silky, coarser, and 
less workable than chrysotile, but still flexible. Chemical resistance 
is good, but heat resistance is poor. 

Amosite (amphibole group), or light brown asbestos (it may be yellow or 
gray) is a trade name (derived from the initials for the Asbestos Mines 
of South Africa) given to fibrous cummingtonite and gunerite, mined in 
South Africa. These fibers also appear silky, but are coarse to the 
touch, and not very flexible (hardness 5-1/2 - 6). Amosite has good 
chemical and thermal resistance because of the insulation provided by 
natural air pockets. 

The other amphiboles (anthophyllite, tremolite, and actinolite) are 
mined in various locations (Finland, Italy, South America) in small 
quantities. The fibers of all three are brittle, with fair to good heat 
and chemical resistance. These materials are of minor commercial 
importance, but do have specialty uses such as laboratory filters 
(tremolite) and reinforcing certain plastics (anthophyllite). 
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2.1.2 Commercial Uses 

Ancient references to the material indicate knowledge of asbestos has 
existed for a very long time--perhaps 2,000 years. Its use remained 
relatively restricted until the 1860's, when the growth of industry 
created a demand for heat and chemical-resistant fabrics and insulating 
materials. The world production of asbestos climbed steadily in the 
half century before 1940, then skyrocketed for the next 25 years with 
renewed economic growth and the introduction of new applications. 
Asbestos has been a very important industrial material with approxi
mately 900,000 tons/year being used in the United States as of 1980-
about 70 percent in the construction industry. It is very difficult to 
find substitute materials which fully duplicate all of its properties: 

Flexibility 
Tensile strength similar to steel 

. Resistance to heat, chemicals, and wear 
Low abrasiveness 
High availability 

One of the uses of asbestos materials developed in the 1940's was the 
spraying of asbestos fireproofing onto structural steel for improved 
fire resistance. Countless multistory buildings received this treatment 
before 1973, when the EPA banned the use of asbestos in all spray
applied applications. Other EPA bans on the use of asbestos in building 
materials are friable pre-molded insulation (banned in 1979) and spray
applied decorative material (banned in 1978). 

The greatest construction use for asbestos, up until 1985, had been in 
cement products--pipe, shingles and siding, electrical panels, etc. The 
longer fibers were generally used in textiles. Friction products (such 
as clutch and brake facings) contain chrysoti1e for its high abrasion 
resistance and low abrasiveness. Other uses include floor coverings, 
packings, gaskets, and insulation. In June 1990, the United States 
Environmental Protection Agency (EPA) proposed banning the production 
and sale of nearly all products which contain asbestos. By mid-summer 
of 1991 these final rules should be adopted. 

2.2 Exposure Potential 

Friable products (which are easily crushed by normal hand pressure and 
release fibers) present a potential source of exposure, and must be 
carefully guarded against damage or disturbance. In products where the 
fibers are firmly encased in a solid matrix (such as asbestos cement 
pipe or vinyl asbestos floor coverings), there is reduced danger of 
airborne asbestos fiber exposure except during manufacturing or cutting, 
demolition, drilling, grinding, and sanding operations. 

Health concerns are sure to limit the possible applications of asbestos, 
but the material is unlikely to vanish completely from use. 
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2.3 Health Effects 

The health effects of asbestos will remain a serious problem far into 
the future. In spite of increasing awareness of the dangers of 
asbestos, some exposure continues in mining and manufacturing, and in 
hundreds of thousands of buildings, particularly those which were 
constructed in the 30 years before the 1973 EPA ban on spraying asbestos 
fireproofing. These buildings are a potential source of exposure to 
millions of people unless the problem is properly and safely managed. 

The diseases associated with asbestos exposure typically all have long 
latency periods (the time between first exposure and the appearance of 
the disease), on the order of 15 to 40 years. The epidemiologic studies 
which have been done to date clearly show that there is an increase in 
risk with increasing airborne fiber levels and increasing duration of 
exposure. There are weaknesses in the data, however, that leave several 
questions unanswered. Due to the long latency periods of asbestos
associated diseases, those appearing now are the result of exposures 
from 20 or more years ago. Exposure data gathered prior to 1970 was 
presented in terms of millions of particles per cubic foot (mppcf) 
without discrimination between fibers and other non-fibrous particles. 
This creates difficulties for researchers trying to relate disease 
occurrence with exposure levels. 

Another problem involves the type of fiber: animal studies indicate that 
some types of asbestos are more dangerous than others. Fibers of 
different types are usually mixed together in industrial processes, so 
there are very few data available on human exposure to a single type of 
fiber. The question of the relative hazards of exposure to different 
asbestos minerals may never be fully answered. 

2.3.1 Asbestosis 

Asbestosis is a disabling fibrosis or scarring of the lung, which shows 
up on a chest X-ray as scattered opacities. Frequently the pleura (the 
membrane lining the lung) also shows thickening and calcification bone 
plaques. The scarring causes the lung to become less elastic (stiffer), 
making breathing difficult. Also the area available in the lung for the 
exchange of gases is reduced, leaving the body starved for oxygen. Many 
asbestosis patients have a bluish color to the lips and tongue for this 
reason. Other symptoms of the disease include broadening or "c1ubbing" 
of the tips of the fingers and pulmonary rattles, a crackling sound 
which can be heard during examination with a stethoscope. It is caused 
by the resistance of the scar tissue and pleural plaques to the movement 
of the lungs during breathing. The lung changes are irreversible and 
often continue to worsen even after exposure to asbestos has stopped. 
The disease was first described in 1906, 40 years after the beginning of 
the modern asbestos industry. 

It was once thought that only workers with long exposure to high levels 
of asbestos dust were at risk in developing the disease. However, 
studies conducted in the later 1960's and early 1970's indicate that 
this is not so. Positive X-ray findings have been reported in persons 
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with very low-level asbestos fiber exposure histories: a floor covering 
installer whose duties included occasional sanding of the vinyl asbestos 
tiles, an individual exposed in an insulation plant for one day, and 
family members (sometimes even pet animals) of asbestos workers with no 
other known exposure. 

Severe asbestosis may obstruct the blood vessels of the lungs, leading 
to pulmonary hypertension (high blood pressure) and possible heart 
failure. One study found four times the expected risk of death from 
non-malignant lung disease and heart disease among a group of workers 
employed 20 years or more in an asbestos manufacturing plant. 

2.3.2 Cancers 

Asbestos exposure has been associated with cancers in several sites: the 
lung, the pleura and peritoneum, and the gastrointestinal tract. The 
latency period of these diseases is longer than that for asbestosis--20 
years or more. The asbestos-cancer connection is the main reason that 
the Occupational Safety and Health Administration (OSHA) set the 
permissible exposure limit (PEL) for work place asbestos at 0.2 
fibers/cc a-hour time-weighted average (TWA) and an action level of 0.1 
fibers/cc a-hour time-weighted average (TWA). Despite much research, 
efforts to establish a "safe" or "no effect" level of exposure for 
asbestos fibers have not yet been successful. 

An association between asbestos and lung cancer was suspected as early 
as 1935, but the first epidemiologic study which· solidly demonstrated an 
excess risk of lung cancer among asbestos workers was published 20 years 
later, in 1955. The lung cancer risk from asbestos exposure increases 
for smokers. Cigarette smoke and asbestos together are much worse--the 
effect is synergistic, which means that the risk from the combined 
exposure is more (up to ten times greater) than the sum of the risks of 
the two exposures taken separately. 

Mesothelioma is a rare cancer of the pleura (the membrane between the 
lung and chest wall) or the peritoneum (the membrane covering the 
abdominal organs). This is a rapidly progressive cancer, almost always 
resulting in death within two years after discovery. Individuals with 
the disease almost always have a history of exposure to asbestos. 
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3. ORGANIZATION AND IMPLEMENTATION OF THE ASBESTOS MANAGEMENT PLAN 

The asbestos management plan includes a building inspection by an 
accredited inspector (Cape Environmental Management Inc), development of 
an Asbestos Survey report which includes recommended response actions, 
and this Operations and Maintenance Plan. The organizational structure 
for the Asbestos Management Plan is presented in Figure 3.1. The 
Asbestos Management Plan implementation procedure is presented in Figure 
3.2. A brief description of the major elements of the organizational 
structure is as follows: 

NAS Memphis Designated Person (Public Works Officer) oversees and 
implements Asbestos Management Plan. 

Public Works/Property Management supervisors direct asbestos 
management activities performed by their staff and are responsible 
to Designated Person (Public Works Officer) for performance of all 
activities in accordance with the Asbestos Management Plan. 

Support is provided to the Designated Person (Public Works 
Officer) by appropriate legal, public relations, labor relations, 
medical, Architects/ Engineers, safety/health, and asbestos 
management consultants, as required, in addition to NAVFACENGCOM 
Southern Division technical support staff. 

3.1 NAS Memphis Designated Person's (Public Works Officer) Duties and 
Responsibilities 

The Designated Person (Public Works Officer) has direct responsibility 
for providing a safe and healthy environment for occupants, visitors, 
employees and contract personnel. Public Works/Property Management 
Service personnel, or, if required, outside asbestos contractor 
personnel are responsible for implementing the Asbestos Management Plan 
work procedures to reduce the potential for exposure to airborne 
asbestos fibers. In accordance with this Operations and Maintenance 
Plan, the Designated Person (Public Works Officer) shall: 

3.1.1 Carefully follow all guidelines of the Operation and Maintenance 
Plan to reduce the potential for personal exposure to airborne 
asbestos fibers for occupants, visitors, employees, and contract 
personnel. 

3.1.2 Become familiar with all asbestos-containing materials in all 
buildings. Ensure that all occupants, visitors, employees, and 
contract personnel are fully advised of the presence of asbestos
containing materials and the potential hazards of exposure to 
airborne asbestos fibers. 

3.1.3 Assure that all personnel involved with the Asbestos Management 
Plan have received formal training as outlined in Section 4.1. 
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3.1.4 Ensure all occupants, visitors, employees, and contract personnel 
know where asbestos-containing materials exist prior to 
implementing work and handling asbestos-containing materials. 
This is typically accomplished by using barrier tape, labeling of 
ACM, signage around asbestos work areas (see Section 5.1.1), etc. 

3.1.5 Attach warning labels immediately adjacent to any friable and non
friable ACBM or suspected ACBM in routine maintenance areas, such 
as boiler rooms, until the material is removed. This labeling 
responsibility typically applies to identifying ACM which because 
of its location and friability has a high potential for being 
physically damaged during routine maintenance activities (i.e., 
pipe fitting insulation which is very close to a frequently 
operated valve in a mechanical room). This labeling requirement 
does not apply to floor tile or similar materials, however, 
building occupants and especially maintenance and custodial staff, 
must be aware of these materials and the proper procedures for 
handling and maintaining them (i.e., drilling through transite 
wallboard, stripping and buffing floor tile, etc.). Also, 
entrances into areas where any physical disturbance of asbestos
containing materials may cause release of asbestos fibers into the 
building ventilation systems shall be marked with permanent 
asbestos warning signs. At a minimum, all labeling shall be done 
in compliance with State of Tennessee requirements. All warning 
signs and labeling shall be as detailed in Section 4.4. 

3.1.6 Seek guidance from Southern Division NAVFACENGCOM personnel or 
qualified asbestos management consultants when the Designated 
Person (Public Works Officer) determines that the complexity or 
seriousness of any asbestos related situation is beyond their 
capabilities. 

3.1.7 Update this O&M plan annually with review by Southern Division 
NAVFACENGCOM representative. 

3.1.8 Implement policies established by OSHA, EPA, and Southern Division 
NAVFACENGCOM Regulations in conjunction with the legal, public 
relations, labor relations, medical, safety and asbestos 
management consultants. Further detailing of the Designated 
Person (Public Works Officer) duties is presented in Section 3.5. 
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3.2 Equipment, Supplies and Selected References 

If in-house personnel perform activities affecting asbestos-containing 
materials, then the following equipment and supplies shall be maintained 
and provided: 

Signs and labels conforming to State regulations and current EPA 
and OSHA standards 

Respiratory protection, NIOSH/MSHA approved 

Vacuum cleaner (HEPA rated) 

Disposable clothing 

Gloves 

Six mil polyethylene bags 

Four and six mil polyethylene sheeting 

Air sampling pumps 

Mixed cellulose ester filter (25 mm) cassettes 

Calibration equipment for pumps 

Charger 

Glove bags 

Sprayer 

Drums 

Tape 

Safety goggles 

Tools 

Encapsulating agents 

Manufacturers and suppliers are listed in Table 3.1. Th1s list is not 
all inclusive and is for reference use only and not an endorsement of 
any particular product or company. 

The following selected references should be part of a complete asbestos 
management library: 

USEPA. 1984. U.S. Environmental Protection Agency. National Emission 
Standards for Hazardous Air Pollutants. 40 CFR 61. Apr11 5, 1984, as 
amended November 11, 1990. 
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USEPA. 1985. U.S. Environmental Protection Agency. Measuring airborne 
asbestos f0110wing an abatement action. Washington DC: USEPA. EPA 600/4-
85-049. ("Silver Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui1dings: Simp1ified samp1ing scheme for surfacing materia1s. 
Washington DC: USEPA. EPA 560/5-85-030A. ("Pink Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Guidance for 
contr011ing asbestos-containing materia1s in bui1dings. Washington DC: 
EPA 560/5-85-024. ("Purple Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui1dings: Guidance for service and maintenance personne1. Washington 
DC: EPA 560/5-85-018. ("Custodial Pamphlet") 

USEPA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insu1ation. Washington CD: Technical Bulletin 
No. 1986-2. 

USEPA. 1986. U.S. Environmental Protection Agency. A guide to 
respiratory protection for the asbestos abatement industry. Washington 
DC: EPA 560/0PTS-86-001. 

USEPA. 1988. EPA Study of Asbestos-Containing Materia1s in Public 
Buildings: A Report to Congress. February, 1988. 

USEPA, 1990. Managing Asbestos in Place: A Building Owner's Guide to 
Operations and Maintenance Programs for Asbestos-Containing Materials 
(Green Book). Washington, DC: EPA 20T-2003, June 1990. 

U.S. Department of Labor: OSHA Regulations. 29 CFR 1910.134 -
Respiratory Protection Standard. June, 1974. 

Keyes, Dale L. and Chesson, Jean. 1989. A Guide to Monitoring Airborne 
Asbestos in Buildings. Environmental Sciences, Inc., 105 E. Speedway 
Blvd., Tuscon, Arizona 85705. 

Asbestos Laws and Regulations for the State of Tennessee. 
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TABLE 3.1. RESOURCES LIST, 
ASBESTOS MANAGEMENT SUPPLIES 

This list is not all inclusive and is for reference use only and not an 
endorsement of any particular product or company. 

SUPPLIER 

Industrial Safety Products, Inc. 
1502 Telegraph Rd. 
Mobile, AL 36611 
205/457-4591 or 800-872-6406 

Nilfisk of America, Inc. 
Gages Lake, Illinois 60030 
312/223-6626 

Fire Safe Equipment of Rockford 
2420 Harrison Avenue 
Rockford, Illinois 61108 
815/394-0100 

American Coating Corporation 
1500 Northwest 52nd Street 
Fort Lauderdale, Tennessee 33309 
800/323-7580 

DISPOSABLE CLOTHING 

Edmont-W1lson 
Division of Becton, Dickinson and Company 
Coshocton, OH 43812 
614/622-4311 

Interex 
3 Strathmore Road 
Natick, MA 01760 
800/225-5910 

Occupational Health and 
Safety Products Division 3M 
P. o. Box 4382 
Stamford, CT 06907-0382 
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SUPPLIES 

All Suppl ies 

All Supplies 

All Supplies 

All Supplies 

Kimberly Clark Corporation 
Indust Garment Fabrics 
("Comfort Zone") 
1400 Holcomb Bridge Road 
Roswell, GA 30076 

Mine Safety Appliance Co. 
(MSA) 
600 Penn Center Boulevard 
Pittsburgh, PA 15235 
412/967-3000 

Defense Apparel 
285 Murphy Road 
Hartford, CT 06114 
800/243-3847 
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3.3 Initial Cleaning 

In accordance with EPA Guidance for Controlling Asbestos-Containing 
Materials in Buildings (EPA 56015-85-024) and EPA Managing Asbestos in 
Place (EPA 20T-2003), in all areas of a building where exposed damaged 
thermal system insulation ACM is present, ACM dust or debris could be 
present. These areas, identified in the Asbestos Survey Report, shall 
have an initial cleaning implemented for all surfaces where possible ACM 
dust or debris could have accumulated. Asbestos cleaning techniques 
should supplement, not replace, repair or abatement actions for damaged 
or friable ACM. 

Proper cleaning is important for two reasons: 

A. The use of improper techniques to cleanup asbestos debris ~aused 
by previous deterioration or damage may result in widespread 
contamination, and potentially increase airborne asbestos fiber 
levels in the building. 

B. Improper cleaning may cause damage to the ACM, thus releasing more 
airborne asbestos fibers. 

Proper O&M cleaning will involve the use of wet cleaning or wet-wiping 
practices to pick up asbestos fibers. Dry sweeping or dusting can 
result in asbestos fibers being re-suspended into the building's air and 
therefore must not be used. Once wet cloths, rags, or mops have been 
used to pick up asbestos fibers, they must be properly discarded as 
asbestos waste while still wet. They must not be allowed to dry out, 
since the collected fibers might be released at some later time when 
disturbed. The use of special vacuum cleaners, commonly referred to as 
HEPA vacuums, may be preferable to wet cleaning or used in addition to 
wet cleaning in certain situations. These vacuums are equipped with 
filters designed to remove very small particles or fibers--such as 
asbestos--by filtering those particles from the air passing through the 
vacuum. Since the exhaust air from an ordinary (or shop) vacuum cleaner 
is not filtered sufficiently, it is possible for tiny asbestos fibers to 
pass through the filter and be dispersed into the building air, 
therefore, it is important to never allow NON-HEPA vacuum use in areas 
where asbestos dust could be present. 

It is important for O&M personnel to use caution when emptying HEPA 
vacuums and changing the filters. Exposures could result from such 
activities. Employees should move the HEPA vacuum to a physically 
isolated area of the facility and put on proper personal protective 
equipment before carefully placing the dust and debris into properly 
labeled, sealed, and leak-tight containers for disposal as asbestos
containing waste. In general, the building would not need special O&M 
cleaning when the building contains only non-friable (not easily 
crumbled) ACM in good condition; ACM which has been encapsulated, 
encased, or enclosed behind air-tight barriers; or ACM known to be 
undamaged/undisturbed or inaccessible. Furthermore, where ACM is 
confined to a single room or area, special cleaning of just that area 
rather than other parts of the building may be sufficient. 
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If ACM has been released onto a carpeted area of a building, it may not 
always be possible to adequately clean the carpeted area. "Steam" 
cleaning and HEPA vacuuming methods are sometimes employed for this 
purpose. A preliminary study carried out by EPA in 1989 showed that hot 
water vacuums were more effective in carpet cleaning than HEPA vacuums, 
under the test conditions. Further field studies are planned to confirm 
these findings. 

For carpets, successful cleaning will likely depend on factors such as 
the amount of ACM released onto the carpet, how long the situation has 
existed, traffic over the area, as well as the structure and composition 
of the carpet itself. It is prudent to evaluate individual situations 
on a case-by-case basis. The Designated Person (Public Works Officer) 
should evaluate the need for workers engaged in cleaning asbestos fiber
contaminated carpets to wear proper respiratory protection. It may also 
be prudent to arrange for this type of cleaning to be done after normal 
working hours or when the facility is less occupied. Additionally, it 
may be more cost effective to properly dispose of contaminated carpets 
and other fabrics as asbestos-containing waste if the remaining useful 
life of the carpet or fabric is questionable. 

Where the ACM is damaged and located in an "air p1enum"--where fibers 
can be transported by the heating, ventilation, or air conditioning 
(HVAC) system throughout the bui1ding--specia1 cleaning practices may be 
extended to the entire building, including the HVAC system itself. 

3.4 Routine and Episodic Cleaning 

After an initial cleaning of the areas with exposed, damaged thermal 
system insulation identified in the Asbestos Survey Report, routine 
cleaning shall be implemented along with episodic cleaning when asbestos 
fiber release episodes are suspected and reported for these or any other 
ACM. 

The guidelines and procedures for routine and episodic cleaning shall be 
in accordance with the same EPA guidelines referenced in Initial 
Cleaning (Section 3.3). 

3.5 Implementation of the Asbestos Management Plan 

All personnel who work in buildings having asbestos-containing 
materials shall be notified of the presence of these materials in the 
building and trained to identify activities which could result in 
disturbance of asbestos-containing materials. All personnel shall be 
totally familiar with the asbestos warning signs. 

Contractors who work in buildings having asbestos-containing materials 
shall be notified of the presence of these materials and of the need to 
train their workers concerning identification of activities which could 
result in disturbance of asbestos-containing materials. 

The key to successful implementation of the plan is the effective 
training, as outlined in Section 4.1, of all personnel involved with 
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asbestos management. The flow chart steps summarized in Figure 3.2 and 
described herein are designed to ensure that airborne asbestos fiber 
concentrations inside the building remain at the lowest feasible levels 
and within acceptable limits. 

The following narrative describes the path through the Figure 3.2 
Implementation Flow Chart on page 10. 

3.5.1 Observation of Suspect Asbestos-Containing Material (ACM) or Potential 
for Disturbance of Suspect ACM and Notification of the Designated Person 
(Public Works Officer). 

Any of the following observations made by employees or brought to the 
attention of employees by visitors, contract personnel, or any other 
building occupant must be reported immediately to the NAS Atlanta 
Designated Person (Public Works Officer) through the employee's 
supervisor. 

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

3.5.1.5 

Visual damage to or loose debris from the following 
asbestos-containing materials: 

Acoustical material 
Attic and wall insulation 
Ceiling tiles and wall tiles 
Cementitious materials (pipe, siding, wallboard, 

roofing, etc.) 
Fireproofing 
Floor coverings and mastic 
Floor penetration packing 
Insulation 
Mastics 
Mechanical system insulation (pipe, pipe fittings, 

ducts, equipment) 
Plaster materials 
Roofing materials (shingles, felts, tar, etc.) 
Wiring insulation 
Other suspect miscellaneous asbestos-containing 

materials (gaskets, curtains, etc.) 

Damaged or missing asbestos warning signs. 

Breaches or openings in the existing suspended ceiling 
system if asbestos materials are located above the ceiling. 

Performance of any work involving potential disturbances of 
asbestos-containing materials, which is not in accordance 
with the work procedures described in this plan. 

Possible disturbance of hidden or inaccessible (sealed pipe 
chases, above fixed plaster ceiling, etc.) locations with 
asbestos-containing materials such as fireproofing or 
insulation material or debris inside wall partitions. All 
piping insulation located in inaccessible areas shall be 
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3.5.1.6 

assumed to contain asbestos until laboratory results are 
received and verification of asbestos presence or absence is 
established. 

Entry into crawl spaces, where soil may have been 
contaminated with asbestos debris. 

3.5.2 Review Asbestos Survey 

The Designated Person (Public Works Officer), after receiving 
notification of observation or potential disturbance of suspect 
asbestos-containing materials shall immediately. review the asbestos 
survey. After review of the asbestos survey, one of the three 
situations 'outlined below (3.5.3, 3.5.4 or 3.5.5) will exist. 
Additionally, the following considerations must be evaluated if the 
situation involves floor covering, other resinously-bound non-friable 
materials, or plaster or gypsum board construction. 

3.5.2.1 

3.5.2.2 

Recent studies have found that polarized light microscopy 
(PLM) may not identify all asbestos fibers in floor covering 
materials and other resinously-bound materials. Further 
analysis to more positively confirm the absence of asbestos 
by qualitative transmission electron microscopy (TEM) is 
recommended for these materials if they are not assumed to 
contain asbestos and they are to be disturbed in any way, 
including scheduled demolition and routine maintenance and 
repair procedures. 

At the NAS Memphis facility, representative samples were 
collected from plaster and gypsum board construction walls 
and ceilings in accordance with the scope of work. Even 
though the results of analysis may indicate these were non
asbestos-containing materials in any particular building, 
because of the large number of renovations and changes to 
walls and ceilings during the life of the buildings and the 
difficulty in determining the homogeneity of plaster or 
gypsum board materials, some homogeneous areas of suspect 
materials may not have been identified and sampled. It is 
recommended that more extensive sampling and analysis of 
these wall and ceiling materials be conducted if they are 
not assumed to contain asbestos and if specific areas are 
targeted for renovation, demolition or any type of 
disturbance to these materials. 

3.5.3 Survey Indicates No Asbestos-Containing Material Present 

In this situation no further action or special procedures are required. 

3.5.4 Survey Indicates No Sample Data Available in Specific Location 

Examples of situations in which no specific sampling data is available 
include inaccessible suspect asbestos-containing materials such as 
gaskets (shall always be assumed to contain asbestos), underground 
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piping, and plplng located above plaster ceiling or inside plaster 
walls. In all areas where asbestos was identified in exposed piping 
insulation material or where exposed piping insulation material has been 
removed and replaced with non-ACM, inaccessible piping insulation in 
that area shall be considered asbestos-containing. Where no specific 
sampling data is available, bulk samples must be collected (unless 
assumed to be asbestos and treated accordingly) and analyzed. If sample 
analysis indicates no asbestos-containing materials are present, then no 
further action or special procedures are required and the asbestos 
survey database should be updated with this information. If bulk sample 
analysis indicates the presence of asbestos-containing material, proceed 
to notification of Designated Person (Public Works Officer). 

3.5.5 Material Identified as Asbestos 

When the asbestos survey indicates the presence of asbestos containing 
materials, the following steps shall be followed: 

3.5.6 Situation Categorized by Designated Person (Public Works Officer) 

After positive identification of the material as asbestos by the 
Designated Person (Public Works Officer), the Designated Person (Public 
Works Officer) or their representative will categorize the situation 
into one of the three following alternatives and immediately proceed 
with implementation. Typical situations and required work procedures 
for Routine Maintenance and Cleaning, Emergency Conditions, and for both 
Minor and Major projects involving various asbestos-containing materials 
are presented in Part 2 - Specific Procedures for Managing Asbestos
Containing Materials. 

3.5.6.1 

3.5.6.2 
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Routine Maintenance and Cleaning 
Typical activities and required work procedures for this 
category are detailed in Section 12 - ROUTINE MAINTENANCE 
AND CLEANING. 

Emergency Conditions and Fiber Release Episodes 
Emergency conditions involve a potential for asbestos fiber 
contamination due to unexpected circumstances, posing an 
immediate threat to personnel safety or the environment. 
These situations may be handled by NAS Memphis in-house 
personnel if properly trained and under the supervision of 
the Designated Person (Public Works Officer) and the Chief 
Engineer. Major fiber release episodes exist where the 
amount of asbestos-containing material involved is greater 
than 3 square or linear feet and when other safety and 
health hazards may be present. The response action for a 
major fiber release episode must be designed by a 
Professional Industrial Hygienist and conducted by an 
accredited and licensed asbestos removal contractor. 

Typical, major fiber release episodes include but are not 
limited to: 
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3.5.6.3 

1h\1303a05\omplan 

A. fires, explosions, earth tremor or other natural 
disaster affecting asbestos-containing materials 

B. failure of structural members affecting asbestos
containing materials 

C. major del ami nations of asbestos-containing insulation, 
fireproofing or acoustical materials 

D. water damage or physical damage to asbestos-containing 
materials. 

During emergency conditions, the Designated Person (Public 
Works Officer) or his/her representative and emergency 
staffs must exercise careful judgement in implementing 
emergency procedures to minimize the potential for asbestos 
exposure and personal injury. Seriously injured personnel 
shall be immediately evacuated from the contaminated area. 
Asbestos decontamination procedures should be waived when 
greater safety and health hazards exist. 

The primary concern during emergency evacuation conditions 
is to protect the employees' immediate life safety. After 
the employees evacuate to a safe location, they shall remove 
all gross asbestos contamination from body and clothing by 
vacuuming with HEPA filter equipped cleaners or by 
completely showering with clothes on. Once all visual 
asbestos contamination is removed from body and clothing, 
remove clothing, shower again and change into clean clothing 
as soon as possible. The waste shower water shall be 
disposed as contaminated waste. The contaminated clothing 
shall be disposed as contaminated waste or the contaminated 
clothing can be thoroughly laundered in accordance with 29 
CFR 1926.58 to remove residual asbestos fibers. 

The contaminated building areas shall be sealed off, locked, 
if possible, and signs posted warning personnel of the 
asbestos exposure hazard which exists. 

As soon as possible, air samples shall be taken in 
accordance with Table 4.3. The analyses of air samples will 
provide documentation of the airborne fiber concentrations 
within the subject areas. 

As soon as the emergency condition is stabilized, the 
Designated Person (Public Works Officer) or his/her 
representative shall determine whether building 
decontamination can be accomplished by in-house personnel or 
if outside assistance is required. Further explanation of 
Minor and Major Project alternatives is presented in the 
paragraphs below. 

Planned Project 
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All projects not categorized as Emergency Conditions or 
Routine Maintenance and Cleaning shall be classified as a 
Planned Project. Planned Projects are categorized by the 
Designated Person (Public Works Officer) and Chief Engineer 
as either Minor (small scale - short duration) or Major 
Projects. 

A major consideration for Planned Projects is the phasing of 
the work. Minor projects may be scheduled outside of normal 
working hours. Major Projects may require more complicated 
phasing on an area by area basis or may require the building 
be unoccupied, depending on feasibility, the cost
effectiveness analysis, and safety considerations. The 
Designated Person (Public Works Officer) and Chief Engineer 
in conjunction with the outside consultant, if required, 
will determine the appropriate phasing for each project. 

3.5.6~3.1 Minor (Small Scale - Short Duration) Project - Minor 
Projects may be accomplished in-house or may be contracted 
to an accredited and licensed asbestos removal contractor. 
Minor Projects are classified as response actions involving 
3 square or linear feet or less of asbestos-containing 
materials. Minor Projects shall be implemented in accord
ance with the General Management and Administrative Require
ments in Section 4, and the specific procedures for the ACM 
involved as outlined in Part 2. 

3.5.6.3.2 Major Project - Major Projects of asbestos-containing 
material abatement and/or complex situations and procedures 
are generally defined as response actions involving more 
than 3 square or linear feet. Major projects require the 
use of a Professional Industrial Hygienist to design and 
supervise the implementation response actions and shall be 
implemented in accordance with the General Management and 
Administrative Requirements in Section 4, and the specific 
procedures for the ACM involved as outlined in Part 2. 
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4. GENERAL MANAGEMENT AND ADMINISTRATIVE REQUIREMENTS 

Special work procedures are required at all times when normal mainte
nance and renovation activities are undertaken and disturbance of 
asbestos-containing building materials may occur. This situation 
includes all asbestos management activities, and any entry into areas 
which may be contaminated with airborne asbestos fibers. These general 
requirements apply to employees and contract personnel. 

Before starting any of the following listed projects or tasks, where the 
possibility of the disturbance of ACM exists, see the Asbestos Survey 
Report. If signs or labeling or reference to the Asbestos Survey Report 
indicates the presence of asbestos-containing materials, or the presence 
of asbestos-containing materials is suspected, the employee will contact 
his supervisor prior to beginning work. Supervisors should contact the 
Designated Person (Public Works Officer) and Chief Engineer for 
clarification of suspected materials and prior to beginning work 
involving potential disturbance of asbestos-containing materials (see 
Figure 3.2). Typical activities which could potentially disturb 
asbestos-containing materials include: 

A. Electrical and telephone wiring repairs, mechanical system and 
piping repairs or any work involving penetration of walls, floors 
or ceilings. 

B. Repairs, or modifications to heating, ventilating and air 
conditioning (HVAC) equipment. 

C. Non-routine cleaning of accumulated dust and debris, especially 
from areas with asbestos-containing fireproofing and/or insulating 
materials. 

D. Building renovation, maintenance or demolition. 

E. Any other situations not listed where physical contact with 
suspect asbestos-containing materials (i.e. crawlspace 
contaminated soil, penetration into roof, floor covering 
disturbance, change out of gaskets, vehicle maintenance, etc.) may 
occur. 

The following sections detail general management and administrative 
requirements for work on or near asbestos-containing materials. Further 
detail and discussion of specific requirements are provided in Part 2 -
Specific Procedures for Managing Asbestos-Containing Materials. 

4.1 Employee Training 

In conjunction with implementing the asbestos materials Operation and 
Maintenance Plan, the Designated Person (Public Works Officer) shall 
institute a training program in accordance with OSHA and EPA. OSHA and 
EPA requires a worker training program for all employees exposed to 
fiber levels at or above the action level (O.l f/cc in an 8-hour Time 
Weighted Average), and/or the excursion limit {l.O f/cc in a 30-minute 
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Time Weighted Average). At least three levels of training can be 
identified: 

Level One - Awareness training for workers involved in activities 
where ACM may be accidentally disturbed including, but not limited 
to, Public Works/Property Management Personnel. This training may 
vary from two to eight hours. 

Level Two - Special Operation and Maintenance training for workers 
involved in general maintenance and incidental ACM repair tasks. 
This training shall be at least 16 hours (typically Industrial 
Hygiene section of the Environmental unit or the Preventative 
Medicine Unit). 

Level Three - Abatement worker training for workers who may 
conduct in-house emergency asbestos abatement. This work involves 
direct, intentional contact with ACM. "Abatement worker" training 
may vary from 24 to 40 hours (typically Industrial Hygiene section 
of the Environmental Unit or the Preventative Medicine Unit and 
designated asbestos workers). 

A typical training program includes, but is not limited to the following 
major topics. (All topics should be discussed for each level of 
training, however, the time, emphasis and hands-on training for the 
various topic sections will vary for the different levels of training). 

Section 1 Course overview (use of O&M Plan) 

Section 2 Background on asbestos-containing materials 
1. Potential health effects of asbestos exposure 
2. Methods of recognition 

Section 3 Local, State and Federal regulations 

Section 4 Medical surveillance 

Section 5 Air Sampling 

Section 6 Worker protection 
1. Respirators 
2. Personal protective clothing 

Section 7 Safety concerns 

Section 8 Work practice procedures 
1. Site preparation 
2. Decontamination procedures 
3. Controlling airborne asbestos fibers 
4. Cleaning the work area 
5. Glove bag techniques 
6. Hands on training for various types of asbestos

containing material encountered in each building. 
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Section 9 General review and summary 

4.2 Government Regulations 

4.2.1 State 

Appendix A contains the Asbestos Laws and Regulations for the State of 
Georgia. Where the state regulations are more stringent than federal 
regulations, state regulations shall be followed. WHERE THE FEDERAL 
(OSHA) STANDARD IS MORE STRINGENT THAN THE EXISTING STATE REQUIREMENTS, 
THE FEDERAL STANDARD MUST BE FOLLOWED. 

4.2.2 Occupational Safety and Health Administration (29 CFR 1910.1001, 1926.58 
and 1910.134) 

The current OSHA standard (July 1986) is divided into two major sec
tions: 

Section 1. 29 CFR 1910.1001 Asbestos, Tremolite, Anthophyllite and 
Actinolite. This section applies to all occupational 
exposures to asbestos in all industries covered by OSHA 
except for construction work as defined in 29 CFR 1926.58. 
For the purposes of NAS Atlanta, 29 CFR 1910.1001 
regulations would apply in all cases with the exception of 
remodeling or renovation activities, which would fall under 
29 CFR 1926.58. The complete text is provided in Appendix 
B. 

Section 2. 29 CFR 1926.58 Asbestos, Tremolite, Anthophyllite and 
Actinolite. This section applies to all construction work 
including, but not limited to, the following: 
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Demolition or salvage of structures where asbestos, 
tremolite, anthophyllite, or actinolite is present; 

Removal or encapsulation of materials containing 
asbestos, tremolite, anthophyllite, or actinolite; 

Construction, alteration, repair, maintenance, or 
renovation of structures, substrates, or portions 
thereof, that contain asbestos, tremolite, 
anthophyllite, or actinolite; 

Installation of products containing asbestos, 
tremolite, anthophyllite, or actinolite; 

Asbestos, tremolite, anthophyllite, and actinolite 
spill/emergency cleanup; 

Respiratory protection programs, protective clothing 
and decontamination of materials and personnel; 
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Transportation, disposal, storage, or containment of 
asbestos, tremolite, anthophyllite, or actinolite or 
products containing asbestos, tremolite, 
anthophyllite, or actinolite on the site or location 
at which construction activities are performed; and 

The complete text is provided in Appendix B. 

Section 3. 29 CFR 1910.134 Respiratory Protection and Respiratory 
Protection Program. This section applies to all personnel 
in an occupational environment who are required to wear 
respirators as part of their job and addresses but is not 
limited to the following: 

Requirements for minimum acceptable programs; 

Respirator used and applications; 

Medical evaluation and employee training; 

Maintenance and care of respirator; and 

The complete text is provided in Appendix D. 

4.2.3 Environmental Protection Agency (40 CFR 61, Subpart M) 

The USEPA National Emission Standards for Hazardous Air Pollutants 
(NESHAPS) Asbestos Regulations (40 CFR 61, Subpart M) sets standards for 
asbestos mills, manufacturing, demolition/renovation, spraying, 
fabricating, insulating materials, and waste disposal. The complete 
text of this standard (Revised November 11, 1990) is provided in 
Appendix C. 

4.3 Notifications and Permits 

The Contracting Officer and Resident Officer in Charge of Construction 
(ROICe) shall assure that all required permits and approvals related to 
asbestos removal, transport, and disposal are secured before any 
affected project is initiated. Notice shall be made to the following 
personnel at EPA and State agencies. 

Memphis - Shelby County 
J. Carter, S. Gray 
Technical Secretary 
Memphis-Shelby Air Pollution Control Board 
814 Jefferson Avenue 
Memphis, TN 38105 
(901) 576-7775 

State Level 
Harold E. Hodges 
Technical Secretary/Director 
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Division of Air Pollution Control 
701 Broadway 
Nashville, TN 37219-5402 
(615) 532-0554 

National Level 
U. S. Environmental Protection Agency 
Region IV 
Air Pesticide & Toxic Management, Asbestos Special Program 
345 Courtland Street, NE 
Atlanta, GA 30365 
(404) 347-5014 

4.4 Warning Signs and Labels 

For all work areas where airborne asbestos fiber contamination may 
exist, warning signs specified below must be posted outside enclosing 
barriers to warn unprotected personnel against entry into contaminated 
areas. All containers with asbestos material or asbestos-contaminated 
debris shall display the labels specified below. Also, entrances into 
areas where any physical disturbance of asbestos-containing materials 
may cause release of asbestos fibers into the building ventilation 
systems shall be marked with permanent asbestos warning signs . 

OSHA (29 CFR 1910 AND 1926.58) and the State of Tennessee required 
signs: 

DANGER ASBESTOS 
CANCER AND LUNG DISEASE HAZARD 
AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED IN THIS 
AREA 

OSHA (29 CFR 1910 and 1926.58) and the State of Tennessee required 
labels: 

DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 

4.5 Medical Surveillance 

As noted in 29 CFR 1910.1001 and 29 CFR 1926.58, all personnel, who, by 
this operations and maintenance plan, are required to wear respirators, 
must receive a medical physical examination by the employee health 
physician to determine their ability to wear a respirator. This 
involves evaluation (using pulmonary function test to include forced 
vital capacity (FVC) and forced expiratory value at one second (FEV 1» 
of the worker's ability to wear respiratory protection equipment, 
specifically, negative pressure type filtering devices (air purifying 
respirators) which place stress on the worker's respiratory and 
cardiovascular systems. If the examining physician determines that the 
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employee is capable of wearing an air purifying respirator, he may 
conduct a chest roentgenogram (posterior and anterior 14 x 17 inches) 
and a medical history check to determine past or current respiratory 
diseases. The examining physician shall conduct the required medical 
examination as required in OSHA Standard 29 CFR 1910.1001 and 29 CFR 
1926.58. 

These examinations must be given to workers within 30 days of 
employment, annually during length of employment, and at termination of 
employment. 

All records of physical examination for employees shall be maintained in 
their personnel health files. These records are subject to OSHA 
regulations, and thus must be maintained for the duration of employment 
plus 30 years and be available to the worker, his designated 
representative, and the Director of NIOSH. 

The Contracting Officer and ROICC shall require records of required 
physical examinations be provided by the asbestos abatement contractor, 
for contractor employees. These records shall be maintained with other 
contract documents to verify compliance with State and Federal 
regulations. 

4.6 Personal Protective Equipment 

All personnel working in areas contaminated with airborne asbestos 
fibers or performing functions which could potentially create an 
exposure to airborne asbestos fibers including routine cleaning, 
maintenance, minor work procedures and major work procedures shall wear 
adequate protective clothing and shall be provided with an enclosed 
decontamination area to remove protective work clothing, shower, and 
change into street clothing. Protective clothing shall consist of a 
full-body disposable fabric coveralls, complete with head and foot 
covering. 

All personnel working in areas contaminated with airborne asbestos 
fibers or performing functions which could potentially create an 
exposure to airborne asbestos fibers shall be provided with respiratory 
protection in accordance with the following specifications; the OSHA 
regulations 29 CFR 1910.1001 (Appendix B), 29 CFR 1910.134 (Appendix D) 
and 29 CFR 1926.58 (Appendix B), EPA regulations 40 CFR 763.120, 121, 
ANSI standards Z88.2-1980, CGS Pamphlet G-7 and SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, the NIOSH and MSHA standards and the state 
and local requirements (Appendix A). In case of conflict, the most 
stringent requirements are applicable for this project. Specific 
respirator requirements for varying degrees of airborne asbestos fiber 
concentrations are presented in Table 4.1 - SUGGESTED RESPIRATORY 
PROTECTION FOR ASBESTOS, TREMOLITE, ANTHOPHYLLITE, AND ACTINOLITE 
FIBERS. At a minimum, all respirators shall be half-face dual-cartridge 
air purifying design. Filter cartridges shall carry high efficiency 
rating for use in asbestos-contaminated environments. Approved 
respirators and protective clothing must be worn at all times when 
inside asbestos fiber contaminated work area(s) and may not be removed 
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for talking, eating, smoking, drinking, or any other purpose. USE OF 
RESPIRATORS IS SUBJECT TO OSHA AND STATE RESPIRATORY PROTECTION PROGRAM 
REQUIREMENTS (Appendices A, Band D). 

4.7 Recordkeeping 

The Commanding Officer shall ensure that all records concerning the 
exposure of NAS Memphis employees are developed in consultation with, 
and reviewed by a qualified Industrial Hygienist; meet OSHA 
requirements; and are properly completed, maintained, and accessible. 
Each incident involving employees exposed to airborne asbestos fibers 
should be immediately reported to their supervisor to assure that the 
exposure incident is properly documented. Records directly involving 
asbestos which may provide information on general employee or visitor 
exposure must be maintained indefinitely. Particular attention must be 
given to the maintenance of records which show the air pressure 
differential established during asbestos removal projects, and that 
EPA's (Federal, State, and local) notification requirements were met. 
29 CFR 1926.58(n) (Appendix B) and 29 CFR 1910.20 must be reviewed and 
followed. 

File information shall include, but not be limited to: 

1. Correspondence 

2. Material Safety Data Sheets 

3. Description of Project or Fiber Release Episode 
a. photographs (if applicable) 
b. names of architect, engineer, asbestos management 

consultant, in-house key personnel, and contractor's key 
personnel 

c. types, percentages and quantities of asbestos abated 

4. Description of Project Execution 
a. project start-up procedures 
b. method of removal/disposal 
c. cleanup procedures 

5. Personnel Records 
a. medical/physical exams 
b. records of worker training (asbestos, respirators, 

decontamination, State and Federal regulations) 
c. worker release forms for all workers involved in asbestos 

management work procedures 
d. respiratory protection program 

6. Notifications 
a. letters to respective agencies, State, EPA, OSHA, etc. 
b. letter of notification to disposal and transport 

container/vehicle rental or leasing company 
c. permits 
d. signage and label(s) 
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7. Disposal Records 
a. verification of current license and approval of landfill for 

accepting asbestos waste 
b. disposal log 
c. trip tickets and manifest 
d. vehicle description and serial number 

8. Testing and Analysis Records 
a. bulk sampling description/chain of custody forms 
b. laboratory analysis forms/reports 
c. air sampling records 
d. air sampling cassettes 
e. bulk samples 

9. Contract Documents 
a. agreement 
b. record set of drawings and specifications including all 

changes which occurred in the project 

10. Documentation of Potential Exposure or Emergency Conditions 
a. evacuation plan/procedures 
b. written reports of incidents where asbestos fiber release is 

experienced, including names of affected personnel and 
length of exposure 

c. emergency occurrences (e.g., fire, flooding, earthquake, 
etc.) 

d. accidents (e.g., delamination, broken ceiling tile, etc.) 

11. Annual Asbestos Reassessment Requirements 
(Ref. Section 4.8) 

12. Project Start-Up Procedure Checklist (Ref. Part 2) 

13. One copy of Applicable Federal, State, and Local Regulations 
(another copy should be posted at the job site) 

14. Strip Chart Recording or other Approved Monitoring Documentation 
of Pressure Differential 
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TABLE 4.1 SUGGESTED RESPIRATORY PROTECTION FOR ASBESTOS, 
TREMOLITE, ANTHOPHYLLITE AND ACTINOLITE FIBERS 

ALLOWABLE TIME WEIGHTED 
AVERAGE OF ASBESTOS IN THE 
BREATHING ZONE OUTSIDE THE 
RESPIRATOR (FIBERS LONGER 

PROTECTION THAN FIVE MICROMETERS PER 
REQUIRED RESPIRATOR FACTOR CUBIC CENTIMETER OF AIR) 
Half-mask air-purifying respirator 10 
equipped with high-efficiency 
filters 
Powered air-purifying respirator, 25 
loose fitting helmet or hood with 
high-efficiency filters or 
supplied-air respirator, loose 
fitting helmet or hood, operated 
in continuous flow mode 
Full face piece air-purifying 50 
respirator equipped with high
efficiency filters 
Powered air-purifying respirator, 50 
full face piece, equipped with 
high-efficiency filters or 
supplied-air respirator, full face 
pierce, operated in continuous 
flow mode 
Full face piece supplied-air 1000 
respirator operated in pressure 
demand mode plus HEPA escape 
Full-face piece supplied-air >1000 
respirator operated in pressure 
demand mode equipped with an 
auxiliary positive pressure self-
contained breathing apparatus 

0.1 or less 

0.25 or less 

0.5 or less 

0.5 or less 

10 or less 

>10 or unknown 

NOTE: a. Respirators assigned for higher environmental concentrations may 
be used at lower concentrations. 

b. A high-efficiency filter means a filter that is at least 99.97 
percent efficient against mono-dispersed particles of 0.3 
micrometers in diameter. 

c. Allowable fiber concentrations are based on achieving a maximum of 
0.01 flcc inside the respirator. 
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4.8 Annual Asbestos Reassessment Requirements 

The asbestos-containing materials present in buildings are subject to 
deterioration with aging, the effects of building occupancy, and 
accidental damage. To monitor the ever-changing condition of these 
asbestos-containing materials in the building, a program of periodic 
inspection and possibly air sampling is recommended. This program is 
designed to track any trends that may increase the potential for 
airborne asbestos fiber concentrations inside the building. This data 
shall be used by the Designated Person (Public Works Officer) or his/her 
representative to identify areas which may require special corrective 
action. The results of the Annual Reassessment shall be kept by the 
Designated Person (Public Works Officer). 

4.8.1 Annual Inspection 

A reassessment of eXisting asbestos material should be conducted 
annually. This annual inspection should be used as a supplement to the 
informal day to day visual observation conducted by Public 
Works/Property Management personnel. Annual inspections may be 
conducted by the Designated Person (Public Works Officer) or a 
representative of the Designated Person (Public Works Officer). The 
annual inspection will include observation of all asbestos-containing 
materials identified in the Asbestos Survey Report and Management Plan, 
particularly including locations where any previous periodic 
observations have been made and photographs may have been taken. The 
asbestos-containing materials will be examined for general condition, 
and indications will be noted of deterioration, delamination, erosion, 
water damage, or physical abuse. If significant change (including 
increased accessibility to asbestos-containing materials) or 
deterioration is noted for the materials in a specific location, 
photographs (or other approved means of documentation) will be performed 
and asbestos management procedures implemented as necessary. 

4.8.2 Annual Air Sampling 

After completing the initial asbestos survey, a comprehensive annual 
reassessment program of area air sampling may be instituted in 
accordance with OSHA standards. Table 4.2 - SUGGESTED ASBESTOS 
REASSESSMENT AIR SAMPLING PROTOCOL provides guidelines concerning 
sampling locations, number of area air samples, volume of samples, 
frequency of sampling, analytical method and sampling period. This 
program will include the collection of area air samples from 
representative areas of the building, including corridors, office areas, 
mechanical rooms, etc., to determine representative airborne fiber 
concentrations throughout the building. Analyses will be conducted 
utilizing phase contrast microscopy in accordance with the National 
Institute for Occupational Safety and Health (NIOSH) Method 7400 
(Appendix E). Samples collected and analyzed by phase contrast 
microscopy should be retained for possible future analysis by transmis
sion electron microscopy. 
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NOTE: Personal air monitoring shall also be conducted during all work 
which involves the potential disturbance of asbestos-containing 
materials. The frequency shall be as described in the job specific 
asbestos removal specifications (Appendix F - SOUTHNAVFACENGCOM Guide 
Specifications, NFGS-02080B, Removal and Disposal of Asbestos 
Materials). Additionally, the Designated Person (Public Works Officer) 
or his/her representative shall conduct representative personal sampling 
for maintenance and custodial personnel during work which may 
potentially disturb asbestos-containing or asbestos-contaminated 
materials (i.e., disturbing asbestos-contaminated soil in the crawl 
space, buffing asbestos-containing floor tile, or clean-up in areas 
where friable asbestos-containing materials are present). The data will 
serve as a basis for future selection of respiratory protection, if 
required, when working with similar asbestos-containing materials under 
similar working conditions. 

Air samples taken for Transmission Electron Microscopy (TEM) analysis 
shall include not less than 3,000 liters of air per sample at a 
collection rate of 2 to 12 liters per minute. Analyses of these samples 
shall be accomplished using transmission electron microscopy following 
methods prescribed by the U.S. EPA Method Number 600/2-77-178. 
Consultation with the applicable NAS Atlanta or Southern Division 
NAVFACENGCOM technical staff is necessary prior to TEM analysis. 

The results of all air sampling and analyses and inspection logs shall 
be reviewed by the Designated Person (Public Works Officer), who shall 
make specific recommendations for any asbestos management procedures 
required. All results shall be maintained in the asbestos management 
plan file or in permanent storage (Section 4.7 -Recordkeeping). 
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TABLE 4.2 SUGGESTED ASBESTOS REASSESSMENT 
AIR SAMPLING PROTOCOL 

Location of 
Samples 

Number 
of Area 
Samples 

Volume 
of Air 
(Liters) 

Sampling 
Frequency 

Analytical Sampling 
Method Period 

Inside 
Building 
(Note 4) 

Outside 
Building 

*Note 3 

5* 

5 

minimum 
3,000 

minimum 
3,000 

Annually PCM/TEM a-hour 

Annually PCM/TEM a-hour 

PCM - Phase contrast microscopy 
TEM - Transmission electron microscopy 

fh\ll0la05\omplan 

NOTES: 
1. The periodic air sampling requirements may serve as a 

database for prevalent airborne fiber levels normally 
collected prior to planned projects. 

2. 

3. 

4. 

5. 

Air sampling shall occur during normal working hours for 
full shift a-hour determination of airborne fiber levels. 

Minimum of five samples both inside the subject area and 
outside the subject area shall be taken for each building. 
For areas over 5,000 S.F., an additional three samples shall 
be taken inside the subject area for each additional 5,000 
S.F. 

Each set of samples taken will include 10 percent blanks or 
a minimum of two field blanks and one sample lot blank from 
laboratory. The blank results shall be averaged and 
subtracted from the analytical results before reporting. 

Where air sample analysis is performed on site, 10 percent 
or at least two asbestos samples up to a maximum of 10 
samples, should be sent to a separate American Industrial 
Hygiene Association (AIHA) accredited laboratory for quality 
control. 
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4.9 Air Sampling Requirements for Minor, Major and Emergency Projects 

In each situation where asbestos work procedures apply, the Designated 
Person {Public Works Officer} shall provide for industrial hygiene air 
sampling of affected workers and building areas in accordance with Table 
4.3 - Suggested Air Sampling Protocol During Minor, Major and Emergency 
Projects. The referenced table is to be used as a guideline and the 
requirements may be adjusted by the industrial hygienist to fit each 
specific project. Deviations from Table 4.3 shall be approved by the 
Designated Person {Public Works Officer} before starting the project 
{Appendix F, SOUTHNAVFACENGCOM Guide Specification, NFGS-020BOB, Removal 
and Disposal of Asbestos Materials}. 

Both area and personal air sampling shall be performed to determine the 
workers' 8 hour, time-weighted average {TWA} airborne fiber level 
exposures and 30 minute excursion concentrations {sampled during work 
procedures in which the greatest level of airborne fiber exposure is 
expected}. If the work period is less than B-hours {i.e. emergency or 
minor repair projects}, air sampling shall be conducted for the full 
shift duration of the removal or repair project. The recommended 
frequency of air sampling is presented in Table 4.3. 

The specific methods to be used for collecting and analyzing air samples 
are detailed in the NIOSH Method 7400 {Appendix E}. These methods call 
for air sampling using pumps drawing air at calibrated flow rates 
through mixed cellulose ester membrane filters having an average pore 
size of O.B micrometers. {This type of filter can be used for analysis 
by either phase contrast microscopy or by transmission electron 
microscopy.} During the actual asbestos removal or repair phase, air 
samples are analyzed on-site using phase contrast microscopy, with the 
results reported as fibers {longer than 5 micrometers} per cubic 
centimeter of air (fibers/cc). Air samples collected by the industrial 
hygienist shall be analyzed on-site by individuals who successfully 
participate in National Institute for Occupational Safety and Health 
{NIOSH} Proficiency in Analytical Testing {PAT} program. Quality 
control samples shall then be forwarded to an American Industrial 
Hygiene Association {AIHA} accredited lab for confirmations. 

Area air samples shall be taken outside the perimeter of the enclosed 
work area at locations such as air locks, negative air exhausts, 
potential penetration points or passageways and on adjacent floors above 
and below the enclosed work area to determine the effectiveness of the 
work area enclosure. Additional ambient air samples shall be taken 
outside the building to document ambient conditions which could 
potentially affect clearance results. Fiber levels which exceed the 
prevalent fiber levels in the building determined during the Annual 
Asbestos Reassessment Requirements {Section 4.B} would suggest that the 
barriers are ineffective in containing fibers to the work area. If 
fiber levels occur above prevalent levels or above 0.01 fibers/cc 
{whichever is greater} outside the work area, then the abatement work 
shall be stopped, fiber reduction techniques implemented and the 
situation reported immediately to the Designated Person {Public Works 
Officer}. The Contractor has the option of using TEM analysis to 
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determine asbestos fiber level. The Designated Person (Public Works 
Officer) or Contractor's Industrial Hygienist, as appropriate, will 
identify the cause of the leakage, determine the method for reducing 
airborne fibers to acceptable levels prior to continuing work and 
perform the subsequent documentation and recordkeeping requirements. 
All personal and area air sampling data shall be collected and 
interpreted by a professional industrial hygienist. 

During an emergency project, personal and area air sampling shall be 
conducted as soon as possible and in accordance with Table 4.3 -
SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, MAJOR AND EMERGENCY 
PROJECTS. All procedures identified in the EMERGENCY CONDITIONS AND 
FIBER RELEASE EPISODES paragraph of Section 3.5, shall be directed by 
the DeSignated Person (Public Works Officer). 

Following completion of the asbestos removal or repair project, a final 
clearance test shall be conducted in accordance with EPA, OSHA and 
Southern Division NAVFACENGCOM requirements. For the majority of 
planned projects, final clearance testing shall always be conducted 
except for minor repair projects such as glove bag removal of 3 linear 
feet or less of piping insulation. In these cases, air sampling data 
collected during the minor repair project shall be used to determine 
compliance with established clearance criteria. If contamination is 
indicated by fiber levels greater than 0.01 flcc or background levels 
(whichever is greater), resulting from analysis of air samples taken 
during the minor repair procedure, then the work area shall be 
decontaminated using HEPA vacuum and wet wiping techniques, and final 
clearance testing will then be performed to document successful 
decontamination. 
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TABLE 4.3 SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, 
MAJOR AND EMERGENCY PROJECTS 

Location of 
Area Samples 

Inside the 
work area 

Inside 
building, 
outside of 
work area 

Outside of 
building 

Minimum 
Number 
of Area 
Samples 

3 

3 

3 

Minimum 
Number 
of Personal 
Samples 

Minimum 25% 
of work 
force 

N/A 

N/A 

* - Depends on filter loading 
** - Reference, See Note 6 

Volume 
of Air 

* 

*** 

*** 

Analytical 
Method 

PCM 

**PCM/TEM 

**PCM/TEM 

Sampling 
Period 

Full shift 

Full shift 

Full shi ft 

*** - Volume shall be calculated by industrial hygienist to report a 
detection level at or below 0.01 f/cc. 

NOTES: 

1. Personal samples shall be taken to determine workers' a-hour, 
time-weighted average (TWA) airborne fiber level exposure. If 
work period is less than a hours, air sampling shall be conducted 
for the full shift duration of the removal project. Air sampling 
rate shall be approximately two liters per minute. 

2. Personal samples shall be taken for the a-hour TWA determination 
of airborne fiber levels from each worker on the first day of 
asbestos removal. If type-C supplied air respirators operated in 
pressure demand mode are worn throughout the project and if the 
asbestos material being removed remains homogeneous, then no 
additional personal sampling is required. However, it is 
recommended that personal sampling be conducted at least weekly on 
all projects. If respirators which are not type-C supplied air, 
pressure demand mode are worn, personal sampling must be conducted 
daily unless a database established previously for similar removal 
procedures and similar asbestos material is available that 
indicates the exposure concentrations are within the acceptable 
protection factor for the respirators worn and this database is 
acceptable to OSHA. 

---continued 
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TABLE 4.3 SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, 
MAJOR AND EMERGENCY PROJECTS 

(Continued) 

NOTES: (Continued) 

3. Area air samples inside the work area shall be taken for the 8-
hour, TWA determination of airborne fiber levels during the first 
day of each particular type of asbestos disturbance. It is 
recommended that area air sampling be conducted at least once 
weekly on all projects. 

4. Area air samples inside the building but outside of the work area 
shall be taken each day (minimum of three) for the 8-hour TWA 
determination of airborne fiber levels. 

5. Area air samples outside of the building shall be taken for the 8-
hour TWA determination of ambient airborne fiber levels during the 
first day of each asbestos disturbance. It is recommended that 
area air sampling outside of the building be conducted at least 
once weekly on all projects. Air samples of negative air handling 
machine exhaust should be taken daily. 

6. Air sample analysis shall be conducted using phase contrast 
microscopy (PCM) with possible subsequent analysis by transmission 
electron microscopy (TEM) as determined by the Designated Person 
(Public Works Officer). 

7. During an emergency project personal and area air sampling shall 
be implemented at the earliest possible time. 
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4.10 Asbestos Management Control Alternatives 

The condition, accessibility and location of asbestos-containing 
materials shall be evaluated by the Designated Person (Public Works 
Officer) and reviewed by the Chief Engineer to determine the most 
appropriate remedial action(s). There are four general approaches to 
asbestos management under the Operations and Maintenance Plan: 

A. Material Removal. The removal of all asbestos-containing material 
is considered the only final solution to the potential problem of 
asbestos exposure. If removal is performed properly, the 
potential for asbestos exposure is eliminated. 

B. Enclosure. Enclosure involves construction of airtight walls and 
ceilings around areas contaminated with asbestos-containing mater
ials. Because asbestos-containing materials will generally need 
to be removed when the building is renovated or demolished, or 
when maintenance occurs, enclosure may only be a temporary 
solution. 

C. Encapsulation. Encapsulation involves application of a sealant 
onto the asbestos-containing material. Because asbestos
containing material will generally need to be removed when the 
building is renovated or demolished, or during maintenance, 
encapsulation is only a temporary solution. Encapsulation (e.g., 
sealing with encapsulating spray, painting) can be a good, short 
term solution for correcting minor damage to asbestos insulation 
coverings. 

D. Repair and/or cleanup. This method involves returning damaged 
ACBM to an undamaged condition or to an intact state to prevent 
fiber release and cleaning up existing asbestos-containing debris. 

4.11 Work Procedures and Responsibilities 

Asbestos-containing materials present in buildings have the potential to 
release airborne asbestos fibers into the building air when they are 
disturbed or damaged. It will be the Public Works/Property Management 
supervisor's or engineering contractor personnel's responsibility to 
notify the Designated Person (Public Works Officer) immediately upon 
discovery of any potential disturbance to or damage of asbestos
containing materials, including maintenance activities or projects which 
may affect asbestos-containing material directly or indirectly. 

Once the Designated Person (Public Works Officer) is advised of the 
potential for disturbance to asbestos-containing materials, he/she will 
proceed through the flow chart in Figure 3.2 - Implementation Flow Chart 
of the Asbestos Management Plan and Section 3.5 - Implementation of the 
Asbestos Management Plan which summarizes the steps for Figure 3.2 and, 
if required, determine which specific work procedures in Part 2 -
Specific Procedures for Managing Asbestos-Containing Materials, shall be 
followed. 
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The Asbestos Management Project Checklist to be used by the Designated 
Person (Public Works Officer) during actual implementation of asbestos 
management projects is presented in Part 2 - Specific Procedures for 
Managing Asbestos-Containing Materials. 

4.12 Disposal of ACM and ACE Waste Material 

All materials which contain asbestos or have been contaminated with 
asbestos fibers are subject to special procedures and disposal 
requirements. Contamination of building materials, fixtures, furniture, 
and equipment may be caused by failure to use proper containment and 
isolation procedures during asbestos management projects. Asbestos
containing materials or potentially contaminated materials may include, 
but are not limited to: 

Acoustical material 
Attic and wall insulation 
Carpets 
Ceiling tiles and wall tiles 
Cementitious materials (pipe, siding, wallboard, roofing, etc.) 
Contaminated soil 
Diffusers 
Dust from repair to brakes and clutches 
Fireproofing 
Floor coverings and mastic 
Floor penetration packing 
Insulation 
light fixtures 
loose debris resulting from routine maintenance cleaning or 

asbestos removal 
Mastic 
Mechanical system insulation (pipe, pipe fittings, ducts, 

equipment) 
Plaster materials 
Roofing materials (shingles, felts, tar, etc.) 
Wiring Insulation 
Other suspect miscellaneous asbestos-containing materials 

(gaskets, curtains, etc.) 

All asbestos contaminated materials which cannot be effectively cleaned 
of asbestos fibers must be disposed as asbestos-contaminated waste. 
These procedures include the following: 

4.12.1 Handling and Transport 

Asbestos-containing or contaminated waste shall be sealed and labeled as 
asbestos in airtight non-reusable containers (e.g., double 6 mil plastic 
bags, cartons, drums, cans or used in combination) from which fibers 
cannot escape. Wastes shall be placed within the container{s) in a 
wetted state to minimize the release of asbestos fibers in the event of 
container failure. Bags shall be labeled with the owner's name, 
address, date, phone number and contents. 
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Asbestos-containing or contaminated waste shall be transported to the 
approved landfill in closed vehicles (e.g., covered drop boxes or 
canvas-covered truck boxes). Wastes that are too bulky to enclose in 
sealed containers may be transported in closed vehicles, provided the 
wastes are wetted, wrapped and sealed in 6 mil polyethylene to prevent 
release of asbestos fibers. Caution must be exercised not to introduce 
excess water into the disposal bags which may cause rupture of the 
container. Each container must be labeled in accordance with Section 
4.4 (warning labels) and Appendix A. 

The sealed containers must be transported to a disposal site in a manner 
which does not permit the release of asbestos fibers into the air and 
which complies with applicable Federal, State, and local regulations. 

4.12.2 Disposal 

The non-reusable containers shall be carefully placed in the landfill 
and shall not be opened, broken or ruptured during disposal. Asbestos 
containing waste shall then be covered with compacted soil in accordance 
with EPA and local regulations. The public shall be prohibited from 
areas where uncovered asbestos is present. Landfill operators. shall 
ensure that compacting equipment does not become contaminated with 
asbestos dust. Manifests for the asbestos disposal from the Landfill 
Operator are required for recordkeeping and shall be kept at the NAS 
Memphis facility in perpetuity. 
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PART 2 - SPECIFIC PROCEDURES FOR MANAGING ASBESTOS-CONTAINING MATERIALS 

This second part of the Operations and Maintenance Plan is designed to assist 
the Designated Person (Public Works Officer) in identifying activities and 
external causes which may disturb asbestos-containing or contaminated 
materials. Additionally, Part 2 presents specific work procedures for 
managing various asbestos-containing materials or situations by properly 
trained pers~nel to reduce employee potential for exposure to airborne 
asbestos fibers. The materials and situations described in Sections 6-12 are 
typical and do not necessarily all apply to each building under this O&M Plan. 
The applicable sections should be determined by consulting the Asbestos Survey 
Report for each building. 

Before performing any procedures that may disturb possible asbestos containing 
materials, the employee should consult the Asbestos Survey Report to determine 
if the material has asbestos (see Figure 3.2). If the material has asbestos, 
then follow the procedures as listed in the O&M Plan. If the material is not 
asbestos, then cont.inue with work. If there is a question about whether the 
material is asbestos contaminated, then consult the Supervisor. If the 
Supervisor has questions, then consult the Designated Person (Public Works 
Officer). 

The general guidelines for implementation of the Asbestos Management Plan are 
presented in Section 3 of Part 1 with General Management and Administrative 
Requirements listed in Section 4 of Part 1. The Asbestos Management Project 
Checklist, Form 5.1 on the following page {to become part of the asbestos 
management plan recordkeeping, Section 4.7 - Recordkeeping}, for use by the 
Designated Person (Public Works Officer) in tracking the general requirements 
of an asbestos management project from its initiation to final clearance air 
sampling, is presented in Part 2. The checklist also documents the proper 
implementation of the execution requirements and procedures common to all 
asbestos management projects and the specific work procedures outlined in 
Sections 6 through 12 of Part 2. The EXECUTION REQUIREMENTS AND PROCEDURES 
FOR MINOR, MAJOR AND EMERGENCY PROJECTS is presented in Section 5, immediately 
following the Asbestos Management Project Checklist. Deviations from the 
general project execution requirements and procedures are identified in the 
specific material and situation work procedures outlined in Sections 6 through 
12. 

In addition to the Asbestos Management Project checklist (following page), 
additional forms provided in Part 6 of the Asbestos Survey shall be completed 
for response actions selected. 
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FORM 5.1 
ASBESTOS MANAGEMENT PROJECT CHECKLIST 

Answer all questions or check off boxes for any attached literature that is 
utilized as documentation. 

A. DATE: 

B. PROJECT LOCATION: Naval Air Station (NAS) Memphis: ,---.-;--____ _ 
Building Number(s): Room Number(s) ------

C. DESCRIPTION OF ASBESTOS-CONTAINING OR -CONTAMINATED MATERIALS: 
Piping insulation: Floor tile: Ceiling tile: 
Other: --------------------------
REASONS FOR REPAIRS OR REMOVAL: Degraded condition: 
Removed for remodeling: Other: ----------------

D. SPECIFIC WORK PROCEDURES: See attachment: 
(or) Description below: 

See Specs: ___ _ 

E. APPROXIMATE QUANTITY OF MATERIALS: See attachment: 
See drawings and specs: __ or Description below: 

F. PERSON SUPERVISING PROJECT WORKERS: _______________ __ 

G. PERSON{S) INVOLVED IN SPECIFIC WORK PROCEDURES: See Attachment: 
(or) Listed below: 

H. AIR SAMPLING CONTRACTOR'S INDUSTRIAL HYGIENIST: -----------
I. AIR SAMPLING NAS MEMPHIS INDUSTRIAL HYGIENIST: ______ _ 

J. ESTIMATED DURATION OF PROJECT: Actual: ----- -------
K. NAMES OF UNPROTECTED PERSON{S) POTENTIALLY EXPOSED IN AREA PRIOR TO 

CORRECTIVE ACTION: None: ___ (or) Listed below: 

L. Designated Person (Public Works Officer) 
NAME : ________________ _ 

The following items must be checked off as being completed (with any 
additional comments) prior to implementing the specific work procedures 
(Except as noted by "*" which will be checked off at project completion): 

1. Flow chart (Fig. 3.2) for Implementation of the Asbestos Management Plan 
(Section 3.4) was followed: Yes: No: Reason if not followed: 
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2. Equipment and supplies and selected references required are available 
(Section 3.2): Yes: No: Comments if answer is "No": 

3. Workers have received required training: Yes: No: 
Comments if answer is "No": 

4. Government regulations are followed (Section 4.2) and are available at job 
site: Yes: No.: Comments if answer is "No": 

5. All notifications and permits are obtained (Section 4.3): 
Yes: No: Comments if answer is "No": 

6. Warning signs are posted (Section 4.4.): Yes: or No: 
Comments if answer is "No": 

7. All workers involved in project have had the required physical 
examinations (Section 4.5): Yes: No: 
Comments if answer is "No": 

8. Personal protective equipment required is available (Section 4.6): 
Yes: No: Comments if answer is "No": 

9. Air sampling arrangements have been made for air sampling before, during 
and after project (Section 4.9): 
Yes: No: Comments if answer is "No": 

10. Copies of specific procedures for managing asbestos-containing materials 
in Part 2 are available at the job site: 
Yes: No: Comments if answer is "No": 

11. *Waste disposal procedures followed (Section 4.12): 
Yes: No: Comments if answer is "No": 

12. *Recordkeeping of project is complete including written report with air 
sampling results (Section 4.7): 
Yes: No: Comments if answer is "No": 

Designated Person or ROICC Signature: ___________ Date: __ _ 
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5. EXECUTION REQUIREMENTS AND PROCEDURES FOR MINOR, MAJOR AND EMERGENCY 
PROJECTS 

5.1 Preparation (See also Appendix F, SOUTHNAVFACENGCOM Guide Specification, 
NFGS-02080B, Removal and Disposal of Asbestos Materials) 

5.1.1 Work Areas 

5.1.1.1 Restrict entry into the area by persons other than those 
necessary to perform the project, either by physically isolating 
the area or by scheduling. 

5.1.1.2 Post signs to prevent entry by unauthorized persons. 

5.1.1.3 Shut down and lock-out electric power. Provide ground-fault 
interrupter circuits as temporary power source for electrical 
equipment and lighting. Ensure safe installation of temporary 
power sources and equipment per applicable electrical code 
requirements. For projects where no potential contact with 
electric power is possible, this paragraph does not apply. 
Glovebag removal procedures do not typically require shut down of 
electric power. 

5.1.1.4 Isolate (and shut down, if possible) heating, cooling, 
ventilating air systems to prevent contamination and fiber 
dispersal to other areas of the structure. Prior to sealing the 
heating, cooling and ventilation air system, contractor shall 
pre-clean with HEPA equipped vacuum all accessible duct work and 
air handling system equipment. Remove and dispose of all air 
system filters as asbestos-contaminated waste. Following 
completion of project install new air system filters. During the 
work, all vents within the work area shall at a minimum be double 
sealed with 6 mil polyethylene and secured with duct tape. 

5.1.1.5 Remove all uncontaminated removable furniture, equipment and/or 
supplies from the work area, or completely cover with two layers 
of 6 mil polyethylene sheeting sealed with duct tape. 

5.1.1.6 Seal off all penetrations and openings to the work area, 
including but not limited to corridors, doorways, ducts, vents, 
grilles, diffusers, etc. with at a minimum two layers of 6 mil 
polyethylene sheeting sealed with duct tape. Doorways and 
corridors which will not be used for passage during work must be 
sealed with a minimum two layers of 6 mil polyethylene. 

5.1.1.7 Pre-clean fixed objects within the proposed work areas, using 
HEPA filtered vacuum eqUipment and wet cleaning methods as 
appropriate, and enclose with protective barriers of plywood (for 
added protection where construction project may damage sensitive 
eqUipment) covered with minimum 2 layers of 6 mil polyethylene 
sheeting sealed with duct tape. 
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5.1.1.8 Pre-clean the proposed work areas using HEPA filtered vacuum 
equipment and wet cleaning methods as appropriate. Methods that 
raise dust, such as dry sweeping or vacuuming with equipment not 
equipped with HEPA filters shall not be used. 

5.1.1.9 Cover floor and wall surfaces with polyethylene sheeting sealed 
with duct tape. Use a minimum of two layers of 6 mil 
polyethylene on floors. Cover floors first so that polyethylene 
extends at least 18 inches up on walls, then cover walls with a 
minimum of 2 layers of 6 mil opaque polyethylene sheeting to the 
floor level, thus overlapping the floor material by a minimum of 
16 inches. Where the area adjacent to the work area is 
accessible to the public, construct a solid barrier on the public 
side of the sheeting to protect the sheeting. Construct barrier 
with nominal 2 x 4 wood or metal studs 16" on center, securely 
anchored to prevent movement, covered with a minimum 1/2" 
plywood. 

5.1.1.10 Provide warning signs at each visual and physical barrier per 
OSHA requirements. 

5.1.1.11 Build air locks at entrances to and exits from work areas. (OSHA 
Standard 29 CFR 1926.58) in Appendix B. 

5.1.1.12 Install negative air handling machines in sufficient quantities 
to provide a minimum of four air exchanges per hour. The 
calculations for determining how many air handling machines are 
required is as follows: The volume (in ft3) of the work area is 
determined by multiplying the floor area by the final work area 
ceiling height. The total air flow requirement (in ft3/min) for 
the work area is determined by dividing this volume by the 
recommended air change rate (i.e., one air change every 15 
minutes or 4 air changes per hour). 
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Total air flow requirement in ft3/min = volume of work area {in 
ft3)/15 min 

The number of air handling units needed (not including reserve 
units) for the application is determined by dividing the total 
ft3/min by 75% of the rated capacity of the air handling unit. 

Number of air handling units needed = [Total air flow requirement 
in ft3/min]/[75% of Rated Capacity of unit (in ft3/min.)] (not 
including reserve) 

At least one reserve negative air handling machine shall be on 
site in the event of a mechanical breakdown or for routine unit 
shut-down for maintenance and filter changeout. If the negative 
air handling machines in use are not working at estimated 
capacity, reserve units shall be used to achieve the total air 
flow requirement, and additional units shall be provided 
immediately to fulfill the reserve functions. 

45 



5.1.1.13 Maintain emergency and fire exits from work areas. 

5.1.1.14 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.2 Personnel Decontamination Facility 

5.1.2.1 Build suitable framing or use existing rooms connected with 
framed-in tunnels if necessary and line with minimum of 2 layers 
of 6 mil polyethylene on walls and ceiling and minimum of 2 
layers of 6 mil polyethylene on floor, sealed with duct tape at 
lap joints in the polyethylene. A permanent mobile 
decontamination unit (Ref. Appendix B in the OSHA Standard 29 CFR 
1926.58) may be acceptable. 

5.1.2.2 Access between any two rooms within the personnel decontamination 
facility shall be through a polyethylene curtained doorway. 

5.1.2.3 Personnel Decontamination Facility: Construct personnel 
decontamination facility contiguous to the work area consisting 
of three totally enclosed chambers as follows: 

5.1.2.3.1 

5.1.2.3.2 

5.1.2.3.3 

5.1.2.3.4 

An equipment room, constituting an airlock, with two 
polyethylene curtained doorways, one to the work area and 
one to the shower room. 

A shower room, constituting an airlock, with two 
polyethylene curtained doorways, one to the equipment room 
and one to the clean room. Shower room shall contain at 
least one shower with hot and cold or warm water. Careful 
attention shall be paid to the shower enclosure to ensure 
against leakage of any kind. Ensure a supply of soap at all 
times in the shower room. Shower water shall be filtered 
through a 5 micron filter to remove asbestos prior to being 
discharged to sanitary drain or shall be disposed as 
asbestos waste. 

A clean room with one polyethylene curtained doorway into 
the shower and one entrance or exit to non-contaminated 
areas of the building. Clean room shall have sufficient 
space for secure storage of workers' street clothes, towels, 
and other non-contaminated items. 

An airlock is formed by two polyethylene curtained doorways 
a minimum of 3 feet apart. 

5.1.2.4 Equipment Decontamination Facility: 

5.1.2.4.1 
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Provide or construct an equipment decontamination facility 
consisting of two totally enclosed chambers as follows: 
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5.1.2.4.1.1 A washroom, constituting an airlock, with a polyethylene 
curtained doorway to a designated area of the work area and 
a polyethylene curtained doorway to the holding area. 

5.1.2.4.1.2 A holding area constituting an airlock, with a polyethylene 
curtained doorway to the washroom, and a polyethylene 
curtained doorway to an uncontaminated drum load out area. 

5.1.2.5 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.3 Separation of Work Areas from Occupied Areas. 

5.1.3.1 Isolate parts of the building required to remain in use from 
parts of the building that will undergo asbestos removal, 
encapsulation or enclosure by means of airtight barriers, 
constructed as follows: 

5.1.3.1.1 Build suitable wood or metal framing and apply 3/8" minimum 
thickness plywood sheathing on work side. Seal all seams 
with watertight caulking material. The framing and 
sheathing is required if no existing walls are available to 
be used as support for the polyethylene, such as a project 
located in an open floor area. 

5.1.3.1.2. Cover sheathing on interior and exterior with minimum of two 
layers of 6 mil polyethylene sheet, sealed with duct tape. 

5.1.4 Maintenance of Enclosure Systems: 

5.1.4.1 Ensure that barriers and polyethylene linings are effectively 
sealed and taped. Repair damaged barriers and remedy defects 
immediately upon discovery. 

5.1.4.2 Visually inspect enclosures at the beginning, during and end of 
each work period. 

5.1.4.3 Use smoke tube methods to test effectiveness of barriers daily. 

5.1.4.4 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.5 Asbestos removal, enclosure or encapSUlation work shall not commence 
until the Asbestos Management Project Checklist is completed and 
signed by the Designated Person (Public Works Officer). 

5.2 Asbestos Removal, Encapsulation and Enclosure 

The following procedures are typical for large scale major projects. 
For minor (small scale, short duration) projects as defined in 
Sections 6 through 17 for each type of material, portable containment 
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partition barriers may be substituted for full containment. Also, 
other requirements, such as negative pressure differential and showers 
immediately contiguous to the work area (vs. double suits and walking 
to nearest shower) may be relaxed at the discretion of the Designated 
Person (Public Works Officer) based on the friability and quantity of 
the material. However, no work shall be performed which is not in 
accordance with current interpretation of applicable regulations. 

5.2.1 Asbestos Removal 

5.2.1.1 Prepare site in accordance with Section 5.1 - Preparation. 

5.2.1.2 Make sure negative air handling equipment is installed and 
operating (not required when repairing small exposed ends of 
asbestos-containing material with duct tape or encapsulant or for 
similar tasks). 

5.2.1.3 Remove all ceiling systems, lights and diffusers necessary to 
obtain access to asbestos-containing or contaminated materials 
and extend containment to include space above ceiling. 

5.2.1.4 Remove all asbestos-containing materials as specified in the 
Asbestos Management Project Checklist (Form 5.1). 

5.2.1.5 Spray asbestos material continuously with amended water, using 
airless spray equipment capable of providing a "mist" application 
to reduce the release of fibers. Saturate material sufficiently 
to wet it to substrate without causing excess dripping or 
delamination of the material. Spray asbestos material repeatedly 
during work process to maintain wet condition and to minimize 
asbestos fiber dispersion (not required for encapsulation or 
enclosure). 

5.2.1.6 Remove saturated asbestos material in small sections. As it is 
removed, pack material in sealable polyethylene bags of 6-mil 
minimum thickness and seal in either labeled second polyethylene 
bags (double bagging) or in labeled drum containers for 
transport. Material shall not be allowed to dry out prior to 
insertion into container. Where asbestos material is applied to 
a gypsum or fiber substrate or other material which may be 
difficult to fully decontaminate, both the substrate and the 
asbestos materials may be removed (not required for encapsulation 
or enclosure). 

5.2.1.7 Seal the filled containers. Place caution labels on containers 
in accordance with OSHA regulation 29 CFR 1910.1001 and 29 CFR 
1926.58. Clean external surfaces of bags or drum containers 
thoroughly by wet spraying in the designated area of the work 
area that is part of the equipment decontamination enclosure 
system. Move containers to washroom, wet clean each container 
thoroughly, and move to holding area pending removal to 
uncontaminated areas (not required during encapsulation or 
enclosure unless visible asbestos debris is observed). Ensure 
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that containers are removed from the holding area by workers who 
have entered from uncontaminated areas dressed in clean 
protective clothing and respirators. Ensure that workers do not 
enter from uncontaminated areas into the washroom or the work 
area; ensure that contaminated workers do not exit work area 
through equipment decontamination enclosure system. 

5.2.1.B After completion of removal work, surfaces from which asbestos 
has ' been removed shall be nylon brushed and/or wet sponged or 
cleaned by an equivalent method to remove all visible material. 
During this work, the surfaces being cleaned shall be kept wet 
(not required for encapsulation or enclosure). 

5.2.1.9 Asbestos-containing material which is to remain in place in the 
work area can be encapsulated with a heavy mastic or paint. The 
encapsulant should be applied gently and in accordance with 
manufacturer's recommendations to minimize the disturbance of the 
asbestos-containing material. The same decontamination 
procedures used for removal shall be used if visual asbestos 
debris results from the encapsulation process. 

5.2.1.10 Asbestos-containing material which is to remain in place in the 
work area can be enclosed air- and water-tight using aluminum 
jackets, wood partitions, or any other method of construction 
(sealed with appropriate caulking compound) which prevents direct 
physical contact with the asbestos-containing material. The same 
decontamination procedures used for removal shall be used if 
visual asbestos debris results from the enclosure process. 

5. 2.2 Asbestos Encapsulation and Enclosure 

5.2.2.1 

5.2.2.2 

5.2.2.3 
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Prepare site in accordance with Section 5.1 - Preparation. 

The NAS Memphis contracted professional Industrial Hygienist 
shall closely monitor and supervise the encapsulation or 
enclosure work to ensure protection of the workers and prevent 
asbestos contamination of the environment in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-020BOB, . Removal and 
Disposal of Asbestos Materials (Appendix F). Secure the area 
where work is to be performed against unauthorized entry and 
erect warning signs and temporary barricades. At the conclusion 
of the work, the Industrial Hygienist will perform the final 
inspection and testing to determine satisfactory completion in 
accordance with the SOUTHNAVFACENGCOM Guide Specification, NFGS-
020BOB, Removal and Disposal of Asbestos Materials. The Navy 
Southern Division shall use their Designated Industrial Hygienist 
to perform a confirmation final inspection and testing. When the 
area is found to be acceptable to the NAS Memphis representative, 
the warning signs and temporary barricades will be removed and 
the area will be released as decontaminated. 

Encapsulation of Architectural Finish: Provide encapsulation 
where shown on the design drawings and in accordance with 
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5.2.2.3.1 

5.2.2.3.2 

5.2.2.3.3 

5.2.2.3.4 

5.2.2.3.5 

SOUTHNAVFACENGCOM Guide Specification, NFGS-02080B, Removal and 
Disposal of Asbestos Materials (Appendix F). Delivery and 
Storage: Deliver materials to the job site in original, new and 
unopened packages and containers bearing the manufacturer's name 
and label, and the following information: 

Name or title of material 

Manufacturer's stock number and date of manufacture 

Manufacturer's name 

Thinning instructions. 

OSHA Material Safety Date Sheet (MSDS). MSDS shall be 
received and reviewed prior to approval of materials to be 
used. 

5.2.2.4 Quality Assurance: Install spray-on materials by a firm and 
personnel approved by the manufacturer of the primary materials. 
Submit written Performance Warranty, executed by the manufacturer 
and co-signed by the contractor, agreeing to repair or replace 
spray-on work which has cracked, fallen from substrate, or 
otherwise deteriorated to a condition where it would not perform 
effectively for its intended purposes due substantially to 
defective materials or workmanship and not. due to abuse by 
occupants, improper maintenance, non-foreseeable ambient 
exposures or other causes beyond anticipated conditions and 
manufacturer's or contractor's control. 

5.2.2.5 Acceptable encapsulants: Penetrating and bridging encapsulants 
shall be rated acceptable when tested under the procedures of: 
BATTLELLE COLUMBUS LABORATORIES' TESTS FOR THE EVALUATION OF 
ENCAPSULANTS FOR FRIABLE ASBESTOS-CONTAINING MATERIALS. An 
updated list is maintained by the EPA. 

5.2.2.5.1 Prior to general application of the encapsulating material, 
the professional industrial hygienist shall require testing 
to ensure application of the sealer will not cause the base 
material to fail and allow the sealed base material to fall 
of its own weight or separate from the substrate. Do not 
commence application of encapsulating materials until all 
removal work required within the work area has been 
completed. Before beginning work with any material for 
which a Material Safety Data Sheet has been submitted, 
provide workers with the required protective equipment. 
Require that appropriate protective equipment be used at all 
times. In addition to protective breathing equipment 
required by OSHA requirements or by this specification, use 
combination HEPA/OV (organic vapor) respirator cartridges 
with negative air purifying when an organic solvent-based 
encapsulant is used. Provide worker protection, respiratory 
protection, complete enclosure of work area and 
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decontamination facilities in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-02080B, Removal 
and Disposal of Asbestos Materials (Appendix F). 

5.2.2.5.2 Examine existing conditions to determine if the friable 
asbestos material to be encapsulated remains sufficiently 
bonded to receive the encapsulation process and if process 
will effectively prevent release of asbestos fibers from the 
material. If the existing asbestos material is loose or 
deteriorated, immediately notify the NAS Atlanta 
representative that removal of friable asbestos material 
must be accomplished before encapsulation. 

5.2.2.5.3 Comply with all manufacturer's instructions for particular 
conditions of installation in each case. Consult with 
manufacturer's technical representative for conditions not 
covered. Encapsulate all surfaces in full compliance with 
manufacturer's procedures. At completion of encapsulation 
and before removal of work area enclosures and negative 
pressure system, decontaminate space in accordance with 
requirements specified in the SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials (Appendix F). At completion of work, submit 
manufacturer's record of inspection of completed work and 
Manufacturer's Performance Guarantee executed by both the 
manufacturer and contractor. 

5.3 Repair of ACM Insulation and Lagging 

5.3.1 

5.3.2 
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Products: Provide all material required for an adequate 
repair project. Mineral wool insulating cement, job mixed 
and manufactured for use on plumbing equipment, water proof 
cement pre-mixed or job mixed, manufactured for coating of 
thermal insulation 1aggings. Non-woven fibrous glass mat 
felt approximately 3/32" thick, fabricated from glass 
fibers. Open weave glass fiber mat cloth with approximately 
1/4" openings in weave, fabricated from glass fibers twisted 
or braided into strands approximately 1/128" in diameter. 
Bridging type encapsulant. If area to be repaired and 
encapsulated has potential for future damage or will be 
walked upon, use a high temperature, high strength mastic 
coating layered at 1/16 inch thick minimum. 

Procedures: 

The following procedures are typical for minor (small scale, 
short duration) repair projects. Refer to Sections 6 through 17 
for additional procedural information for each type of material. 
Portable containment partition barriers may be substituted for 
full containment. Also, other requirements, such as negative 
pressure differential and showers immediately contiguous to the 
work area (vs. double suits and walking to nearest shower) may be 
relaxed at the discretion of the Designated Person (Public Works 
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Officer) based on the friability and quantity of the material. 
However, no work shall be performed which is not in accordance 
with current interpretation of applicable regulations. 

5.3.2.1 Piping: Remove loose material with HEPA vacuum. No eXisting 
jacket material is to be removed. Fill holes with mineral wool 
insulating cement and cover damaged areas with non-woven fibrous 
glass mat completely saturated with bridging type encapsulant. 
Wrap open joints with non-woven fibrous glass mat embedded in 
bridging type encapsulant. Smooth mat to a wrinkle free 
condition. Allow to dry and coat entire surface of mat with an 
additional coat of bridging type encapsulant or high strength 
mastic and brush to a smooth uniform appearance. 

5.3.2.2 Fittings: Patch damaged fittings as required, using mineral wool 
insulating cement. Smooth insulation to a uniform appearance, 
continuous with and not overlapping adjacent straight insulation 
runs. Cover entire surface of fitting with non-woven fibrous 
glass mat embedded in bridging type encapsulant. Stretch to 
conform to shape of fitting and smooth to a uniform appearance 
without wrinkles. Overlap jackets of adjacent straight 
insulation sections by 3". Allow to dry and coat entire surface 
of mat with bridging type encapsulant and brush to a smooth 
finished appearance. 

5.3.2.3 Equipment Laggings: (Hot water tanks, converters, etc.). Fill 
damaged portion of lagging with mineral wool insulating cement 
and cover with non-woven fibrous glass mat completely embedded in 
bridging type encapsulant. Coat area of repair and six inches on 
all sides with bridging type 'encapsulant, brush out to a uniform 
appearance. Completely coat laggings which do not possess a 
canvas jacket with two coats of bridging type encapsulant. 

5.3.2.4 Boiler and Breeching Laggings: Fill damaged portions of laggings 
with mineral wool insulating cement. Coat entire surface of 
lagging with 1/4" minimum thickness of rated insulating cement 
reinforced with openweave glass fiber mat. Trowel surface smooth 
finish. 

5.4 Decontamination of Work Area 

5.4.1 

5.4.2 

5.4.3 

Remove visible accumulations of asbestos material and debris. Wet 
clean or clean with HEPA vacuum all surfaces within the work area to 
remove asbestos residue. 

After cleaning, perform a complete visual inspection of the work area 
to ensure that the work area is free of any debris or residue. 

Upon completion of the visual inspection, notify the Designated 
Person (Public Works Officer) or ROICC as appropriate, in advance 
that the work area is ready for review. 
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5.4.4 Upon successful compliance with the review, encapsulate surfaces 
(must be clean and dry) from which asbestos material has been 
removed. Apply lock-down encapsulant in sufficient amounts to render 
the affected surface's tacky to the touch. 

5.4.4.1 During lock-down encapsulation procedures, apply either bridging 
or penetrating-type encapsulant in accordance with the 
manufacturer's recommendation. Apply encapsulant using airless 
spray equipment. 

5.4.4.3 Because application by spraying could cause dissemination of 
residual fibers, encapsulant must be applied with as much caution 
and at as low a nozzle pressure as possible. Encapsulation is 
typically applied in two coats of contrasting pigment with a 24 
hour drying period before application of the second coat. 

5.4.5 

5.4.6 

5.4.7 

5.4.8 

5.4.9 

Upon completion of encapsulation work, notify the Designated Person 
(Public Works Officer) or ROICC as appropriate, in advance that the 
encapsulated surfaces are ready for inspection. 

Upon successful compliance with the inspection of the Designated 
Person (Public Works Officer) or ROICC as appropriate, remove outer 
layer of polyethylene on the walls and floor. Inner polyethylene 
layer and critical barriers covering vents, grilles, diffusers, etc. 
shall remain in place. 

Wet clean work area, wait 24 hours to allow for settlement of dust, 
and again wet clean, or clean with HEPA vacuum equipment, the 
surfaces within the work area. After the completion of the second 
cleaning operation, perform complete visual inspection of the work 
area to ensure that work area is free of visible dust and debris. 
Once approval is obtained from Designated Person (Public Works 
Officer) or ROICC as appropriate, remove remaining layer of 
polyethylene on the walls (critical barriers shall remain in place) 
and clean any debris generated as a result of the dismantling 
operation. 

Sealed drums, bags, and equipment used in work area shall be included 
in the clean-up and shall be removed from the work area, via the 
Equipment Decontamination Enclosure at the appropriate time in the 
cleaning sequence. 

Upon completion of the second cleaning operation, notify the 
Designated Person (Public Works Officer) or ROICC as appropriate, 
that the work area is ready for review and Clearance Testing. Refer 
to Section 4.9, Air Sampling Requirements for Minor, Major and 
Emergency Projects. 

5.4.10 After notification from the Designated Person (Public Works Officer) or 
ROICC as appropriate, that the work area has successfully passed clearance 
testing, remove critical barrier and proceed with any remaining repairs or 
refinishing work and the re-establishment of objects and systems as 
specified. 
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5.5 Re-establ1shment of Objects and Systems 

5.5.1 When clean-up and installation of replacement finishes are complete: 

5.5.1.1 Relocate objects moved to temporary locations in the course of 
the work to their former positions. 

5.5.1.2 Re-secure mounted objects removed in the course of work in their 
former positions. 

5.5.1.3 Re-establish HVAC, mechanical and electrical systems in proper 
working order. Install new air system filters as required. 

5.5.1.4 Install new ceiling system and architectural replacement items as 
required. 

5.6 Glovebag Removal Procedure 

The glovebag consists of 6 or 12 mil bag fitted with long sleeve gloves, a 
tool pouch and an opening used for water application. Contractors shall 
purchase ready-made bags. The size, quality, style and cost vary depend
ing on the manufacturer. In addition to the glovebag, several other tools 
and materials are required to perform the project successfully. These 
materials include: 

5.6.1 Materials 

5.6.1.1 Glovebag (one or more depending on project size) 

5.6.1.2 Pump-up garden sprayer (2-3 gallon size) - air1ess sprayer-type 

5.6.1.3 Amended water (surfactant) 

5.6.1.4 Duct tape (3-inch width) 

5.6.1.5 Polyethylene disposal bags (6 mil) 

5.6.1.6 Smoke tubes with aspirator bulb 

5.6.1.7 HEPA-fi1tered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

5.6.1.13 Dual cartridge respirators with high efficiency cartridges 
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5.6.1.14 Disposable full-body suits with hood and foot coverings 

5.6.1.15 Small scrub brush 

5.6.1.16 Stapler 

5.6.1.17 Several rags 

5.6.1.18 Wettable cloth 

5.6.1.19 Asbestos warning signs and labels 

5.6.1.20 Re-insulation materials as necessary 

5.6.1.21 HEPA equipped air handling unites) (not necessarily required 
depending on scope of removals performed by in-house personnel) 

5.6.2 Before Starting the Project 

Two persons are required to perform the glovebag removal project. A third 
person is often desirable, however, to assist with supplies, keep unwanted 
visitors out of the area, and to conduct the air monitoring. Each of 
these team members require training on the use and limitations of glovebag 
removal projects. They shall be included in the respiratory protection 
program and medical surveillance program. 

Before any work begins, all necessary materials and supplies shall be 
brought into the work area. All employees not required to be in the area 
shall be temporarily relocated to a non-asbestos work area. The HVAC 
serving the work area shall be shut down and sealed. The work area shall 
be isolated air and water tight from the non-work areas by the 
installation of 2 layers of 6 mil polyethylene at all critical penetration 
points. The work areas shall be effectively isolated from unauthorized 
personnel. Warning signs shall be posted on the perimeter to minimize the 
chance of unauthorized visitors entering this area. Contractor shall 
install and have operating HEPA equipped air handling unit or units as 
required to create a minimum negative pressure differential of 0.02 inches 
of water inside the work area with respect to non-work areas. If it is 
not feasible to create a negative pressure isolation system, or if the 
quantity and nature of the work is limited (not more than one glovebag 
operation), then the Designated Person (Public Works Officer) may waive 
the negative pressure isolation system requirement. Employees shall be 
trained in emergency procedures should the glovebag rupture. This usually 
includes wet cleaning and/or HEPA vacuuming procedures and a shower 
facility available near the work area. With this preparation phase 
completed, the following generic guidelines may be used for most pipe 
insulation projects. REMEMBER! NEVER PERFORM GLOVEBAG REMOVAL ON HOT 
PIPES (OVER 150 of.) This may cause the bag or gloves to melt over the 
workers' hands and arms. 

5.6.3 Removal Procedures 
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5.6.3.1 Following the manufacturer's directions, mix the surfactant with 
water in the garden sprayer. 

5.6.3.2 Have each employee put on a cartridge respirator and check the 
face-fit. 

5.6.3.3 Have each employee put on a disposable full-body suit. Remember, 
the hood goes over the respirator straps. 

5.6.3.4 Check the pipe where the work will be performed. If it is 
damaged (broken insulation, hanging, etc.), wrap the entire 
length of the pipe in polyethylene plastic and "candy stripe" it 
with duct tape. A common error when performing glovebag work is 
forgetting that loose pipe insulation several feet or even 
several yards away from the glovebag work may be jarred loose by 
the activity. This is one of the common causes of high airborne 
fiber concentrations during glovebag work. The other problem is 
failure to clean up debris on the floor and other surfaces which 
has accumulated and contains asbestos. If the pipe is undamaged 
it is still necessary to place one layer of duct tape around the 
pipe at each location where the glovebag will be attached. This 
serves two purposes. First, it gives a good surface on which to 
seal the ends of the glovebag. Second, it minimizes the chance 
of releasing fibers when the tape at the ends of the glovebag is 
peeled off at the completion of the job. 

5.6.3.5 Slit the top of the glovebag open (if necessary) and cut down the 
sides to accommodate the size of the pipe (about two inches 
longer than the pipe circumference). One brand has a zipper top 
and straps at each end, facilitating installation of the bag on 
the pipe. 

5.6.3.6 Place the necessary tools into the pouch located inside the 
glovebag. This will usually include the bone saw, utility knife, 
rags, scrub brush, wire cutters, tin snips and wettable cloth. 
Note: It is easiest to pre-cut the wettable cloth at this point. 
Cut out a donut shape with the inner diameter 1/2-inch smaller 
than the diameter of the pipe beneath the insulation. The outer 
diameter of the donut shall be three inches longer than the 
diameter of the pipe insulation being removed. Finally, cut a 
slit in each of the two donuts so they can be slipped around the 
pipe. 

5.6.3.7 Place one strip of duct tape along the edge of the open top slit 
of the glovebag for reinforcement. 

5.6.3.8 Place the glovebag around the section of pipe to be worked on and 
staple the top together through the reinforcing duct tape. 
Staple at intervals of approximately one inch. Next, fold the 
stapled top flap back and tape it down with a strip of duct tape. 
This shall provide an adequate seal along the top. Next, duct 
tape the ends of the glovebag to the pipe itself, previously 
covered with plastic or duct tape (see 5.6.3.4). 
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5.6.3.9 Using the smoke tube and aspirator bulb, place the tube into the 
water sleeve (two-inch opening to glovebag). By squeezing the 
bulb, fill the bag with visible smoke. Remove the smoke tube and 
twist the water sleeve closed. While holding the water sleeve 
tightly, gently squeeze the glovebag and look for smoke leaking 
out, especially at the top and ends of the glovebag. If leaks 
are found, they shall be taped closed using duct tape and the bag 
shall be re-tested with smoke. All glovebag manufacturer's 
instructions should be followed. 

5.6.3.10 Insert the wand from the water sprayer through the water sleeve. 
Using duct tape, tape the water sleeve tightly around the wand to 
prevent air leakage. 

5.6.3.11 One person places his hands into the long-sleeved gloves while 
the second person directs the water spray at the work. 

5.6.3.12 If the section of pipe is covered with an aluminum jacket, this 
is removed first using the wire cutters to cut any bands and the 
tin snips to remove the aluminum. It is important to fold the 
sharp edges in to prevent cutting the bag when it is placed in 
the bottom. Use caution to prevent cuts--these edges are sharp! 
However, aluminum jacket is not to be removed prior to installing 
glovebag. 

5.6.3.13 With the insulation exposed, use the bone saw to cut the insula
tion at each end of the section to be removed inside the 
glovebag. Note: A bone saw is a serrated heavy-gauge wire with 
ring-type handles at each end. Throughout this process, water is 
sprayed on the cutting area to keep dust to a minimum. Care 
should be taken to not damage the pipe itself with the bone saw. 

5.6.3.14 Once the ends are cut, the section of insulation shall be slit 
from end to end using the utility knife. The cut shall be made 
along the bottom of the pipe and water continuously supplied. 
Again, care shall be taken when using the knife not to puncture 
the bag. Some insulation may have wire to be clipped as well. 

5.6.3.15 Spray all tools with water inside the bag and place back into 
pouch. 

5.6.3.16 The insulation can now be lifted off the pipe and gently placed 
in the bottom of the bag. 

5.6.3.17 Using the scrub brush, rags and water, scrub and wipe down the 
exposed pipe inside the glovebag. Note: The inexpensive horse 
rub-down mittens work well for this. 

5.6.3.18 Place and wet the donut-shaped pieces of wettable cloth over the 
exposed ends of insulation remaining on the pipe. Wettable cloth 
is a plaster impregnated fiberglass webbing available at many 
hardware and/or plumbing supply stores. 
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5.6.3.19 Remove the water wand from the water sleeve and attach the small 
nozzle from the HEPA-filtered vacuum. Turn on the vacuum only 
briefly to collapse the bag. 

5.6.3.20 Remove the vacuum nozzle and twist the water sleeve closed and 
seal with duct tape. 

5.6.3.21 From outside the bag, pull the tool pouch away from the bag and 
twist it to separate it from the bag. Place duct tape over the 
twisted portion, then cut the tool bag from the glovebag, cutting 
through the tWisted/taped section. In this manner, the 
contaminated tools may be placed directly into the next glovebag 
without cleaning. Alternatively, the tool pouch with the tools 
can be placed in a bucket of water, opened underwater, and the 
tools cleaned and dried without releasing asbestos into the air. 
Note: Rags and the scrub brush cannot be cleaned in this manner 
and shall be discarded with the asbestos waste. If more than one 
adjacent section of pipe is to be removed, the glovebag may be 
loosened at each end and slid along the pipe to the next section. 
In this case, the tools would remain in the bag for continued 
use. 

5.6.3.22 With the removed insulation in the bottom of the bag, twist the 
bag several times and tape it to keep the material in the bottom 
during removal of the glovebag from the pipe. 

5.6.3.23 Slip a 6 mil disposal bag over the glovebag (still attached to 
the pipe). Remove the tape and open the top of the glovebag and 
fold it down into the disposal bag. 

5.6.3.24 Remove the disposable suits and place these into the bag with the 
waste. 

5.6.3.25 Twist the top of the bag closed, fold this over, and seal with 
duct tape. Label the bag with an asbestos warning label. 

5.6.3.26 Using a clean damp rag, wipe the exterior of the respirator and 
leave the work area. Remove the respirator. 

5.6.3.27 Asbestos-containing material must be disposed of at an approved 
landfill in accordance with EPA, state and local regulations. 
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6. MECHANICAL SYSTEM INSULATION INCLUDING MASTIC (PIPING, DUCTS AND 
MECHANICAL EQUIPMENT) 

Typical activities and external forces which may disturb insulation 
materials and increase the risk of building occupants' exposure to 
airborne asbestos fibers include the following: 

A. Installation or removal of piping, equipment and supports. 

B. Installation, removal or repair of valves, fittings, or other piping 
appurtenances. 

C. Removal of insulated covering on piping, ducts or tanks. 

D. Repair of accidentally damaged insulation. 

E. Repair of portions of insulated equipment. 

F. Water damage, fire damage, earthquakes or other natural disasters. 

G. Replacement of asbestos gaskets (Note: All gaskets shall be assumed 
to contain asbestos, replace when feasible with non-asbestos gasket 
and label as non-asbestos containing material for future reference. 

H. Other activities which could cause damage, abrasions, vibration, etc. 
to the insulation coverings. 

6.1 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are gUidelines for minor work involving 3 square/linear 
feet or less of asbestos-containing materials. 

A. Proceed through Flow Chart, Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan and corresponding written description in 
Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. If glovebag 
removal procedures are used, refer to the Glovebag Removal Procedures 
in Section 5.6. If repair procedures are used, refer to Section 5.3. 

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be addressed by the Designated Person (Public 
Works Officer) based on the quantity, location, condition, friability 
and other specific aspects of the work on a case-by-case basis. 
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6.2 Major Work Procedures 

These procedures are guidelines for major work involving asbestos
containing mechanical system insulation in quantities greater than 3 
square/linear feet of asbestos. 

A. Proceed through Flow Chart, Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan and corresponding written description in 
Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. If glovebag 
removal procedures are used, refer to the Glovebag Removal Procedures 
in Section 5.6. 

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be enforced regardless of method used. 
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7. FLOOR COVERINGS AND MASTIC 

Typical activities and external forces which may cause the disturbance of 
floor covering material and increase the risk of building occupants' 
exposure to airborne asbestos fibers include the following: 

A. Methods that allow 
under certain 

Replacement of damaged floor covering. (Note: 
floor tile to be removed intact may be allowed 
conditions. If mastic is asbestos-containing, 
unless additional precautions are taken.) 

it cannot be disturbed 

B. Repeated floor covering abrasion from mechanical equipment 

C. Breakage from short duration, high intensity loads 

D. Coring of floor slabs 

E. Construction, renovation or demolition damage such as nailing, 
screwing, sawing, cutting, grinding or drilling into the floor. 

F. Water damage, fire, earthquake, or other natural disasters. 

G. Routine maintenance activities including stripping, grinding, 
sanding, and buffing. 

H. Other activities which could cause damage, abrasions, etc. to the 
coverings. 

7.1 Procedures for Cleaning Asbestos-Containing or Asbestos-Contaminated Floor 
Coverings 

A. Procedures for cleaning asbestos-containing or asbestos-contaminated 
floor coverings shall be limited to wet stripping and waxing only. 

B. Dry stripping, grinding or sanding shall not be permitted, however, 
soft textured buffing pads on electric buffing machines are 
permissible. If buffing machines are used, their speed is restricted 
not to exceed 190 RPM. 

C. Asbestos respiratory protection is not required if using wet cleaning 
methods (cleaning methods include stripping, waxing, and buffing). 

D. Any change in damage to floor coverings observed during cleaning 
procedures shall be reported to supervisors. 
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7.2 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are guidelines for minor work involving 3 square feet or 
less of asbestos-containing floor coverings. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotecteo workers if the following procedure modifications are 
followed: 

1. Workers equipped with personal protection clothing and 
respirators shall work in two-man teams. 

2. For all procedures, one worker shall continuously spray the floor 
covering with a surfactant from a garden sprayer while the other 
worker removes or otherwise disturbs the floor covering. Dry ice 
or heat may be a suitable method for removing floor covering from 
mastic. Mastic may then be subsequently removed with a citrus 
based mastic remover. 

3. If drilling, cutting, grinding or sanding of floor covering is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

4. Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the floor covering being removed. 

5. Dispose of asbestos-containing floor covering in accordance with 
Section 4.12. 

E. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be addressed by the Designated Person (Public 
Works Officer) based on the quantity, location, condition, friability 
and other specific aspects of the work on a case-by-case basis. (Can 
be waived if dry ice or heat is used to completely lift up floor 
covering in tact.) 
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7.3 Major Work Procedures 

These procedures are guidelines for major work involving greater than 3 
square feet of asbestos-containing floor covering. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotected workers if the following procedure modifications are 
followed: 

1. Workers equipped with personal protection clothing and 
respirators shall work in two man teams. 

2. For all procedures, one worker shall continuously spray the floor 
covering with a surfactant from a garden sprayer while the other 
worker removes or otherwise disturbs the floor covering. Dry ice 
may be a suitable method for removing floor covering from mastic. 
Mastic may then be removed with a citrus based mastic remover. 

3. If drilling, cutting, grinding or sanding of floor covering is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

4. Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the floor covering being removed. 

5. Dispose of asbestos-containing floor covering in accordance with 
Section 4.12. 

E. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be enforced regardless of method used. 
(Exception-when dry ice or heat is used to completely lift up floor 
covering intact.) 
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8. SINK MASTIC 

Typical routine maintenance activities on sinks which may cause the 
release of asbestos material and increase the risk of building occupants' 
exposure to airborne asbestos fibers are shown below. 

1. Routine maintenance on plumbing fixtures. 

2. Water damage, fire damage, earthquakes, or other natural disasters. 

3. Other activities which could cause damage, abrasions, etc. to the 
mastic. 

8.1 Work Procedures 

1. Perform all repair work on the sink using specialized HEPA vacuum 
enclosure equipment, wet wiping, aerosol spraying, and/or HEPA 
vacuuming procedures. 

2. Maintenance employees shall wear protective equipment (Section 4.6) 
as recommended by the Designated Person (Public Works Officer) based 
on personal air sampling results of the various and distinct 
maintenance and repair tasks performed and the type of engineering 
controls (item 1. above) utilized. 

3. Sink mastic removal can be accomplished by removing the entire sink 
unit and replacing it with a non-ACM sink unit. 
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9. CEMENTITIOUS TRANSITE-TYPE ASBESTOS MATERIAL (PIPING, SIDING, WALL OR 
CEILING BOARD, ROOFING, ETC.) 

Typical activities and external forces which may cause the disturbance of 
cement asbestos piping, siding, wallboard or roofing materials and may 
increase the risk of building occupant exposure to airborne asbestos 
fibers include the following: 

A. Sawing and/or sanding. 

B. Coring, drilling or nailing. 

C. Breakage from short duration, high intensity impact. 

D. Removal and disposal of piping lengths 

E. Removal and disposal of full cement asbestos sheets 

F. Large scale damage and/or abrasion to existing cement asbestos
containing materials. 

G. Water damage, fire, earthquake, or other natural disasters. 

H. Other activities which could cause damage, abrasion, vibration, etc. 

9.1 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are guidelines for minor work involving 3 square feet or 
less asbestos-containing cementitious type piping, siding, wallboard or 
roofing materials. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotected workers if the following procedure modifications are 
followed: 

1. 

2. 
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Workers equipped with personal protection clothing and 
respirators shall work in two-man teams. 

One worker shall continuously spray the cementitious transite
type material with a surfactant from a garden sprayer while the 
other worker removes the material {Note: Keep cementitious 
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transite-type material intact during demolition as much as 
feasible). 

3. If drilling or cutting of cementitious transite-type material is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

4. Use of portable containment partition barriers may be substituted 
for the full preparation activities if cementitious transite-type 
material is localized or on exterior of buildings. However, 
containment barriers are not required for exterior removals if it 
is not feasible and if the material can be removed without 
visible emissions (for removal of non-friable pitched roofing 
materials, for example). The minimum requirement for external 
access restriction is to rope off a 30 foot wide perimeter around 
the removal site. 

5. Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the asbestos material being removed. 

6. Dispose of asbestos-containing material in accordance with 
Section 4.12. 

E. Negative air requirements and showering requirements shall be 
addressed by the Designated Person (Public Works Officer) based on 
the quantity, location, condition, friability and other specific 
aspects of the work on a case-by-case basis. 

9.2 Major Work Procedures 

These procedures are guidelines for major work involving greater than 3 
square feet of asbestos-containing piping, siding, wallboard or roofing 
materials. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotected workers if the following procedure modifications are 
followed: 

l. 
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Workers equipped with personal protection clothing and 
respirators shall work in two-man teams. 
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2. 

3. 

4. 

5. 

6. 
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For all procedures, one worker shall continuously spray the 
cementitious transite-type material with a surfactant from a 
garden sprayer while the other worker removes or otherwise 
disturbs the material (Note: Keep cementitious transite-type 
material intact during demolition as much as feasible). 

If drilling or cutting of cementitious transite-type material is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

Use of portable containment partition barriers may be substituted 
for the full preparation activities if cementitious transite-type 
material is localized or on exterior of buildings. However, 
containment barriers are not required for exterior removals if it 
is not feasible and if the material can be removed without 
visible emissions (for removal of non-friable pitched roofing 
materials, for example). The minimum requirement for external 
access. restriction is to rope off a 30 foot wide perimeter around 
the removal site. Showering requirement shall be enforced 
regardless of method. 

Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the material being removed. 

Dispose of asbestos-containing material in accordance with 
Section 4.12. 
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10. MECHANICAL ROOM DEBRIS 

Typical activities and external forces which may create debris in a 
mechanical room and increase the risk of building occupant exposure to 
airborne asbestos fibers include the following: 

A. Removal of asbestos insulation from fittings, piping or mechanical 
systems. 

B. Physical or water damage to or deterioration of fittings, piping or 
mechanical systems which are insulated with asbestos-containing 
materials. 

c. Other activities which cause damage, abrasion, etc. to asbestos
containing materials located in the mechanical room. 

D. Any activity such as walking, or any physical disturbance (including 
air erosion) of the debris in locations where the mechanical room is 
known to be contaminated with asbestos. 

10.1 Work Procedures 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

c. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. In uncontaminated or decontaminated mechanical rooms, proper work 
procedures must be implemented to assure that any disturbance of 
asbestos-containing materials does not result in contamination of the 
mechanical room or of adjacent areas or fixtures. This can be 
accomplished by use of containment barriers and negative pressure 
requirements. The Designated Person (Public Works Officer) may waive 
these requirements based on the nature and quantity of the 
disturbance and allow substitution with use of glovebag techniques or 
other approved procedures to prevent any contamination of the 
mechanical room or adjacent areas or fixtures. 

E. In mechanical rooms where asbestos contamination has been confirmed 
based on bulk sample analysis of the debris or on air sampling 
analysis results, the mechanical room should be isolated and access 
restricted to properly trained personnel. Recommended procedures for 
entering the contaminated mechanical room when necessary for 
maintenance purposes include the following: 

1. All workers will wear appropriate respiratory protection. Half
mask air purifying, or powered air-purifying respirators (PAPR) 
are recommended as a minimum. Respirators with a higher degree 
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of protection may be required if personal air sampling results 
indicate airborne fiber levels which would cause the fiber 
concentration inside the respirator to exceed 0.01 fibers/cc. 

2. All workers will wear personal protective clothing. 

3. Reasonable measures should be taken to reduce disturbance of the 
debris including: 

a. Lightly wetting the debris in the vicinity of the activity. 

b. Spreading a layer of plastic, over the debris in the 
vicinity of the activity. 

4. All fixtures including piping, equipment, etc. should be sprayed 
with an amended water solution in the vicinity of the activity to 
reduce the production of potentially contaminated airborne dust 
from tnese surfaces. 

5. Depending on the extent of the disturbance to the debris, 
containment barriers, negative pressure requirements and 
showering requirements may be waived by the Designated Person 
(Public Works Officer) if the mechanical room is effectively 
isolated and if other effective means of personnel 
decontamination can be accomplished such as using double suits, 
with HEPA vacuuming of the outer suit, and thoroughly washing 
shoes and other equipment prior to exiting the mechanical room. 

F. Debris removal can be accomplished by hand (shoveling the debris into 
bags or drums) or by using a suction hose device ("Vac-Loader"). 
Removing all of the ACM in the mechanical room, including the debris, 
at one time should be considered as a cost saving measure. 
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11. FIRE DOORS, FILE CABINETS, AND SAFES 

11.1 

Typical activities and external forces which may cause the disturbance of 
fire doors, file cabinets, and safes and may increase the risk of building 
occupant exposure to airborne asbestos fibers include the following: 

A. 

B. 

c. 

D. 

1. 

Breakage from short duration, high intensity impact. 

Excessive use and wear over a long period of time. 

Water damage, fire, earthquake, or other natural disasters. 

Other activities which could cause damage, abrasion, vibration, etc. 

Work. Procedures 

Perform all repair work on the sink using specialized HEPA vacuum 
enclosure ~quipment, wet Wiping, aerosol spraying, and/or HEPA 
vacuuming procedures. 

2. Maintenance employees shall wear protective equipment (Sectuon 4.6) 
as recommended by the Designated Person (Public Works Officer) based 
on personal air sampling results of the various and distinct 
maintenance and repair tasks performed and the type of engineering 
controls (item 1. above) utilized. 

3. Removal can be accomplished by removing the entire unit and replacing 
it with a non-ACM unit. 
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12. ROUTINE MAINTENANCE AND CLEANING 

Typical activities and external causes which may involve the disturbance 
of asbestos-containing materials and increase the risk of exposure to 
asbestos fibers through routine maintenance and cleaning include the 
following: 

A. Sweeping and vacuuming 

B. Replacement or repair of light fixtures or diffusers in ceiling 
areas. 

C. Replacement of ceiling tiles 

D. Regular maintenance of piping and mechanical systems. 

E. Other activities which could cause damage, abrasion, etc. to 
asbestos-c9ntaining materials. 

F. Cleaning of floor coverings (See Floor Coverings and Mastic - Section 
10). 

The following general procedures shall be utilized as cleaning procedures 
to decrease the potential for airborne asbestos fiber dispersal. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.l) at the 
beginning of Part 2. 

1. Small areas of visible dust or debris shall be wet wiped, HEPA 
vacuumed and disposed of before beginning another area. 

2. Walls, floors and furnishings shall be cleaned with a damp cloth 
and HEPA vacuumed following debris removal. 

3. Any asbestos-containing materials which are removed and/or 
cleaned up shall be bagged in 6-mil polyethylene, placed in 
labeled drums or double-bagged and disposed of as asbestos
contaminated waste in accordance with Section 4 - General 
Management and Administrative Requirements. 

12.1 Air Handler Filters 

Even though asbestos-containing spray-applied fireproofing may not exist 
in a particular building and no other evidence may have been observed to 
indicate contamination of air handler filters, the following procedures 
are presented for use if a situation develops where the air handler 
filters may have become contaminated. 
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Typical activities and external forces which may cause the disturbance of 
air handler filters (containing asbestos or asbestos contaminated) and 
increase the risk of building occupant exposure to airborne asbestos 
fibers include the following: 

A. Routine filter removal and replacement 

B. Maintenance of air handling equipment 

C. Other activities which could cause damage, disturbances, etc. to the 
filters. 

The following procedures shall be implemented to minimize potential for 
airborne asbestos fibers to be dispersed: 

A. The personnel performing the activity shall wear asbestos respiratory 
protection, minimum type to be half-face, dual cartridge HEPA 
equipped respirators and full body protective clothing. 

B. The air handling unit shall be turned off prior to beginning the 
activity. 

C. The room or area in which the maintenance activity is to occur shall 
be vacated of all personnel not required to perform the maintenance 
activity. 

D. The filters shall be misted with amended water and very carefully 
removed. 

E. The filters shall be double wrapped in 6-mil polyethylene, placed and 
sealed in drums or double-bagged, labeled and disposed as asbestos
contaminated waste. 

F. Accessible surfaces in the vicinity of the air filters shall be wet 
wiped and HEPA vacuumed. 
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APPENDIX A 

Asbestos Laws and Regulations for Tennessee 
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Tennessee 

CHAPT£R. 2!J 
AIR POLLtInON CONTROL 

S£CTlON 

PART 1 - AIR QUALITY 

,til-V-l!]3. Intent 3nd i'ut;)ose. 

&3-V-I0~. Cre3.uon of .:lir ,allution control board - \tembers - Meetings - Ori!iani~ti"n. 

63-2'-10'. Powe:"S and duties ~f board 3.nd depar~ent. 

~3-V-I0G. ~lane:s to !)e c::Insidered in exercising l'Owers. 

&3-2'-107. Powers and duties:)f teG"lniel secretary. 

63-V-I03. Conduct hearings. 

63-2'-10'. E:ne:-genc:y stop orders for sir contaminan'C sauras - Hearings. 

63-2'-110. Appeals 'from adon of the board or commissioner. 

63-2'-111. Rif\ht of board or commusionel" to injunctive relief. 

n-V-ll2. Penalty for violations - Duty of dU:-ic:t attorneys general - Abate:nent of 
public: - nubance. 

6::-2'-113. Existing d"/it or ,=,iJni~l re:nedies !'lot impaire-j. 

';3-V-l !,. Loc::sl il-lllution contr.Jl !)rog~:1Jn - Adopti"n by r:!f~renc:e - Ex:::n,titln ::.);n 
nate supe:'"/ision - :::.:rrent 10el proZr.1ms. 

63-2'-117. Le-,y of n"nc::lmplUnc:e 3nd nonpayment penalties - SW'C for c:ol1eetion or 
assessment of jlenalty. 

63-2'-113. Vari.a.,c:es 

PART 2 - MISC£l.LANEOUS PROVISIONS 

&l-V-:!!l1. Pro.,Uions not :l;Ipliable to cotton ;ins. 

6.1-V-2!l3. E:nissio:u !:"Jm liiht duty ",ehicles. 

21.01.1 
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Tennessee 

(9) • "Re,~tions" sh.&11 mean the s=ndards, policies, rules ~d regulations 
promulgated by the boud to ~tt:1in and ~nt:lin &mbient air qu&Jity sun~ds within th. 
intent .lnd ;:JW'?Ose Ilf this p.lrt; .1nd -

U." ~ .:emioJ seaegry" is C'ae tcOnic.1 secretary of the air ;lolludon control 
board ,,! the s::1:e of Tennessee. (A~..3 1967. dupter 367, subse~Jon 2; 1971. cupter 3452, 
subsec:i"n :!; 1'77. C\aptcr 161, subsectiun I; 1979, ~p tel" 299. subsections 1. 7; T .C.A .. 
subsection '3-3"1)9.) 

1;3-2'-l')3. tnte:'!t .lnd ~UMose. - It is the intent and PW?ose Ilf t!us part to :n.lint:lin 
p".l!"::y .,t me oUr resources ot C'ae SQte cnsistent with C'aC ;:Irot:~Jon Ilf normal he:11th. 
gener:al 'Mel~: .1.nd ;:IhysicJ ,r~perty ,)f the !'COj)le, maximum employment .ln~ to"le full 
ind\.!St:~~ c!:-le!Il;:lment of the SQte. The baud ~d depMunent s.'1:1U se:k ete 
accomplishment of these objectives thr~u,tI the ,revention, abatement and QntrQI of .lir 
;:Iollution ~y 311 ;:Jrac:ticJ and economicJly fe:lSible method.. It is wo the intent of this 
par: to qualify for receipt of fe~ers1 funds available for state air ,allution colltrol 
;:Ir~g~ms and :~ cut end, :his d'la,ter s.'ull be construed Q li-".c the authority to so 
qualify and mainQin sud'l qualIfiation. (ACtS 1967, d'lapter 367, subsection 3; 1971, 
c:."lapter 362, subsection J; 1979. ~pter 299. subsection 7; T .C.A .. subsection '3-3410.) 

61-2'-l 'J~. C:-:stion ot air' -,oll'Jtion control !:Ioard - "v\emben - \te:tinu - Orzllniz:1tlon. 

(a' Then: is her:~y created an agency to ~e known .3S the air j)Ollution control 
boud of the state of Tennessee. 

(b) The members of the baud sh&11 be the c=mmissioner of the Tennessee 
de,arunent of health and environment, the dlreaor of the state p~g office, and ten 
Wl) other members who sh.a.U ~ appointed by the &~vernor. as follows: -

(1) One (U shall ~ s relistc:red professional en&ine:r as defined in subsection 
63-2-101 et seq .. who shall have at least fl'"e (J) ye~ experience in the field at air 
pollution control; -

(2' . One (U sh.lll 'l: s phYSician, li'=~!lsed in ~m?liance with ~l'te:, ~ of title 63. 
'Mho ih-'l~: ~~ ~:t"e:'ienc:'! in Cle "e:1lt~ eff=c-~ :It ~r conumin.1.nts; 

~3' ~r\~ (1) s.'\.l11 .,~ -=nPS~~ in ;L !!.:ld wnid'l I~ dir:·::1y r:!ate~ to ar-i&:"..l1rur: or 
r.~n"e:-'.1 tion; 

(:.., ~~: c:, s.'u!: ',~ .c:::-,o=!, -:n":1:;:1 U1 Cle - :\.1:'1";~'nen; .:If ~ ~:-h:1:': 
1:~uL1"::.Jt"i:1; r;:sn.::rn; 

") One (U s.'\.l11 ~ • county executi·te or chief elCec:uti·,e of!ic:..-r of a T~ 
county; 

(~, One (1) sh.lll !): enl3g~d in munici,al :overnment; 

~, T,ItQ (::, s."laU "e from Tennessee industry ha',inS te-:micJ t:'~ninl and 
e:cpet'ienc: in "ir ,allution ~te~ent; 

(3) One (1) s."lall "e ilTlol-'e~ In the ,roSr':1m of an instit".Jte of higher' leamins in 
C'ae Stolt: .;,f Tennessc:-= an".,hed in C'ae conducting of t~nin3: in air ,allution C"lalUOltion 
and ~ntrol; .1.nd 

3 
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(4) <:.luse to be instituted in a court of competent juriscflction, Ie:al proceedInls 
to c:om,el comp~nc:e with &ny order iss~ by the boud. requirement of this pan. or rule 
or ro:;ubtion adopted ~untnnt to this p.1t't. 

(;,) Pow.ers .1l\d duties ,)f the de;:l3t'tmen:: 

0) De" elolp and rec:ommend to the o.:lard pl3ns tor ~ compr~I,,:nsi'/e :Lir pollution 
::::Introl ilrogr:lIn for me it.:!.te of Tennessee. t .. re-/iew suo ~1uls from time to time &nd 
reC:::llnmend to t."e ooard such c:!\&nges as m~y ~e deemed olp;lropriOlte; 

(2) Re:;uire th.1t 3ny ~ers.1n fur.tis.'1 the de~ar':ment inlormOlti.:!n r~red ~y it in 
dis03t'S': .:!f its d:lties under this ~An. il ~e depart.-nent :tu :'C15On '" !)eUe'/e suc:." ,e:'Son 
is, .. r-may !)e about to, QUJing or QntrClutini co air ~llution, provid.:d, howe'/er', that no 
suo flenon So"aU ~ r'e;uU'ed co disc:1;)Se &ny secret ·formulae, flI'OC:Sses. or methods used 
in any manufac:turing oper':ltion anicd on by him or' under' his dit'ection. The composition 
of air conumin~ts shall not be Qnsidered seaet unless so de<:bred by the department 
and the de;:l:lrtment So'1a11 Mve the power' to issue flr'otection orden to ~revent pubUc: 
dissemination; 

(3) E..,ter at all rusonable times in Or' upon &ny private or public: ~o~ exc::.,t 
;Jrivate r'esidences for' ::te ~urpose of inSpt:C"'.ing &nd investigating any c:andition whic:.., the 
de~en~ shall have t'easonable ouse to !)elleve to be &n air' contaminant soW'e::; 

(4) Provide such tec:hnio1, sdentiflc: and other' ser'Yic:es as may be r'~ for 
orrying ~ the pravisions 01 this part. The basic: penonnel for sudt ptIr'po$t:S shall be
those employed by the depanment; :towever, the department may, by agreement, secure 
oese or other SCr'Yic:es from &ny other agency, and within budgetary limItations may 
arrange com~tion for such ser'Yic:es; 

~) ;teeei"e. budget, re-:eipt for &nd o1dministc:, suc:.., moneys as are duly 
a;::;tr .. :;triated .. r granted for the :;turpose of this ~ ;Jrovided that 1.11 such moneys shall be 
deilosited wit.., me st:lte tr'~asW'er; 

(Sl R~~rese:'\t :he st:lte "f Toe!'tnessee in mar-.e:'1 pe~ining to ;llans, ,roc:edures 
.:Ir :"1el"tioltions !:)r int:nute com~c::s rel:Lti"e t::l .:lir ;loUution or in matters pertaining 
:;, U:" 1ua!~ tl ::2.,,(.;11 ~8illns: 

- - (7) =~IIe-:: and t.1issemin.1~e informati.,,, rebti'~ to air pollution; enQur:lse 
·'olun:~ry c:,,"pe:'-~tion Ilf d!e-::.:d p::'s.1I1:1 or ;;r::lUpS in pr~:ie:"'ins an~ ruQrins a 
:,,:~:-:~ie .j.o:;;:,~ ,)! ~i:- ;J\Il"i~n l':,i~. ':~I\:i"lt 1.,d -:.:I0!Je:':1t.: .,it." ;,tito::, 1a~:'\c::es, ~:'''':"1S 
~r or;,~s in ·n.&t~:"s ~::'~iltin: t~ .lir p",U"..Itilll1; lind enc~I~r:1:&O: ~uCt~r.:e:f :lir poUIJti,:,n 
age!1ces of .,.,litio1 sU!)di"isi;)ns :0 ~dle :Lir l'ollution :;troblems wi:run their t'eSped',e 
jurisdiC"'.ions to the :reatest e~tent possible &nd co :;troYide tec:hnio1 usistanc:e = 
poli tio1 subdi-lisions re~ues:ing same; and 

(3) C.luse to be insat-.Jted in a court of competent jurisdiC"'.ion IqaJ proc:eedings 
to c:om~el c:om;llianc:: ,.!tith.u;y Ilrc1::, ~sued !)ytCte board. 

(<:) In ~xerosln& their "'-_:'5 .1l\d duties relati'l": to major enet'1Y proje-:::s, as 
defined in subseC"'.ion 13-13-102. the ~oud &nd the de~tment sh.1ll ~dpo1te in the 
joint :,,~,ie'''' process 3nd expedited r':'/ie'lt proc:ess provided for :'y chapter 13 of tiue 13. 
(Ac:-.3 1'67. Co'1aflter 3~7. subsection ,; 1971. chapter 321. subse-:"'.ion l; 1971. chapter 362. 
su:,se<::ons ... II: modilid: Acts 1'79, c:h&pter 299. ~sec:Uon 7; I'll. eapter 131, 
subse,=:ion 27; T .C_\ .. subseo::tion "-3/& 12.) 
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(7) lnitiate ~en, warning and emet'lency action in .:J.ccordance with emer&enCY 
episode pbns and ;lrocedures promulgated as rules or rqulations by the board; and 

(:U At his discreti"n; request t:\e presence of an .:J.lleged violacor of t:\is part or 
of the re:ul.:J.tions :it ~ infarm:l1 :n~ting of the salf of the di'/ision of .ur ::KJlIution 
ontrol to show cuse why further enfor-:ement .:J.ction ought not I)e taken by the 
de;lartment. ~e prac~din,s of Chis .neeting need not !:Ie reorded. 

6S-U-t'J~. C~ncu~ "f :'e~rin;s. - (.:J.) He~inlS before t:,e bO.:J.rd s~l ~e condu~ed in the 
to~lowi:t; manner: 

(.:J.) .~ ;:erson 3,;:~e'led ::'y .:J. decision or ;lction of :."le c~"nicl s~eury on a 
pe:'mi t, orde!", "r assessment m.1y request .:J. he~ing ::'e!ore the· board ,ursuant to ::te 
provui"ns of this part. Such heMing and heMings before the board "n reques':S for 
v.uiances, cr'tifiates of e:cemption, and per:nits shall be conduCted as contested c::ues in 
ac=ordance with the Uniform Administ.~ti·/e Procedures .\c:"' .. i'.C~~-. Secti"n ~'-Jal, et 
seq. 

QJ) The board or the commusioner ·or his representative :nay hold pubUc hearings 
on any maner, within their jurisdiction under this part. The board may promulgate 
re;:''uations cnce:':"!ing subjectS on which ,ublic ~earings are reqwre-:1 snd t."e proc:dures 
for those hurin:,. Reuonable notice of such pubUc heM",'gs shall be given. 

63-2'-109. Eme:'se:'lcv s~o orders for air ontaminant saurces - He.srincs. - Any other 
provisions at law to t:\e conC'ary notwiClstanding, it the commissione:" finds that 
emissions from the operation of one (1) or more air contaminant Sources is causing 
imminent dang~ to human he31th and safety he may with the approval of .the governor 
order the person or persons responsible for the operation or operations in questipn, or the_ 
person or persons ausins or contributing to the air poJlution to reduce or disc::lntinue 
immediately the emission of air c::Intaminants, and such order shall fix a place and time, 
not lat:r than twe:'lty-four (20) hours thereafter, for a heM'i!'g to ae held before the 
ommissi·;':l:t". :.lOt more to"'n twenty-four (2~) hours after the commencement of such 
heU'ins. and ·.vit.'lout adJournlnent ~e;'l:of. ~e c:Jm:nis$i:)ner shall alfirm, :nodi!y or set 
asid~ ;,is .,rO:',ious oder. The commissi';,:"!er ".,.11 ousc ~ tr:1nsc=iot co be made of :.'le 
'~r;,c:e~.,;s in ~y such nearin:. c:Jl'ioes of wi1ic." s!'\.:ill :'e :nade 3,';ailable to :lIl ~lrties 
a! !·l-::e'i ... : a :,,~u~:"!a=le -:~:. ~.\c:"'.s 19';;', c."apter J6;', sul:l$~cti.,n ~; T .::_~ .. "J~$ec:i"n 
'J-J16I';.! 

,; ~:'"!'-l ~ :. J'JC!o:::!1 :t~/:~·V. An :!l';2-el! '"3)' !)e til~e!'l fro,," any n.,3.1 o:':et" or "c!'Ier linal 
.1c:::r~;:\·~::.;,·: .):J!'S".l!~: :.l t!lU ,.u: 'l~' ~':' ;ut":~. e'Cc·:;lt ~e :!e,~:~e!'lt • .v:'\) ~ .It'' may ')e 
.l~'~:'';':!:' l!!·:-::C:~ :.'let":!)y. Sue:-. ~p~e.l!l loUll ~ '=Unduc:e'J in lCc::lrdanc: wi:.'l the 
Uniform .~dminis:~ti·,,~ ?:-xedures -'a, T .C.\.,. Sections ~"'JO 1 .!! .!!a'; ,ra',ided, 
howe-Ier :.'l.1t no hemng sha11 ~: &1""Mf:d by the Chancery Co..u-; from any disposition 
made by the !)oart1 if such dis::KJsition has Oecome fin.:J.1 as a result 01 a person's failure to 
.:J.ppeM' 3.t 3 hearing a!:er having fe!tUes:e-:1 such hearing or ;s.fter .'laving received adequa.e 
no tic:. 

~l-2'-11 t. R!;M of board "r ommissi . .,,,et' to iniun~j-,~ :'l:lief. - The board or 
om:nissioner may cusc to 'le ,:utiNted a a'/iI action in any c::IUt't at c::Jmpetent 
jurudiction for inlund'/e relief to ;Ire-lent violation ot any duly promulgated rule or 
re:''u.:J.tion "r of any order of the board. (Acts 1967, chaptet' 367, subsec:"'.ion 11; 1971. 
chapter J6:!. subseaiort 9; T.C.A .. ,ul)sectiOrt '3-J003.) 
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(b) Sefon: suc:.'\ or~ces or raolutions e~c:<'.ing ~r pollution control 
regu~tions shAll become effec-.ivc. such munici~ty or county must apply for and 
recei-,e from the ~oard ~ certifiete of exemption by the following procedure: 

{1) .. \ny ;loti tial su!:di·lisi.ln desiring ~o ~e exempted from ete ;Jroyisi~ns of t..,is 
~art may file a ,etition for c::-~ficte of exe.nption wit." the technial seo-cury. The 
tec."niC41 sec:-c~ry $0'1.1.11 ,r~:npt1y uwesti~:1te suo petition and nu:'e rec:lmmencbti.::Jn to 
the OO.1r:1 .u :0 the disposition t:-'e:-Nf; 

(2) Upon reci'ling the rec:lmmen.:btion of ete teonic.1 sec:-etat'y, the board 
m~y, if suo re~mmencbti.:ln is f:lr .the gr.1nt of the ,etition, clo so without hearing. If 
the ~ommenc1&ti~n of ::te teOnial sec:-etary is :lg~nst t."e gr3nting of the petition or 
the ~oard. in its disc:-etion, COnc!udes Chat a Itemng would be ad'/isable. then a heMin! 
$0"&11 'le held not ~ter ~n sixty (6:.1) . .:bys aft!=r receipt of recommcnc1&tion of the 
teemial see-e:3ty by the board; 

() The certiliate 0: e:cemptiQl1 sh.:&l1 be :r.1ntecl if the board determines that 
the munid~lity .:Ir c;,unt,/ !\as eruc-.ed ,rovisions for the control of air ;JOl1ution not less 
stringent t.'\a.n the provisi::sns of this part and that such e~c::nents are being, or will be, 
a~equately enforced. 

(~) T~e baud may gr.1nt a certinete of exe:nption in whole or in part, may 
prese-ioe a time sC1edule for various par:s of an exemption to become ef!ec:tive. and may 
make a certi!late of exemption c:anditio~ or provisional as is deemed appropriate. 

U) In granting any certiliate of exemption. there is reserled to the state the 
right to initiate proceedings to enforce any applicable raolution. ordinance or re:~tion 
of the munici,allty or county should it fail to obtain compliance therewith. SUC1 
pt':lc=dlngs shall be ete same as for enforcement of any duly promulpted rule or 
regulation of the board. 

(6) In gr3ntin: any certlliate of exemption, the exemption is to be strictly 
'co:1s::-ued .1S limited to the languaS: of the exe.nption. No ;lOwer or autl\ot"ity whiC1 is 
not eX;ll"essly snted in the certifiote or exemption may ~e impliol:1.. The municipality or 
c~unt'! mal' fUt'ther ,etition the !;)oara :.:Ir suc.' ;lOwer or auth(lrity. 

. (i) The dol:;J:lr::nert: ;I.,;ul !I":~ently de:er-nin: wl\~th.::- ~r I1lJt any e~e-npted 
mu"icip:llity ~r ~unty tnee:s :he terms of :he: exemption 'l':1nted and c~ntinues :0 comply 
·.vi:." :!lol: ilr",,~si::J!'Is of mis se::~ilJn. [f.~ ~e~e!"'nir\!.ti"rt is .n.1ae t!Ut a~ :nu:\id?uitr ~r 
r.;)~"\:: ~~eS n~: .n.:~t :'''e t::"ns oJ! tho: c~e.n?ci:)ft ~I':lnte~ ~r ~ool:s .,"c -:::J:n;Jll ·.vim ::toe 
;Jr~"isi~ns (If :.,i:s ~i.,.,. th~ ae;J.V::-nent j."all :N n.::Jtifr the ~.::Jard, :Ina th: bO.1r~ upol'\ 
:-e..uon.1ble notic: to the municip,Uity. may suspend ::te e~emption in whole ~r in ,.art until 
such time as :he municipallty or Qunty complies ·..,im the S::lce standards. 

(d Exempti(lns alr::ldy &r.1nted to any municipality ;)r county shall expi~ on July 
I, L9~6. All ne'''' certifiote af exemption, iftcluding those expiring on me abO'le date, 
snaH 'l: for A :1:.::cI te~ not to ex~d two (2) ye3rS. Pl"ovided, howe-tel', that the 
,ro.,isions of this ,.sn ,,"\.Ul not ~;J;Jly to emissions from :lny air contaminant source, .u 
~: tern is ae!ined in this C1apter, whiC1 !)urns woaa waste ~Iely for the disposition of 
suo wood waste. 

(d) .• L~ :,,"el"!\mc."\t .1r.Uons t:1l<cn in accol"dance with this s::ction sh.:&ll be 
conauCted in :!C=~I"QnC: wia C1apt::- 13 ~f title 13 ."hen the aCtion incudes s major 
e!'lerlY ,r.:lle~~, .1S c:le!ln~a in suose=tion IJ-~~-I02, (Ac:s 13057, C1a;Jter 367, subsection U; 
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viol~tor ~11 not be ~ valid defense to U~iUty for vio~tions of the provisions ol this ~ 
or of regulations promulg~ted thereunder • 

.;:;-~,-t !7. Lev .. of nonC:lmoli.:1nce .lnd non03ym~t !)en:l.lties - Suite for -=olle-:tion or 
3ssess;no:~t ot "en31t'l. - r;l~ tec."ln&~ :iec:eUt'~, ::te ;:,.,arC1, ~C1 w,m,n :n~,r respec:lve 
lur~sC1ic:")ns. t:\e 10C31 pollution control prog~ms opet3ting under .1 c::rtifiote of 
exelftption purs~t to subsec-.ion 63-2'-1 U .:Ire aut."lorized to le'lY noncolnpli~ce and 
nonp3yme:'1t per\.:1lties ill-:er appropri.:1te notic:: and :-te3ting, .:Igainst .:Iny ~r c::mt.:1minant 
sourc: not in fi:u1 C::llnpli.lnc:: with the applic::l:'le Tenn~ssee air "ollution c:ontrol 
1":;;lJ1Oltions by luly I. 1979. The tec."lnicl secretary, the board. and C\e duly ~:cempted 
loc:l.l pollution c:ontrol progr:lms .1t'e spedfic::slly auth~rized to acept enlorc:me:" 
responsi~iUt:r for these ci'li! penalties trom the United SQ::s .:nvironmencl pr::ltectilln 
apnc:,/. These j)Cn.alties Me to be ~ui',alent to the ecnomic ',alue ~ ~erson may reallze 
lly a de~y in complianc:e beyond July 1, 1979, inc:!ucng the ~mount it '..,ould have COSt ete 
person :0 comply with .:111 aPl'UC3ble air pollution contr::ll reglJ1.1.tions had C\e penon 
c:!loser\ to do so. The board will promulgate re!.~ations s9Ccifying the procedures to be 
used in c:a1culating the penalty and proviciin; for ~e:'ly payment ' of annualized con. 
The board, the tec:.'VUc::sl secretary, and the ,duly exempted .loal pollution control 
programs shall consider the matters in subsedon 12!l of ,ete Iederal C!ean Air Ac:t in 
their ac:-.ions. The commusioner, the board. and the duly exempted loc:3l pollution control 
programs are also authorized to file suit for the assessment and said penalties .u part of 
any other civil ac:-.ion !)rought under thU par-_ The commusioner, the board, and :he duly 
exempted loc:l.l pollution control proZt3ms are aU~::Irized to file swte tor collection or 
usessmenc of the dvU penalty along with other ~table relief pursuant to subsec:tion 
63-2-'-11 1 in the c:h&nc::r-y c=ur-.s of the county' whc:'e the pollution u oc:c:-.JrTing or where 
the violator or poll~er is doing business. The Clancery C:O~ shall trut a failure to 
appeal a dvil penalty assessment as a confession of judgment by the polluter or violator 
:0 the ~mount of the assessment; and the court u authori2:ed to render judgment and
provide for execution of suc:!l d-lil penalties. Sue:!'! ac:-.ions for civil penalties shall be 
~~able -:vithout a jury. (Act 1979, c:!lapter 299, subsection 6; T.C.A .. subsection 'J-J~2-.) 

Ca) Any penon seekins a '/arlance shall do so by fillng a- petition for ",arianc:e 
,wi::' the tec.'tniclll se=-etar:,l. The tec.'tnicOlI se=-:'!:1ty s~l promptly investii'lte suc."l 

\ ,etiti;" and :n:lke rO:-::lmme:'1d3ti~n ;0 tl'Ie !:Joard .lS :::1 tho: dis~Qsi:iQn :;,e:,:of; 

('J) t.:p~n ~=e:"/i:\& :h.: tt:-:.llnme:t~;io,,: of ~: te-::-tniol sl:-::,e:-.ry, the ~ar~ 
'n11r it sue:!'! :,eC::lm:ne:'1cb.tion i:s t~r the ~t3nt :.:II :l I,ltianc::. ~o so ,.,it.,:,out heari"3. t! the 
r:eotn,n.end.l:i.:l'l 0: 0: te·.:~niol :s.e~tar:t is .:I;1i:u; Cl: gt'.:1ntinS of :1 "Illt'i.lnce or :he 
:Ilar~. in ~:, tjisr.:'~':ion, .:ancl·.Jdes ~: :l !le:1r~:lg "'::IIJld :,e :1:-1:,.,,!)1.e. ::-ten 3 lte:lrin3 S~!! 
J~ .,~!~ ~;)~ :.l.:~r ::u:, ~;,:: (;':J ~!61 .!!:.=~ r·~..:.:i::t ~f !':"::.:n'nc~~:i.,' ·,f ~: :\!,,:;l1i.:~ 
~e';:,o:~::" ~y :!le ~.ar·1; 

(c:l The petitioner s.~ be ,i'/en writte.'l notic:: at ;.'te earUest prac:-.icble time 
as to the time and ,lac:: of suc:!l he.1t'ing; 

(d) .-\ny member of the board. or with the approv~l of the governor, any person 
lic:er\sed :0 ,rac:-.ic: IOlw in the SC:e of Ten:lcsseo: and :~signOlted !)y C\e !:lIard to ae: .u 
he.1t'ing e~iner. may ole: as hC3ring e~miner :0 condue: hearings • .:Idminu:c:, :laths" 
su:,poeftOl w~thnesses. and enforce the :l~:e:ld&.'lC:O:s ol wimesses .n the hc.1t'ing. Any 
member of Cle board, the hearin, e:urriiner or counsel r:presentin: the board m~y 
e:C3mine or C:'::Jss-e:camine 111 wimenes. A C::lmple:e reQr~ ol the hearinz"s."I.:11l :,e ""A de 
tor to:"/ie'" :iy the oeard :oncmbers; 
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(U Undertaking a voluntary automobile inspection ptosram to determine the 
benefit to air quality tMC could be acueved by reducing emissions from Ushc ducy 
vehic:les; and 

(2) C.lll~.ing daQ from vehic:1es belonging to members Ilf the public: on a 
-'olunte~t' ~~sis to deter.nine if suc:!'l vehic:!es emit e~c:essive amounts of hydtoarbons, 
nitrogen oxides, and oc.'lel" hMmlul C:/'lemicls. 

(d The Tennessee Ail" pollution control board o)f the sClte of Te:'\nessee sh;UI 
initiate a volunQty inspedon and maintenanc:e progr:am to study emissions from Ught 
ducy -,eruces. 

Cd) The Ail" ;lollution concrol board o)f the SUte of Tennessee s.'u11 p~i'&te a 
det:aUed and comprehensive report of tne findings of the inspection and maintenance 
program. Such re;Jot'c s.'ull '.:Ie submitted to the governor and lhe general assembly. 

(e) tmplementation of this progr:am is cntingent upon availability of fe-jer-al 
appl"opriations and other federal and loo! funds whio may be appropriated for this 
purpose, in addition to any presencly budgeced state funds. 

(f) This sedon shall not apply to farm vehicles including tr:1~O" and i'ic:l<up 
trudcs. (Ac:s 1973 (Adj.5J, chapter 39-, subsections 1-3, T.C_\ .. subsedons ,H-3-26, $3-
343lJ 
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hear'n,. This section supplements specific SQtutes lor ~sency hearinss, 
but. in C3Se of conllic::. this section prev:lils. 

o-'-~!J' Prooosed Rul~ - "sencv C.,nsid~tion of Submissions - Advisarv 
C"rT"nIC~ees. A:senC"1 .nust .:onSl,1o:r pu!llic comrnents on n.des. Agency 
must ;;1 Ie rC:3S.:Ins !.:Ir .ldoption of Nics if r:ques~ AaenC"1 ~y .1p;lau\C 
3dvis~r! committee co onsider rulem.1kin~. 

11-'-2:16 F:li"S ot autes. ScC'e~ry of Sete: 1~1 Lile rules al e3Cl ag~c:y. Prillr 
to !illng. :'Utes :nust ~e .lpprove::! !)r the ,utomey g'!:ner:ll. The seC'etuy 
of SUte may refuse to ~cC:C:i't rules which do not ~n:orm to 
re-:;wre:me:'lts. 

).-'-2'l7 E!!~~'/~ I)a~es "f ~ules. Exce;lt lor '!:mersenC"1 .1nd i'ublic necessity 
rul.:S, .l11 r..l1.:s ~cc::Jrn.: etle-:~'/e only .1..ftcr appr~'/:l1 ~d ~.sa3e .:If .1. J!J
cby i'eriad ~ltc::" filing. E.-ner&enc:y and public necessity rules ue 
ellec-.i'Je the date they ,lr~ filecl. 

~'-2!J3 :me:"!\~ncv :tules. In C3.Ses of immedi:lte danaer to public healt.'\, 
a~eno:!es mar aC.:Ipt rules without public: heuins. Emeraenc:y rules 
become e!!.:d'/e when :ned with the SecretarY at State and remain in 
ef!~ for IZ!J days. A similar emer:ency rule ~ay not be adopted within 
to'le same year unless reasons are liven Why :he emersency continues or 
may recur. The asenc:y shall notify affeCted persons of the emer:ency 
rules. 

""'-2!J9 P·.Jblic: 'J __ ~sitv Rules. A rule. approved by the attorney general and 
llie:1 Wltn the secrecuy of state. may beeome effec:-.i'/e immediately or 
within less time than normal rulemaking requires if the agenc:y files a 
s~:emenc indicting c::'::Un ~ndl~ons are- me-t. The- rule- wUl be- in 
effe~ for 120 days and may be readopted under the same conditions as 
resdoptian of emergency rules. The agenC"1 is to notify affec:-.ed persons 
.:If the public n~sity rule. If contested, the burden of proof is ~n the 
age:'lC"1 to demonsuate that rules met criteria lor adoption as public 
nec:ssi cy rules. 

1l-'-~I!J (Reser/ed) 
~-'-2!1, ,~ooroval of Rules ~y Atwr'ley General. Rules · must be llpprove:f ~y :he 

,\:~ar:'ley Gene:":u ;lr'iar tOl tiling WIth :.'le secreur'y of state. 
~-'-:!!:!-:!~J (~ese"'/e:f) 
~,-!!~ ',Vl:,":!rl1w~1 I]f :tule,. Rules m.l)' ~ '..,it.'ldra..,n :it .1nr time bcfor~ ~c 

50'/ .:l~ ::!!e-:ti'/~ :)a~e "f ~:.zl~s. Curing:he running of ~e JO~y ~e:"i~d 
:,c.!ar'e .. :"alo! Qe~m.:s ~tfe-:~'/e • .1n .1.g-enC"1 mOll' ASic for .1 suy ol the 
c!!;:':ti"~ ~te ,J! ~ rule !or' '.J!) :0 ';"l cUy1. .\f:e:" tho: soy has e~piC":::! or 
II Vt :!1:~3. ':;:"1. ::'e ·l~.1i"lr.! o,r ::1e J':-~:.y ;l--:ri-l-J :-eSIJ:n~s runni":1. 
1",/'1:: iit" ,l! ~aie'l '~r)c ?:'Jl]e:"!', .\c;)l]te1. Rules nut ~do!'te:f in 
cornpli.1nc: Wlen ;lr::J'/wr3ns ot tnu c:."Iaprer ~e "aid. ' 
Re::uir~':I aulemakins. Each agency shall .ldopt rules of ~nc:tice 
desC:"l:l&ng form:u and ~for'mal procedures 3vililable. 
P'Jbli.: (nsoec-:illn _nd C.lovin3 ~f :-\!j!:nC'" Rules. Final Or~en. and 
:)~-=:Slons. :\!ie:'1ces '"ust ;r'o'/ide ac::::ss to spec!iea cocu.-ne:'lts and may 
oar:;e il rC:£SOnable !~ !or ;:Irovidin& dOC".Jme:'lts •• ,. 
\Iode! :l.ules ;If ?:"Oce~uf~ •. The Sc~tar! of Stace-~I.1~~pt model ~.des 
ot i'rac::::!ure .1pprojJ,,&re lor use !)y :nany .:lge:'lC:ies. Age:'lcies mus-: adopt 
as muCl of the :nodel .1S pnctioble or SQte reasons why model is not 
~rac:ticl)le. 
?-J~Ii-=3tiO., "f a:Jte,. Tne ,eC'ecar!, of sene ..,ill ,ublis.'l .. monthly 
r:;~;e:, conc::rnang cuicm.1king ~d .1n offici.:ll compibtion of rules. 
!':lwc:", .)f SeC"etOlr'Y of Stat: - t.e-;_l E:!C':t of Certifiotlon of' 
-\-::T1InIS::"3::'/,!:' ::.Jde !.nd ~.!;:':e:". t:us iection allows the se:retary of 
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Revie'" of Initial Order'. An aseney shdl review the initi.aJ ord.r unless 
statute prohibits. Ageney may delegate review. Petition for &p~ must 
be filed wi thin 10 days. 
SClv. Within 7 chrs of entry, a ~ty may petition for sCly of 
err-ec:iveness of order. 
~eQnsidention. Within 10 days of entry, any pa~ may ask for 
recorwder:1t1on of ~ final or initial order. 
E!ted'/e:'less of Ne... Order. Unless otherwise spec:ifi~. an order 
becomes ettec-J.ve upon entry. 
~. Agenc:y shall maintain records ilf CQntested ases for at leut 3 
ye:1rS. 
?roc:e.edin"s ""ffedn" t.ic~ses. The existing Uanse does not expire until 
the &p!'uation /'au ~ finally determined and the &ppeal l)eriod has 
elapsed. 
Administr'3ti'/e Pro~dures Division - Cuties. This se~on desc::ibes the 
tunc:uon ot Ule .-\dmllUStr:ltive ?roc:edures Division. 
Judicial Reo,ie·". This sec:-.ion desC'i~ actions or rulings subje<:: to 
Judicia! re',iew and Si"es .. timetable ot actions. 
AoaeaIs to Court of Aoaeals. Parties ma.y obtain a review ot final 
Judgment of danc:ery court in the Court of Appeals of Tennessee. 

State Effective Rule Disc: 110 
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'tULES 
OF 

TE~NESSEE DEMRTMENT OF HEALTH ~ND ~~IRONM£NT 
BUREAU OF ENVIRONM£!'lT 

OIVl~ION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 
H.a.ZARDOUS AIR CONTAMINANTS 

T A8LE OF CONTENTS 

12'l!l-J-II-.O I 
121J~-J-11-.!l2 
1~'l"-J-II-.!l3 
12fl!l-J-Il-.O' 

General 
Asbestos 
Beryllium 
Mercury 

Vinyl Chloride 

GENERAL 

(1) Haurdous air c;,nta,ninants are any air conta,ninant, ·..,hich rn.y cause, or 
conu-ibute to, an increase in serious irreversible or incap4r.itating reversiblo: 
illnes~ and has l)een so designat~r! .,y the !loard. The Board shall, frorn time 
to time, alter public hearing, dc:sigMte adr!itional haZArdous .air 
conulninanu.. The followin, are hereby designated hazardous air 
contaminants: 

(2),. 

.. (1) 

(a) A$Jestos 

(b) Beryllium 

(c) \terc:ury 

(d) Vinyl Chloride 

The sources covered by emission sandards in this Chapter ue still su!)ject 
t0.111 pra"isions in the other c:twpters of the Tennessee Air Pollution Control 
ReguLa tions. 

Permit and information r~ire,"ents. 

(a) Any per"'" consu-uc:dng or modifying an air contAminant ~rce dwt 
is subject to an emission standard in this Owpter must obtain • 
const:".Iction permit as outlino:d in Rule 1 ~o-M-~l. For these 
sourcw:s. the Technica.1 Secretary cannot Ir~t · a waiver under 
subpangrap" U)(a' of said Rule. 

p,) . Any penon planning to constrllCt or modi!1 .a source of haurdous air 
c:ontaminanu JMlI file with the Tec:hnic&1 Secretary. following ~ 
time frame outliMd in Rule 1200-M-~I. tufficient inform.\t!on to 
aUo., ..,ahution of the ·air ~lIution potential of the ~ This 
informat!"" sh&JI be tubmiUe<' on forms prcwided by UM Tec:hnial 
Secretary and as a minimum s.'\.lll include: 

21.02.1 
. 9111EB 



Tennessee 

I. .\ notification of the antici~ted date of initi.al startup of the 
SOIJrr.e not more than 6'3 ~ys not' les, than )I) prior to such 
date. 

2. A notification of the actual date of initioll ,tartup of the 
source within U days .after such date. 

(e) ~inety (91) days after the effe<:ti"~ date of any f!mission standard in 
this Chapter, the o",ner or o)~erator of • source to which the standard 
applies in existence or under r.onstruction on the effecti"~ date of 
the standard "'all su~mit the information outlined in parts I through 
12 in subparagraph (b) above. .\long with this package of 
inCor,natiOol, the o_r or operatM s'\oUl su".nit " statement .s to 
whether he can comply with the st.2:1dards pC"e1Cribed in this Chap~er 
within ninety ('0) days of the ~id effectill'e date. 

(f) Chan:es in the informatiOl\ ~ro<lided under subpar:sgraphs (b), (c), 
and/or (e) s/'Illll be provided by the source to the Technical Ser.ret~ry . 
within ].") days after such change. except that if c'langes will result 
from ",Ottilic.ulon of the sourr.f!, as defined in "'apter 1200-3-2, then 
the pro<lisioos in subpar3graph~ (ll) and (b) of this polragraph apply. 

(g) The owner o)r "perator I)f any air contaminant source not prell'iously 
required to h3"e a permit (operating andlor construction) by the 
prcwisions of Chapter 1200-3-9 must do so within 10 days after one of 
the SOIJrces' emi"ions hllS been designated :'y the Board as a 
haZ3rdOUS air r.onca.ninanr. 

(h) Emission tests and monito,.ing. 

I. Within sixty (61) ~ys after ~chieYin& the lnaximu'ft production 
rate .U "'hic:h the new or .nodified hazardous oiir contamin.1nt 
SoJUrce will I)e operated. but not later th.n 1&0 days aft~r 
initi.ll startup of such source and U such ot~r tianes as may 
be require.j I)y the Te-::hnical5ecretdry, the owner or operator 
of such facility shall conduct perforrnance test(s) and fumis. ... 
the Technica15ecretdry a written report of the results.)( such 
perfor~e tesds). 

2. Performance tests shall I)e conducted and data reduced in 
accordance ..,ith the reference test Inethods ~ procedures 
contained in each applic3ble rule unless the Technic.&! 
SecretJ.ry: 

(i) Specifies or "pprcwes the use of a reference .nethod 
with minor changes in.methodology, 

(ii) ~pprcwes the use of :sn equivalent method, 

(iii) A~ the !.ISC of 0'li'l al~ti"e 'TIethod. the resulU 
of .which.are dettmnined 1D be ~~ 1« ~~ti~ 
whether. specific source b in co'"pliana!. 

1 
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(h) 

(j) 

(j) 

(1) 

(m) 

(n) 

(0) 

Cp) 

(q) 

(r) 

Tennessee 

"Asbestos mill" means 3ny facility engaged in the conversion or ."Y 
inter.nediate step in the con<tersion of .sbestos ore into comrncrcial 
ubestIH. OoJtsid~ stonge "f .sbesws materi.ls is not considered a 
~ut of ~h facility. 

"Commerci.l asbesws" .neans 3I\y variety of asbestos which is 
produced by extracti", .sbest.H frOtft .~tos o~. 

"\tanufacturing" ,neans the combining of co.nmerci.1 asbesto" or in 
me caose of WO"'en friction ,roducts the combining of te:ctiles 
conColining COlnmercioll as.')est.,s, ..,ith any other tftacerial(s), includin~ 
COlnlnerc~1 .ubesto~ and the processing of this combination into a 
prod",ct as specified in subparagr.ph (2Xc) of this Rule. 

"Oemoli tion" means the ..,rcdcing or takins out of ""y loa~ 00. 
structural member and any related remOVing 0,. sU"ippins of lri.Able 
asbestos ,naterials. 

"FriiWle ubestos material- .neans any materi.l rhat COf'Iwns more 
than one ,ereent a$!)estos by weight and that can be crumble<f, 
pulverized. or r:duced to powder. -when dry. by hand pressure. 

"Contr.,1 device asbestos ..,astc~" .neans any asbestos-containing waste 
.naterial molt is collected in a ,ollution control device. 

"Renovation" means the removing or stripping of friable asbesUls 
.nater~1 used to insulate or fireproof any pipe, duct, boil~, tank. 
rei&Ctor, turbine. furnace, or st:'Jctural rnember. o,t:rations in -Mhich 
load.""pporting structural Ine·nllers are _reeked 0(' taken out .re 
ellcluded. 

"Planned renovation" lneans .1 renovation operation, or a number of 
such oper.:ltions, in which the .,nount of friable as~tos 'naterial 
that willl)e removed or stripped within a given period of time can be 
predicted. Operations that are individu.:llly non-scheduled .ue 
included, provided a number of such operatiO'ls an be predicterl to 
OCCur during a given ~eriod of time based on opera ting experience. 

"Emergency renovation- .neans a renovation operation that r~lts 
from <& sudden, unexpected event, ~ is not s planned renewation. 
Operations necessiumt tty non-t"OUUne failures of equipment .. r-. 
inc1uOecL 

-Adequately wetted" means sufrlCiently mixed or coated ..,ith w<&let' 
0(' an .queous solution to prevent dust emissions. 

'"Remoyinz" neans takin, out fri<&ble &Sbestus materials used to 
insuate or fireproof any pi~, ~ boiler. tAnk, reactor. turbine. 
fu~. or struc1Ural rne:nber froln..any building, str"JCture, filcillty, 
or installi&tion. 

"StripPin&- :neans talcin, off of frieble .mesto, materials >ned for 
insubtion or fireproofina 01 .lIty pipe, duct, l)ojl~, tAnk. r_etor, 
turbine. furnace, or structural .nember. 

, 
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7. The mM\UfaCNre of paints. coatins" cauDcs, a~ves, 
sealant'-

!. TI\e ~ubr.Nre of plastics and rubber marerials. 

,. The ~facture of chlorine. 

II). The manufa<:Nre of shotsun shells. 

II. The manufaCNre of asphalt conc:rete. 

(d) Demoliti.", and renovation: Tl'te requirelnents.,f this parasraph shall 
apply to any owner or operator of a de"nolition or renIWatiOf1 
operation who intends to demolis: .. any instiNtional, r.o'ftmercial, "1' 
industrlal building (inc:ludinS .portlnent lxIildings MvinS more tlwll 
four dwelling uniu), 1trucNre, facility, inst3lbtion, or porti"" 
thereof IIthic:h conCOlins any pipe, duct, boiler, tanlc, reactor, Nrbine, 
furnace. or structural rne,,,ber that is insulated or fireproofed with 
friable as~estos 'naterial, elCcept as provided in part (d) 1. of this 
paragraph; or who intends to renovate any instittniollal, CO'ftmercial, 
':'1' industrial I)'Jildins, structure. fac:ility. inst311ation. or portion 
thereof where more th.ln 30 melers (ca. 2~1) feet> of Pi4K' insulate-:! .,.. 
fireproofed with friable as;est.:>s .nalerial Ne stripped« te~ed. QI' 

IRore th.ln ., square 'neters (c:a. I~" 3qU&f"e feed ot triable .!sbesDS 
,"aterial used to insulate 01' fire proof any duct, I)oil~r, rank, reactor, 
turbine, f'Jrrtilce, 01' structural ,"e,nber are stripped or re."oved. 

1. 

(ii) 

The owner or operator of a demolitiCY.t operation is 
ellempted from the requirelnents of this parastaph 
provided, (1) the amount of friable asbestos material in 
the lxIilding "1' p""tion thereof to be delnolished is less 
than 30 meten (.:a. 2~1) feed used to insulate pipes, and 
less than" squ.re ,neters (CL 161] square feet) used to 
insulate 01' fireproof any duct, boiler, tank, reactor, 
turbine, furnace, or structural ,ne"n'ler. and (2) the 
notification requitelf~nts of ~t (4) i. UiJ Me ·net. 

Written notlfic£tion shall ~ ;»osrm.lriced Of' deJ.iwered CO. 
the Technical Sec:retary at least ~ days prior to 
cOlnmencement of demolition and $Mil include the 
information required by part (d) 2. of this parasraph. 
with the eltcepti"" of the infor~tinn required by 
subpuu (d) 2. (im, (v 0. (vii). (viii), and (lit). st'Iall state 
the measured 0:' esti,n.ated amount of friable asbestos 
,naterlal used for insulation and fireproofins ..,hich is 
present. Techniques.:If esti,nation shall be explained. 

2. "ritten notice 01 intent to de'nolist'l ;)C' renowate sta.all be pr0-
vided to the Tecf'lnic.al Secretary ~1 me Ownec' or operator of 
the demolition or renowOltion apet'&tion. Such notice shall be 
~t~ed or delivered to the Technical Secretary at ieast to 
days prior to commenc:e,nent of renovation. Such notia shall 
inc:lude the followins infor.~tion. 

7 
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total ~.nount of fr~le .mest'" .n~ter~l Nt wlll I)oe 

re.no.red Ilr nripped .as • reSldt of the sudden, 
unexpected event Nt necessiuteti the renewation. 

a. The following procedures shAll ~ use-I to prevent e.nisslons Ilf 
;Juticulate ~»estos .nateria' to ouuide ~ir: 

(i) Fr~le asbestos .narerials used to insulate or rireprllOf 
~ny pipe, duct. ~iJ'!:r, tank, re~ctor, Nrbine, furnace, 
or structural 'nember, So'laJl ~ remewed frOtn ~ny 
I)uilding, struc:ture, or facility or installation subject to 
this p&ragraph... Such removal shAH occur before 
wredeing or dis'nandins of any other portion of such 
building, strtJccure, facility, or installation Nt would 
break up the friable a~)estos 'natef'ials and before 
wrecking or dis,"~ntling of any portion of such buildin&. 
structure, faeility, or instalbttion that would preclude 
access to such materials for subsequent re novaL 
Remewal of friable as'lest.,s .naterws used fO)r 
insulation or fireproofing of any pipe, duct, or 
structural me·n!>ers which are encased in concrete or 
other si.nilar structural rnaterioll Is not roequire~ prior to 
de'nolition, but ~ch .nateri .. ll shall be adequately 
weued whenever exposed during de,nolicion. 

(Ii) Friable asbest.,. m~terials usect to insulate or fire-proof 
pipes, ducts, !loilers, tanks, reac:ton., turbines, fucnace" 
or structural me.nben shall t): .dequafely wetted 
during stripping, except .as provided in subpvu (cO _. 
(iv), ('II), .or (vii) of this p&ragraph... 

·(iii) Pipes, ducts, boilers, tanks, re.ctors, turbines, 
furnaces, or struc:tural .nembers thilt are insulated or 
fire-proofed with friable asbestos materials may be 
taken out of any building, structure, facility, Ilr 
instalbtion subject to this paragraph as units or in 
sections provided the friable as")estos .naterials exposed 
during cuuing or disjointing are adequately wetted 
during d\e cutting or disjoin tins operation. Such units 
shall Mt be dr"Pped or thrown to the ground, but shall 
be arefuUy lowered to ground lev'!:L 

U·,) The strippinS of friable ASheSfA)S material used 110 

inNlate or fire-?f"OOt any pipe, duct. boi~, ~ 
f'e\CtcW, lU~ine, furn-ce. or struCtural tne.nber that 
!).u been rem~ as a unit or in fleCtions .as provided in 
subpart Cd) It. (iii) of this p&ragr~ph shall be ~rformed 
in accord.lnce with subput (d) ~. Cjj) of this p&ragraph. 
Rather ~ comply whh the wetting requirements, :a 
local exhaust ventilation and collection system may IJe 
used to prevent emissions ~ the outside air. Such local 
exhaust ventllauOf'l systems ~ll be designed and 
operated to capture d\e ames lOS particulate .naUer 
produced by the strippin& of friable as')estos .natef'iaL 
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representative. 01 ~ State or local CoVem!nental -&eney. 
issued because that l)uildinC is structurally unsound and in 
oJ.&n&er 01 imminent colLApse is ellelnpt fNtn all I)'Jt th= 
loUowing requireu\ents ul subpar;a&raph If. (d) of this Rule: 

(j) Tne notificJtion require.nenu Ji)e<:ified by part (d) ~. 
of this pv;a&rapl'\; 

(ji) The requiro:.nenu on strippin& of friable asbesCo)s 
Inaterials from previously re.noved :.JIlits or section as 
specified in ""bpart (d) 4. (o,i) of this para&raph; 

(iii) The vetti."lg, as specified by (d) If. (0,) of this para&raph, 
of friable a,.~tos Inaterials that have been removed or 
stripped; 

(io,) The portion of the structure bean, demoliSled daat 
concains friable a,;,estos .naterials shall be ~~y 
wettcoi during the wredeinS opera tion. 

Ce) Spraying: TJoiere s.'\all "e no visible ernissi"ns to the outside ~ir fro.n 
the spr,'ly-on application of .naterials conLlining ~ ~ 1 perr.ent 
asbestos, on a dry weicht basis, :lsed to insulate or lirepro>Of 
equip,nent and .nachinery, ellcept u provided in subparagraph (0 of 
this paragraph. Spray-on "lUterials used t" insulate or firepro>Of 
buildi"S', structures, pi~ and conduits st\all contain less than I 
percent iUbestos on a dry ""eiCht basis. 

t. Sources subject to this paracraph U'C exempt fro.'ft the 
require.nents of paralraph (3), General Prcrtisions, 01 this 
Chapter. 

2. A.ny owner or operat"r oMho intendS to spr.ly asbestos Inaterials 
which contain more than I percent as!)estos on dry weigl'lt 
basis to insulate or fit'eproof equipment .tnd macl'linery shall 
report such intention to the Tecl'lnicOlI Ser.retary at least 20 
days prior to the commencement of the sprayins operation. 
Such report shall include the foUowin& i"lortnation: 

(j) Name of owner o"r operator. 

(ii) ~ddress ~f o-net'« opet3tor. 

(iii) Location of spr .. yin& operation. 

(i") Procedure to :,e followed to meet the requiretnents "f 
this rule. 

:uther than meet the no-isible emission require'Mnu as specified 
by wbparalraphs (al, (cl, Cd), (e), (h), Cj), and M, an owner or operator 
rn&y elect to use the methods specifie-J by subpar .. craph ](b) to cle;an 
emissions containins ;»uticulate asxstos material before such 
elnis~on :sape to or arc vented to the outsidt!: air. 

11 
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.ldequately wetted. TI\ue shall be no .,isi..,le 
emissions to the outside .ir from me r.ollection. 
-nix ins, and wenin, oper.tions, e'Ccept .s 
provided in subpu.sraph (0 01 mis p.ra,rap"-

an .~her wenlnl •• u a~stos con~inlnl waste 
.nateri.ll st'IaU I)e sealed into le3lc-ti,llt 
r.onuinet's while wet, af\d such conuiners shall 
be deP-l,ited .t ,.,ute disposal sites which .. ~ 
operated in accord~e with me provisions of 
p.raSraph U). 

alQ rhe contoliners specifi<e<t uncleI' Ite:n (j) 3. (i) (tl) 
of mis puaSraph shall I)e'labc:led ..,hh a ..,amine 
label that statest 

CAUTION 

Contains ,\sbestos 
,~"oid Opening or 3reakins Conuinu 

Breathlns :\sbesws is Hazardous 
to Your Health 

.\henad'/ely, warning label'S specified by Occup.tional 
Safety and Health Standards of me Oeput,nent of 
ubor. Occupational Safety and Health ,\dmlnistl'uion 
(OSHA) undu 2! CFR "10·93.(2) (ii) may be used. 

taj) Processinz of asbestos conUining waste Inater~l int;, 
non-frw,le lonns: 

(l) All asb~t.,s concainlns w.ste m&terial shall ~ 
for·ned into non-friable pellets or omer shapes 
and deposited at w.lste disposal sites which are 
operated In acco~e with the provisions of 
par31raph U). 

an There NIl I)e no .,isible emissions to me outside 
.aIr from me collKtion and processing of 
asbestos' con~inin, waste m.ter~l. ella:pt u 
specified in subparacraph (0 of mis pangntph. 

Ia. For the purpose of mis subpuaSraph. the tel'm aU asbestos 
contain"" waste ,nalutals as applied to de."olition and ren0-
vation oper.tions covered by subpuasraph (d) of mis para
Iraph includes only friable asl:Iestos wasul and control device 
asbestos wasul. 

(te) Waste dbpoul for asbestos mills: The ownet' or operator of .ny 
IOUtCe covered under the prOVisions of sub~rasraph (.) of this 
puaaraph 1ha11 meet ~e followinl stsndud: 

I. . There ~1I ~e ~ ~~9~ .. ~~!!~!!M .. ~ ~_c,t.!.tl"d,:_.'ur. except .. s .. , . . . . .. .. . 
. -.~:.- ... ~- .... ~.'- ':'- ' ... -•• ,.----.- . ·"prcwiaiCfin ..... pui(\C) 1. of this jMrqraph dur"" 1he coIlectiorl, 
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depositetf. at intervals .,( 101) .,.. (ca. :nl) f.) or less, e:(cept cl! 

sper.ified in part (I) 4. of this paragrapt\. Signs s!'tall "e poste.1 
in such a manner l.,d location th,lt ,1 person molY eolsily read 
the legend. The warning signs required I)y this parolgraph s .... all 
conf.,rm to the require.nents of 2/)" x I"" upright forrnat 5i3"s 
and this paragraph. The signs shall display tt\e (allowing 
legend in the lower panel. with letter sizes and styles ;,f a 
'/isibility at lust equal to those sper.ified in this p.art. 

I.~GEND 

.\sbestos 'Mute Disposal Site 
00 Not Create Oust 

Breathing Asbestos is Iiazolrdous· 
to your liealth 

I" Sans Serif. Gothic or 3 lock 
3/1f" Sans Serif. Gothic or Block 

Ilf Point Gothic 

~pacing between lines shall "e at le·nt equal tl) the heisht o( 
the upper two lines. 

3. Tlle perirneter of the site shaJl be fenced in .1 Inanner .Jdequ&te 
to deter access by the general publir.. elCcept as sper.ified i.l 
part (1) If. of this paragraph. 

If. Warning signs and fencing are not required where the 
require.nents of subparts (1) ,. (j) or (jj) of this parolgraph olre 
met. I)r where a naNrsl barrier adequately deters access ~y 
the general pu"Uc. Upon request sod supply of appropriate 
information. the Technical Secretary will tf~ter,"ine whether a 
fence of a nat·Jral :,arrier adequatc::ly deters access to the 
~eneral public. . 

,. Rather than meet t:,'! requirement of ~art (I) I. of this 
par.1sraph. an owner .nay elect to ,neet the requirements .)f 
this part or :nay use an alter!1ative control 'nethod for 
emissions from ina.:ti"e w.ute dispo~1 sites IIIhich has 
received prior approval by the Technical ~ecretary. 

(i) The asbestos containlng waste ,naterial shall be COOI~ 
w', th <It least I S centimeters (ca. 6 inch~s) ot 
COII1pictej f1Of1-abeSt01 containing ,naterial and cover 
of veget.ltion shall be grollln and 'naintained on the area 
adequate to prevent exposure uf ' the asbestos
containing ~,lste ,naterial; or 

(ii) The asbestos contdining waste :naterial shaH be cowered 
with at le.1St 61) centimeters (COl. 2 feet) of cornpacted 
non-asbestlls-containing material and maintained to 
pre'fent eltposure of the asbestos containing ·Naste; Ilr 

(iii) For inacti',fO: waste disposal sites for asbestos tamnS" a 
resinous petrl)leum-l)ased dust suppression agent whid'l 

21.02.15 
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If me f3bric filter device utili.tes ~ woven f~ric:. the airflow 
permeolbility in tt3/min/ft2; and if me fcl'Jric is ,yntht:tit:. 
indic:.lte whemer me fill yam is 'P"n or nIH spun. 

U me f3bric filter ck-iice utili.ces .. ff'!ltll:tf fabric:. the densit1 
in ozlytt2. me .ninimum mic!cness in inch~ and the ,idioM 
perme..bility in ttl/min/ftZ. 

(c) For sources subject to subp.&ngraphs (2) (j) and (2) (k): 

1. .\ brief description of each process mat generates iUbestos
containing "M;ute .n~teri.:1L 

2. TI\e average weight of asbestos conuining waste rn.tt;r~1 
disposed of, ,Masured in kslday. 

3. Tl1e emission control .nethods used in aU stages of waste 
disposaL 

... T"'e type of dispoS.11 site "r incineratinn sit.! :.tied for ulthnate 
dispo~I, me ftil,ne of me site opereltor. and me M.ne anet 
lor.:uiOl'l of me diSf)os.ll site. 

Cd) For sources subject to subparagl"3ph (2) CI): 

1. .\ brief description of m~ site. 

2. The :onemod or rnethods used to co.nply with the standard or 
.:alternative to be used. 

Such information shaU .:accompany the information required by rule 
.01 of this o.pter. 

(5) \Vasce disp0S31 sites. 

Ca) In .nder t" be ~n acceptable site for dispoS011 of asbestos c:ontainin& 
lIfaste ·nateri.:1ls under subparagraphs (2) Cj) and (Ie). an active ..,;ute 
di~tJsaJ site shall 'neet C:l~ require.nenu of UUs R.we. 

(I) There shall I): no ., ~le eonissions 110 Ihe outsi,je sir from any active 
lIfaste dispoaJ ,ille where .ubestos containing lIfolSte ,nacerial Iws 
been depOsited, e:olcept <AS provided in subparagraph (f) of this 
p~t3pph. 

ec) Warning signs shall be tJisplayed at all e!'Itrances, and along the 
proj)etty at all entrances, and along the property· line of me site or 
along me perimeter of the sections of me site Mhere ubestos 
containing lIfaste materi.:11 is d~sited, elt interlals of lOa m Cc:a. 31:) 
h.) or less except as ~fied in subparagraph Ce) of mis patqraph. 
Sips shaUI)e posted in such 3 manner and 10C3t1on mat a ;tenon may 
easily read the legend. The warning signs requi~ by this 
subp.ara&raph s.~1l CDnlorm to the reqWrelflenu of 20- lC 1'- upright 
format si3'" and d\is subp • .:ag .... ·The sisns Nll di~la.J the 
following legend in the lower panel, with·the letter sizes and styles of 
a visibility at le;ut equ;al to mose ~fied in mis IUbp.uagRph. 

l7 
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CHAPTER' 
GE. ... ERAL CONTRACTORS 

SECTIO~ 

62+101. Short lille. 
62+10%. Dcfiniloons. 
6%-6-103. Conlfacton Iicmw required-R_cry or 

cqlCftSn II! .. nIicmJcd conlrxlor. 
6%+IOt. Licms,n. board-ComllCKillon. 
6%+1,". Qualir __ or mcmllcn-Tcn:ll-Vacan

cics-Rctnoo-al. 
6%-6-11)6. CmiRate or appoift!lIICIIl-V&Iid IieaM ~ 

quircd-LcpI auilfaacc. 
6%-6-10'7. Euauivc dinaor. 
6%+IGe. I,,-Ia_s an.d nalcs-Scal. 
6%+109. Boant mmiaP-Orracen-ComllflUUioII. 
6%+110. Rqislft' or a""'icaAu-Rosoft' or Iio:CIIMa. 
6%+111. License and nanllftallOft-Tranlrft' or 

1iccnM. 
6%+112. Rccordin, or ,-mirlcalc or.Iimuc-F~. 

SECTION 
6%+1 U. lulWlCC or duplin" .-mlrocaac. 
6Z+II~. Cm,ronae u ",idcncc oi riclUt. 
6%-6-IU. Corporuioftl aDd pannmhips. 
6%-6-116. E.,piratiaft or IiccnJc-RcMw.&. 
6%-6-111. Cmirocale WIled 10 pcnoa -110 CIIIft'I or lias 

mlcrcod miIiw7 Mr\'icc. 
62-6-111. blloauion or ~ or ___ 
~. 

62-6-119. Nola or rcquimMau Ii- ia illYil.ioIIlO 
bid4cn. 

62-6-120. Pnaaltia ror .tela-ions. 
6%-6-121. f.nr_ or chapoft' by board. 
6%-6-In. Injuaaioftl. 
6%-6-123. Indeuity or hold bamIIaa ~ itt
~ 

62-6-I~. ~ to aDd _ 01 rlllAllCial •• _lIIII. 
62-6-115. PnrriIioM eowcnUaI MuiacI Dei judicial ---. 
6Z-6-101. -. 'IIIIa.-TlIiI m.1I' IIIaII lie ~ 
... .., lie cit ... tile 0MunIcI.0n Licauiq Aa 01 
1976. (Aca I'" 1AIIj. 5.). dI. m. I.J 

, 
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_ ew rum q,cirlCd ill subdMsioa 'aIl2MA' shall _ 
naa.U _ IIWI _ ,1) applicuioa for a pennit co __ 

IlnacI a sill" raidmcw CWsllalllIOI _rua _IMII 
_ •• , siqIe raidmcw .;au a period of _ ,I, !CU. 

T10cft sIWI be a rdIullabk PftSUftIpeion lhal WCII pa" 

lOtI or firm inlmds 10 _rues for Ihe puI1IOW of 
male. lease. tall. or any ocher similar PUrpoM if _ 
lhall _II, all!llicalion is ..... few a permit 10..
IlnacI a sinak raidcnu cw if ItIOftIhatl _ • ., sin •• 
fCOIdm.:e is COIISInaclcd .;chin a period of _ .1 , year. 
No prowisioft of lhis subdMlioa sIWI be _Ned 10 

• aka lhe dd"1IIiUoa ohhe .....s -COMracaiq" as dcrlllCld 
in, 62+10:. 

III NochwillllCanclin. subcliftsioes • ., &tid I%' .. lhe 
Iio:auc of all!, pcnoa. r".. ew o:orpora&ioa ~ .. a 
lInIft&I.:otIlracacw Oft MaId\ 19. 1976. shaII_iftw ill 
f_ until lhe naaural espiraaion lhemlf. 

• b, CIltUra:u enlered iMo '" a pcncIft who is ~ 
'" lhe boatd shall o:Icart!' tlate lhal sucII penon is Iicms- . 
cd '" lhe lIatl boW for licmsin. c:onlracaon &tid lhal 
lhe bcMrd is alllhorized 10 m:etve .-omplalnll rdal~' 10 
su..'11 penon' s proicssioftal .'OfIdUCl. 

lei Anl' unIicmJcd IInIft&I contnclCW .'OVCrC'CI bY lhe 
prowisions of Ihis ... ~er sIWI be pmniucd in a .~n of 
cquic!, 10 _er actual documaIlcd apage OIII!' upon 
a shaw"" of dar &tid con";l!Cin. ptOOf.IActs 1976. dt. 
m.1): Im.ch.'.II: 1979.ch.".fT: 19lO.dI.6Sl. 
f ,: T.C.A.. f 620603: Acts 1916. dt. 9lJ. I I.J 
62-6- IC)I. I.lnIIIIIet -...-ca., kIM -,a' There is 
crulcd a lIall boW fcw Iicaatn. comracaon. IMniIt
afler called lhe -boatd," The boatd shall be com.,.,... 
of Wlm 17) _ben. at Icuc _ of Ihis number shall 
be a slIbconU'8Clor in priwilY with lhe owner. at 1casI_ 
I II of Ihoa number shall ... a _01' acti~dy mppct 
.n homcOuoldinl. &tid _ ." of Ihis number sIWI be a 
penon who i. _ mppct in lhe ..... ncu of cocuractia. 
in M, COWII, of dIia ac .. The OCM _bert of 1M 
boerd sIWI ... _ ...... i116Z+UlZ. all of 
whoIIIlIIall ha ... beat .m...ty -..-cd ill said buti8aa 

. ·foraperiodorllOllaa ..... I ... 'CI)~_~ 
lheiI if" . _. Nac ....... _111--.s",,,, 
board shall ... ,...... of ... _ .......... of 
IhelUle. 

Ib) All aubMq_ ~ or __ 

-omlllall ....... "'_......-rat 1M"""" 
of !lie NI1*Iiwc _ of !lie ___ ill !lie _y .... 

_ proftded '" IIIiI chape .... IActs 197'IAdj. $.). 
dt. m. .: 1979. dt. ". :z: T.c.A.. ~.) 

6 
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62-6-IOS. ~ ef ~T_V _ 
doa-a.-.&.-.a, Each manber of lhe board sIWI be 
aa \cue I_y.five 113, "an of ace &ad of Iood mOI'al 
... haraa .... Each _ber shall be of ncopind II&IIdiIIc 
in his bruch of lhe _I~in. businns: II'O"idcd.. 
howftcr. Ihaa lhe lI'O"isions oi Ihit _1_ wU IIOl 
aII!IIy 10 lhe member who ill _ nlaccd illihe buIiMSI 
ofcocuracain •• 

lb, T1w lama of _ben sAaII be (Clot :a __ 
,.... ..... ilaucrwd so 11\&1 '" lema of • tcaa ._ 
____ .... apift -" o..c-IMt lL ,e, III _ or .-.It, ....... __ ...... of a 
_ber 10 _1IiI full_Ilia __ dIaIl be..,. 
poWcd co 1IiI ____ IClIll. EacIt _ba ilWiliIoId 
_ aflef llIe ClqIin&iOtI of bis ICI'IIl _il IIiI __ 
shall ha ....... duly ~ Md quallrocd. If_ 
._ shall occur in lhe board fOl' an, _. lhe _ 

shall be ruled '" 1PI'OItIt- of lhe so.......ac • 
Idl The ~ _!' _ an:o _ 01 rile 

board for ofreaa& ---..1Cl. _, F~ Dr .... ful 
neal«t Ilf dUly. ,ACIS 1976 IAlli. S.I..'1a. si::. ,: 1m. 

. .:11. ". 3: T.C.A. 61~.1 

62-6-106. c.mnc- oI ...... I __ V ......... _ 
~ ..... - ...... ___ .-Ia, Each member o( Ihe 
bcMrd shail rI'CeIv~ a .-cnir.ale of appointmenl from Ih~ 
~. Md before cntmn. UIlOtlIM <I;""1wIe of lhe 
dlll;o of !lis orr_ shall file with lhe ~ of "alc 
IIw ._--.a oult o( o(fa. . 

lb. No _ shalf be IlilJbk fM ..,.,..nlmcnt 011 Ihc 
board who docs _ aa lhe 1_ hold an UftelJllnd 
Iianw 10 0pa'II1~ as a canlractClf under llIis .:IIapeer; 
pro.,jcIcd. how_. lhallhe ~isions of Illis smlCtlCC 
WlIIIOl apply 10 a~ntlllC'lll of a member who bv law 
is not pmnill(d 10 be mpae-ct in lIIe buSlllftI of' COfto 

IlXlin. i:t an, counlY of Ihit lIate. 
,el The board. or any _millce lhereof. Wli be en

litled co 1M tcr¥tCa of lhe aalomcy acncnL or lhe Iqal 
~ of Ten-. ia ___ with lhe affain 
of lhe board. IActs 1976IA11j. C ... ch. m. 6: 1979. dt. 
" •• : T.C.A. 62-606. ) 

U-6-.rn. ~ 6oIctw.-The dinICIer of 1M Uri
sioe or NIII1uOl'Y boMb in lhe cIcpan_ of ...... 
-. ew .. cIaipcc, shall _ as _Iiore dirCClOf. 
&tid shall proricIa all ~ f_ions for II .. 
IIMId. lAm 194'. dt. ",. ,: -0. C. 511l1li. 1930. 
1112.!1 IWiIIiuDI, 1112.l9); Acts 1m CAdj. S ... dL. 
63). :z: 1971 IAdj. 5 ••• ell. \106. lO: T.C.A. 62~.) 

1 
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pal ,-tienl ot' cmlllo)ocl' 01 1M ~ u -ell ... 
ruwoaal_cmml 01 1M ~. 

131 II an applicaft& nq_ • IftOftCIar! limicalioll 01 
paler lhan _ milliool Milan ISI.ooo'OOO'!IiI ..... 
.ial .. al_ -"all lie auoIitc'll ~ allOlcd 10 ., a 
lo:ftIoa.I publ;': a.:.-ounlalll ot' .wur.w public _ 
lanl. 

I'" The IiIlUCiaI "a1~ 01 an, appIicanI .... 
qucolI", a monetary limil"lio" 01 one millioll 
ISI.l.UI.OUOI at' Ieu.nall be cil~ ~ ot' .. lIIIilcd 
b, .. li,:m'lCd public .... 'COUlllanl ot' .-milicd public ac. 
COVllla",. ",.,.,ocIcd. /IowcoIcr. ,hal 1M !loud _,. itt ill 
d;";rClion. requ,re the 1i ....... 'iaI "a1_ ul ouch an ~ 
pIio:an& 10 be .. _cd -a .'OIcd to ., a --.... pubIC 
a.·,;.,..IIqnc ot' ",,"Ilied public a.~. 

IO:'1lIc iss&aanc'C '" the board 01. cmillcue 01 IicaN 
aUIIIorizi ... dw .... _ 10 eftpee i" all, ImCRI _ 
,uu.,ion clauirlQlionCs' 01 COftaraed... shall _ 
:auillorizc lIim 10 eftPIC in Iwall,.r_ IIIousand dollars 
IW.COOt 0' more etl clcario:al. plumbill" ot' hcalill .. 
weftlilati". ot' :ai, conditiollin. wot'lt UIIIcss he is .add\. 
1I0"ally 1i.'CftSCd i" ..... :11 .peciall, dassiracion. 

uU A O:OftlractO, may bid Oft a COllI,.., nqumn • 
• ot'_ ill .. _ clautrlCallOlII" ot~ IlIaD 1M ClflCCtl in 
• 11 .... 11 he IS licaucd il and onl, II .ucll _It il iM1dallal 
ot' wpplctMnlallO the IICI'I __ 01 __ m -IbcIIM 

1I .... 'CftIcd 10 naaac. Howewcr._11 coMractot' shalI_ 
.... 'u:tIly pert_ .. 1I4Icr well .. '0111,....., 1_1,·live IIIcMt
..and Il0l13,, IS:U.1lM1 ot' ~ 01 __ in -.,., _ 
Ccncr:al _t'UCl_ ot' opciaIt, o:lassirlQlion .. "leu he 
" Iio:abcd in _II o:l& .... rIC:lIIOft. 

I~IC II Upon applic:aa1Oft 01 ... , indiwidual -110 _ 
lormerl)' a lctIftal penner ,n • diuolwcd II&nMnllip. 
III~ boiIrd llIaII .,usler 10 _II andiWtuaIlM Iic:eMc 

- lormerly!'del '" 1M pannmftip upon a 1IIowin. IhaI: 
IAI,.TIM md;..td .... _ a amcraI pmncr' in a cIito 

"""cd panncrlh'\r. 
C81 TIM iftcti,ridualllu __ eq .... 10 ot' paler daM 

lhe _, 01 the ~ at ...... by .-
, II_II 01 lhe 1CIPIicut: and. 

cO All liaWiIiD 01 1M ~ _ .-sr .... 
S-- "Nt!,*,"- _ .. be w.roat., '_i-'~ 

(2) 1lIc "-til ,., ..-1 ___ .... ~ ..... __ 

lea a 1ft or left oIoIIan CSIO ••• 

I) ,nc iadMcI .... 1MIl-.t die I""" -.illcaw 
ia ... __ at,......... .. 6Z+11%. lot' oriaiMI 
caurlCUft. 

10 
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com 1lIc board shaIIlranslu. upon appIicaiion and 
peymnt 01 a I. 01 lat doUan 1510.00). '" uy pro. 
prictonIIip ot' partMnhlp -hid\ wbicq_dy incor. 
pona. AI a T_ Cot'ponIion. the IicmM 10f'IMft, 
hckI '" sudI propricton/lip at' panncnllcp 10 well cor. 
poraI_ upon a tIIow,ft, IhaI: 

CAl TM olrlCCrl ot' direcron or nsaetaacmml 01 lhe 
corporaclOft were the _ncrI or _na~ 01 the p'o, 
priftonllip ot' panMnllip: 

18' A C09Y 01 1M COrpolalioa'" .:lIV1n \\al bcft riled 
willi the boult; 

co The,.,,~ _ ............... _11)' ill 

&GOd II ...... wid! 1M "'*"= 
10, TM ''OfPOB(ion IIaa .. .csl equal 10 ot' paler 

lhaft IIIe _s 01 Ille propncIorsIIill ot' pmMnllip. and 
~ ~tdmccd '" I...,.. "at_IS 01 the appliQm: and 

IE, AllliabtllllCS oe the pr~onI\ip'or pannmftlP 
-ere ... ' .. r .... prIOf 10 iIIcorporatl\HI ot' -lillie ,,",r .... 
by Ih~ ~CItIIOf .. IIOft. 

121 TII~ board '/IaI1 ckwcloll an applio:alloft lot' well 
IraIIlln 01 lio:eftM ... 1I1C11 oIIaIl not ClICM Oft~ Illpa.e In 
Ien,I". 

III Th~ ~orpo,aIlOft oIIaII rco:o,d 1M lraIIsler CC'f • 

lir ..... c m III~ _ rnarmcr a. pfo.1IIcd 'ft ': .... 1 I%. (0' 
or ...... .:auti.:a1cs. C ...... II 1976 1M,. 5.1, ...... ~ 12; 
1m • .:II.. 101. :: l .. n • .:Ia. -. :: 1m ...... , ... ,; 1910 
IAdj. 5.1. .:II. ,,%. !. l: I .. ' • .:II. &41. I. 3. "; T.e.A • 
':"11., 

61 .... 111. RftonIIott .. ftftIfinw .. "-'-' •• -4al 
III Any penon mua rccci¥in. a .:a1irac~ 01 Iic:cnsc. ot' 
any talCWalllIcrcof. lrom the board >i!all lonllwitll haw~ 
it tcCOtdod in 1M Om" of the COUIII, ckrt o( 1M .:Gum, 
or in IMOlr,"O(lhe~. oer ... w ollhe ",,,,''C;. 
pllil, ift .hich he is mpecd ill buoiftftl. and 1M daI~ o( 
lhe recordin. shall be C"Iidmc:cd 11\cm)ft; ~u. 110 

licmIaI -.Iractor _kina ulllkr the supervision 01 
ciaIIci' a IiccnIecI ardritca Of mainftr IIIaII be required 10 
f'CICOr'd wMIt lile _, deft cw ~ otrtdal. 

Cl,,,. detL Of the .1>Jii0jH"~ ............. oIr.a.a 
Vaal lie paOd • 1ft or _ doIIat ISI.CIOt lot' ~ 
\aid anU..:uc. 

Cb, Uncil lhe IicaIM it ncordeil. the holder IIIenoI 
1haII_ acrQac la, 011Il0l ria/lu and ~ IIIenda ClDftIClftd. .... ia ___ IicaM iI _ so ~ 
withia dI,. (), _III I,.. dw"eo( __ it shall 
'*- .walid.. 

II 
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att4Ior IftIICOAdIlCl in lhe pnaicc of _UK .. ", oe Ihc 
pu1 of aft" ~. finII. II' ~ion IOcaucd heN· ""*' ..... tIIaII nlc ...;. ......... daino in ..." of Ihc 
.:auns of --a in lilis _c ..... __ ~ 
I~ 1UCII.:aun .... " •• a pu1 of ils dcaft or jude· 
_ aa sucII ..... rcooU 1M cntirlCalc of licnw IIftdcr 
-hlCb sucb ,-omraaII' ;. oper ...... M the 1_ of Ihc 
afornaid WfOfttdoia .. 

ell II shall M 1M dill) 01 1M ~k .,f 1M coun 10 
_tfy 1M nco. ...... e datca« 01 lile board .,i w.:11 ___ . 

1111 TIle ~ .... ~ __ .a 10.:_ 10 an, rcr-. 
linto. ~ ~...,..... ......... "",- .... __ ~ Ioccn _~ 
PfO"idcd aIIllle _ben of lile boatel ¥Ole 1ft fa_ of 
_11 rciIsuuIcc f« ..- 1M boatel .... , d_ wm. 
cimt. 

ecl TIle ~ ditcct« shall inmwcIiatdl' _if, 
1M Ml:fClat"f 01 MMe ..... IM deB of _11_,. aa 1M 
llaCe. 01 any 1'C¥OCal_ of a IicClIw or 1M rcouuancc of 
a r~oked Iio;CIIiC. 

Id' TIle board thall hao.e Ihe powa' to revokc II' WI

pend aft1' IicClIw II' 1'ClICW&llfUled bJ .. lot aay 01 1M 
~ waled in Ihis ocalOn. Ot fOt a ia,lu,e 10 o~e 
Ihe lenni and .-ondilions of aa" licnw Ot _&I 
,rallIed IIftdcr lhe Pf09l11Ons of Illil .:IIaptcr Ot aft" 
bJIa-,. ruin II' rqulaliOftS adopted Ot promulpled .", 
it as Pl'O'-idcd in 61+101. Ot f« a .ioIa&ioft of 1M lerms 

of an" Iimuc. 
ecl TIle board shall in all C2MS bcf'ate llann, an, 

cllaracs apsnsc a conlno:lOt'. furn"" a -nllm CO" of 
Ille ~1Iaraa apsnsc 1M accuwd. lfIdudift, _icc of 1M 

. lime and peac. -heN 1M cllaraa wiU M 1Innl. and p... 
rnsonablc Qp9Onunil" fOt 1M accuwd to M prnctI& 

and off., an, C"'IdcncC M ma" -,sII. TIIc accuwd shall 
haoe Ille ri,III 10 an allCIfMJ if M so desIres. en TIle alr~ _ of a _jOriCJ of lhe baud 
shall M IICCDIUY 10 _kc II' ~ a IicClIsc II' 
_u. 

III ",. boud",., m_ 10 ..... or _ ...... 

10 an" .--..... --...-0- for c.c, 01 r-w 1IHiIit". I8cII of .,....niM. I . . M ............. 
.. III rorprd 10 ~_ 0( a.:-oc _ .. -.oc. 
lion of a fclofty ........ , OIlier COftdtoa _1\idI ___ 
llIIa improper. frauduIcM or IIisIMIftat daIiq. _ 
orioIaaioe of .... ___ CAas 1t76 eAdj. 5.). elL m. 
19: I,,". cII •• _. ,: 1m CAd;' 5.,. ell. 191. I: T.CA 
61 .. 19.1 

14 
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61+"'. ~ of 1U ..... _ .......... '-*"- .. 
........ -.al All ardIitoaa and m,;-s Plcperinc 
plus and IpcaI'_ f« _1110 M _ed in 1M 
_e. II' wtIcft tM __ 10 M daM is locaJed in 1M _c. shall iftdoodc itt lheir .....ua&ion 10 bidden. ..... ia 
Ihcor _rlQlioftS. a COPJ 0( ItId chapter. or sucb pot'. 

lioN IlIeNof. as arc dccmcd n«nS&rJ 10 CIOfI«oey to lhe 
in..wed bidder _MIller he is a Pftidut of Ibis ..... or 
_ ...... -MIller a I~ 11M Mm ....... ,.,11"- .. _. 

tile jaf_lhaI il -ill M nccasary fOt' IIIID 10 sIIow 
~ 0( ...... Mf".. tid bid is COMi4cred. 

(b, TIle ardIocca or mai_ sIIaII cIirea IlIaC lile 
IicClIM -W. ftPIIUIOft .we. and I"" pan of 
d&ulr_ioe 'PP!Jift, 10 Ihc bid. atIPCIl Oft 1M 
~ _reinj-, 1M bid. 0I1Mrwisc lhe bid sIIaII _ 
MopctMd. 

eel AmIiIccu. CIlP-cn. ..... 'wanfin, -Iooricia. 
pulllM: and pm .... fadifta 10 oItowr"C IIIia sea- 0( .. 

~., sIIaII M pcnaIiud itt 1M same manncr U aft" 
~ IIIMIcr 61.,1O who acapc. a bid rrom. penon 
_110 is _ licensed in accor4ancc willi the pro.;sions·of 
IIIia ellalller. (Acts 1976 eAdj. 5.1. cll. In. ~ T.C.A.. 
61-tlO.1 

"~.Io.I:U ....... Iift ·, .............. -1;01 ,\"" _no 
n"" Ot' ."Ofpot'aI1Oft wl\o m ... a or oifcrs 10 mp,e in 
.-onlraain, _illloul a lic:aiw as reqUIred by Section 
61+10). II' wl\o oioCala 1M lerms and condiliofts of 
an" Iicemc or _&l1RJIIed bJ lhe Baud ounlWlllO 
III~ duprcr. sIIaII M IWIIc 10 a r_ of _ leu 1/1» Ii~ 
Inandred doIIan IS$OOt __ "-In pa'Cllftlll~., 

or lhe loW _Iract Ot' bid _c. _Itidlcocr is 
araler. 

(1I11ur! pcnotI. finn II' COflIORlion -1\0 &CI:eIIIS a bid 
in cues. of I_mty·rroc IIIousand dollan eS2J.OIlO\ from 
a conlract« _1\0 is _liccnacd. _illl 'IIII'Optiace claui
roc:a&ionl and surrocicnl 1DOftCl&rJ limitatioN. in accord
ance oritII .... pnroiaiona of '"is miller. sIIaII be liable 10 
a r_ of_las IIIan _ ~ doIIan (SI.OIlO\_ 
__ IIIan r .... lbowland doIIan (SS.DOOI. 

leI No oIrocial of .... awc OIlier IIIan of lhe [)qIan. 
IIICIU of TraDIpot"Wion. cw .. , roIilical sulldivisioft of 
lbe SIMC. sIIaII iu4M a pcrmiI or COftIfKt _«II 0fII« to 
..,~....m_"""",,,-,,,,uokss 
soodl ......... holds au.:- ••• __ .... 
prOClriMc clauar_ioM .cd suff.amc -:0 IiaIiq. 
lions. in ___ willi lhe ptO¥iaiona of IIIis dIaIIIcr. 
An" sudI offICial orioIaain, ItId ... bscction sIIaII be :ub
;ca 10 ~ r_ of - Jc.u lban _ IlIouoand .:Sollars 

I~ 
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0610-1 •. 01 ""un ... f. Ucw...Aay applicarion frw 
a IiccnH as a ClHllracrot' shall be acconqJUIicd by: 

la, a nOft·re(ulldablc (cc in IIIe _nl csrablisllcd in 
Tennessee Code A_lcd ScaiOft 6%+111: 

Ibl rc(emscC"O (rom ~ archiccct cw cn&inecr. bull. 
~ftWcriaI dcaIct. _. and pas! diall Of 

(onneI' cmploJcr; and 

leI. QualionaUn (_ --. ilauca. equip. 
menl. and apcricace. 

0610-1·.02 e._ ....... ., A..... Ia_ 
(II AU appIicarioCll (rw a- will be -.sidcnd • 

IIIe rqular mccrinp of IIw loud. Soada -inss ...... 
be IIcId in NasIIviIIc. T-. in die _hs 0( 

Jllftuuy. MaIda. May. July. 5cprembcr ud ~ 
~. a--cr.1hM die boerd!My cbuIC IIw IoQ. 
lioa o( mccrin., • iu ~ AII\IIicaNs will ,.... 
adequ.uc _icc of lIfty IUdI cIIuce. I. 

,.21.04.1 
9111lB 

fZ) AI acII rqular _illl 1M ao.N will consider 
appIicMioos .hid! ...... been property completed .... 
~ in die 0fJb of 1M loanS by IIIe I_dah 
(lDda'day 0( 1M precaIina _til. 

fl' AP9IicanlS will be _iroed o( IIIe dale ... hen IhC'Y 
shall appal' be(on IIIe Board (rw consodc1allon or Ihar 
~ An, indi.idual ptOOOIinl 10 cnPlc in 
cocuncsia, as a sole proprictonhip m"" "IIPCU' per. 
sonaIIy bcf_ 1M 80anI and caftftor .... e rcprCSCftI.· 
lion. If 1M aP9Iicanr is " pan~lp •• Ic:asr OM o( IIIe 
panncn shall ~ befon Ihe Board. I( 1M appiican' 
is. COC'PQrIIiCIft. 11ft omar rw _ ... ,,11. powcr-o(. 
UICInIeJ 10 ~ IIIe ~ioft.~~. 

0619-1·.03 s.-w ,........ Special _inp of IIIe 
ao.rd may be IIdd U 1M call o( IIIe 0Iaa1'1lWl .1Ien re. 
QUCllcd by • leur dvft en 80anI members. 

0610-1·.1)1 ~ __ ~ TIIc M,narura o( 

,lie CI\ainnan and Seemary or IIIe Bow \I\aI1 be ~r~. 
cd Oft oricinal aDd rcacwal ccn.raoa o( I~ 

0610-1·.05 ...... '= .. u..-. A dupjialc cCfllraacc 
o( licIaoM .., be ou ..... try IIIe 80anI uoon rcecipl o( • 
.rilla ...... ~nicd by a fee or len doIlan 
(SIO.oo,. 

0611).1·.06 ....... 11=.. ., I........ ~. An, 
I-=- .1Iic11 has become in.,aIicI because or (ailure 10 
ncord 1M IicaI.1c in ai:conIancc ... illI TeA Sea..,n 
6%+112 may be reinsuled -idlin OM III yar from IIIe 
da&c o( ~ upon subanission o( a new application 
and (cc. 

0610-1 •• 07 ......... 

0611).1·.01 C'-Ie ., A .... _ ... Ofncen. A liccnscc 
shall _if, rhe omcc or IIIe Board in wntln, ... lIin 
IlIin, 13D) days of an, chaacc o( addrcu Of' lin the case 
o( a ccwpcwalion, orraccn. 

0611).1·.09 a...e in ... .,~. 
I I, WIIcacwcr a JlU'MnhiIl licatsal as a _"KlOf' 

disaoI-. _ ( __ bcr of 1M JlU'ncnlaill sItaII 

(unttcr undcnakc -...aiac bel-. rali ... a new ~ 
pIica&iooI .. b dtc ao.rd ud ncciviD, a license. 

(l) In c:uc o( a 1MrJCI'. purctwc by __ I"lolden 

o( ,lie _jorify imaBC.. rw rcorpaazarioa punuu& 10 " 

buknapICJ pnaediaa. o( any ~ion cnpccd ill 
c:onuaaiaa. 1M ~ion shall mak~ -mien appIica. 
lions 10 IIIe loud ud obcain a __ IicICnsc be(ore (ur· 
Iller lIDdcn&IIinc c:onuaaia,. 

19 
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dMa of 1M ........ n..,.... _ be rca-t ia die 
orne. 01 1M a-'II ." 1M -a.dI UOda) cia, 01 the 
~"""'IM __ • ___ ilislObe_ 
...... F"tuIICiaI _IS shall be ~ 10 .., • 
pdIIc __ .'C ~ '---. tAaI ir 1M No 

q_alliIIIiwioa is _ IIIiIIioa doIIu1 fSl.DOO.ODIn« 
leu. 1M Ia- 1M, IUbtail • -.riled SIal_I tAaI 
1M iDr __ CDIUaiMd ill his IlnuciaI __ I is 

'"'" ud coma 10 1M bal 01 hiI __ ~ ud belier. 
~I •• I' .............. ...- ., ~ 
.... -'-7 ...... 0 ... Tbc BoanIIM, nquirc I .... 
rlftMQU SIaI_ subowillal ." _on ift CO&
juftaion wid> .. appIiaciool r« _aI 01 a __ « a 
nq_ r« diu" or dulirocuiclftUl cw lilaicacioft(s) be 
ClIUIiMd ." IIw C_",roIIer 01 IIw Ttaauty « _ 
daopucd ~iooc. The 8oanI' _,. bec:aux or 
II .. rauI&s o( .. audic. cftuItiAl rlftUlCial COOIdiciofta. « ...,. 01"" ~ r_on: 

(I) nquirc 1M IUbm·II·~1I 01 addilionallluncial ill
( __ pri« IO-iat Oft a _aI &ppIicacion« No 

QIOCSI (<< ctwt" 0( clauiroc8IiclftCs, Ot limiwiclftCsl: ud 
III .:IwIac II .. acncraI Ot opeaaIcy c\assirlQlions Ot 

~ limi&aaiou or any licenw _MIl ill IIIe public 
illICfCSl. H-..a-. bcrOtC cl\aftllll, acI\OCnCIy lhe 
~1auarlQliclftC .. andI« _.", lim"al_s, or aft, 
IicnM. lhe BoanI sbaIl .rrona the licmMc lhe oppcw. 
IlIIIie, r« • IIariftc 10 show _ .h, IUd! accioe 
should _ be caitCft. 

21.04.3 
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CA, OUTUN£ OF CLASSIFICA nONS 

Ca) aaiclftlial 
Cb, COIIIftWrCiaI 
Ce) IlIdu.smal 

Cll He -H .. .,. COftICNCliooI 

Ca, MarilW 
IW1I_a. Docks. HatbOt IIII~ 
mCllU ud Tcr __ , 

Cb, T_ftd ud Shaft 
Ce, Encrn UId Power Plams 
Id, 0.-. Diles. ~ altd Cafta1s 
I~' Mi ...... '5oor( __ L:-....-..a en Oil F"odd C __ 

II' OiIa~n_ 

Ii, Hawy Calqoria 

I]) HaA -Hi"'.a,. Railroad UId Atrpon Comuuc. 
lioft 

la' Gradilll alld Draiftarc 
Ibl Base altd Pavinl 
lei SticlJC' ud C .... ens 
Id, RaiIrood C_ion UId ItcbIm leans 
lei MisccIIa_ ud Speciall, hems 

la)U~"", 

Cb, Wucr Mel s.-r "-as ad s.-r 
oo-.c 

ee, Ciradiat ad Dniaap (Scrwa ud 
1loMt) 

Cd) .... _ ..... 
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A.Man-
IWIoana,. 00IcU. H.utIor ..... 0 _.u 
and T cnoiftaII, 

8. Tunnel and Shaft 
C. Enern ~nd Power Ptanls 
D. Dams. Di .. es. ~ and CMaII 
E. !l4inia. S ..... Kt and Uhdc'lioilad 
F. Oil F"octd Co.ulr\lCliofi 
G. Oil Rcfineries 

I. Siructural $led Em:IiofI 
:. T_ and 51 ...... COftIINCliofi 
,. Foundaliofl Com&ruction. Pile DrMoIo Founda· 

liofl Orillinl- and Subdizaiioo 
~. Dcmo>Iiliofi and !14 ... _ o( 51ructures 
,. (.1arinlo Gnabbinlo Snauin. and Aip bll 
6. Slill(onn C_TCtC SIi1l.:tura 
? Rillln. and Crane Riuin. 
S. WcI4i11. 

A. Gndin. and I)nioqc 

Inctuda .,adina. draioaac pipe and IINC· 1_ ~. and P1Ibbifta. 

8. BaM and h..u.. 
I. BaM Com&ructiofl 
:. Hoc and Cold Mi. AIIIIWI 
J. Surf ... -c TnallM", Asp/WI 
~. ConcrftC Pa"iII. 

C. 8ridaa and CuIvcru 
I. himilla 
%.RcpUr 
3. DanoIItioft 
.. Iridp o.:k <>-ta, CSaIuI, 

" Guile 
6. CoI1'mta. 
T. Sled Enaioa 

D. RaiIraM C_uaioo &lid ....... __ 

21.04.5 
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E. l'A~ and Speciaky liems 
I. Tramc Sa(ety 

L .-.-Markers 
b. Sipin. 
c. <iuardraaI and Fateift. 
d. AlimUlon, Sipalizalion anC: 

Road-.y LiPiin, 
%. Landocapin, 

Includes Medin •• soddin •• plalllill •• ana 
cllcmical weed and IIrUsh concro!. 

3. Pa"CIMlII Rcllabilillllon 
Include pnsIUR .,0Ullnlo arindin. and 
...-ina. ,~c ,...I\" and uOder· 
.tr.u. 

•• Well DriIIi •• 
,. !l4i1CdlaMous C_"fetC 

Induda .... .a .. '" d""cw.Y'o'"UtlI and 
lulter. and bo~ ,·"hen ... 

!l4unio.,paI and Ulilily'COfIllructlOn ,ncludes all 
wpcrv_. labor. malcnais and eqU'pmct\IIO ."Omplcic 
under.round pipoo •• -ater and _cr "'anIS and _cr 
dispouI. andin. and dt&lnaac. and pa",n, lunleu 
nIlriacd 10 IOC'Clrrc area 1WiIcd., 

Fumisll supervision, labor. malcrials and 
equipmenl 10 comolctc all undcraround piPtn. ior 
municipal and ulilitl' COtISlructiofi lunlcu ratri.:tcd 10 
'PCQrrc area rwncd,. 

I. Gas Disiribulion and Tranltniulon 
Lines 

%. Sewer Una. Seorm DniN. Rdlabilill' 
IiofI and Sef1lCtura 

3. WucrUna 
•• UIIdcqrouad C~ 

I. Water &lid Sewer I'taau and Sewer 
~ 

C. Oradiac ud Draiaqor 
Indudes .............. pipe and suuc· 
lWW,' deIriq Md arullbielo 
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0610-1·.19 a.II ........... 
m nc 8o&nI .. " ia a"_lul pt'DCftCIiq ~ .. 

licasin.lu clcrlllCd ia 11M Unil_ Admiailua&ivc Pro
adUftI Aa)' ia addiIioo 10 1M' ialin ol ..., oeM .. -lui 
disapliaaty acrion. asscsa .:i-il pcft.allics apllISl All, 

lic_ founcl '" 11M 8o&nI 10 be • .uk, 01 11ft, olllM 
QI&ICS _ioftcd in T.C.A. J ~"lIl(allll: 1M' lo: a 
failut'C co obscnc lhe lema and C'OncIilions of III!, 

Ii.:_ Of _aI .,...Icd under T.C.A. • 6%.101 ft 
seq. ~ III, 11,.._ nllcs :JII rcsuwions adotMcG 1M' _ 

mulpaal by 11M ao.nt. 1M' lIM' a _ioIaIion ol lhe lenni ol an, IicmIc ill aa:otdancc willi II!c lollowio. tdMdulc: 

YIoII&ion 
GnHs ftCIIilCftCJ, ~pcI-. 
fraud.. cIishoncsl clcalift. IIftdIIM' 
miIcondUC1 

F:ailut'C 10 obscnc IIIe lenni and 
~"Ondicions or an, Iicauc 1M' 
_aI 

a, .. w,. nllcs Of rqulalions 

PenaIl, __ Ihan~ 

IMIC' leu lhan SjQ 

nOl _ lhan S300 
IMIC' leu lhan S~ 

Violalion ol IIIe lenni ol 11ft, nOl _ chan S300 
IiaMe nlM' leu lhan SjQ 

Cl) III cIclmninin. lhe _ ol an, pcnak, 10 be 
~ pvnualll 10 Ihis nale, lhe 8o&nI ma, COftIicIcr 
sucIt lacron U 11M l~ 

Ca, Willlulllaa ol dw wiobdOft. 

CII, Repedlions or dw ¥ioIaIiOft. 

ee, ~ucIc ol risk 01' haria caUJccl '" IIM.,;oQ. 
11011. 

lO 

21.04.7 
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c.'U: . ~ ... { 31 

SO~ \V J.sr!. ::>!.S?OS}.l. 

--~ . pN1ff 1-50&::1 ~.~ !)1UQIA&,N:r 

~l·lIIL n:! .. 
~l·la:. ..... lie ,.liC7. 
Cl-11.1Cl. o.!iar.18t\&o . 
... l •. lG4. t:aJ • .-f:&l cn ..... ell!i.t...-L· . 
U.:n.1C1!. s~ ..... ___ we 01' 

c:s ...... CaCli:i-.. 
'~ll.1DI. Jt.,"~:o .. .r !a:il::ift. 
5i-11·1C1. !~.sln.r ... _ - It'''

&::l:'l.~:ar ..... 
--=.::s. ~= e!CCl_ ~iaaI~ 

c.:;:r.L 
G..::.:::t. ;nl:"l.l ~:8 ~ ==:i ... a::.:I 

===al=i_ - ;...,... &:.II 
~ .'.".: .. ';-c..r. ••• 2. ~ Q __ Ia::!. • 

o;.; •• ~ Sc:::: _&6"4 ::r..c&&I =:..-,J lIcL~ 
- ~~ - ?..::i .. a:: "file 
ia:oc:a - :. = .. ~ - Cc::t
;IO"'.M:ICI.. 

c;...::.::.:. 0:-:8:'1 £= _ .. a== - m!:::i
:L,",! =!r.r-:. -.~ &llqr. 
<IUa=. 

u.r.-:::.. ~- ~ ~=-~ ::co -
~'L-=r - A--,e&!. 

~.;;~ ::---. :OO::&..~ft. 
~ •• :.:.!.. ~-==::.s ~ 'L~~.-:.a. 

s;.::.::!. ·r~~·-.. :=:a-~=::z.=a:! ::::;Z-.- . 
;;..r..::~. c:..~;oo=_ 

21.05.1 
9/1IfB 
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. Co, :~:;.s::~:.&:.::. :~.~~ .. :.!'''''~ .... -: ----. ~ __ ......... .-. --:--- .... ,.. • .,-
cess:''''1C' 0;>0::&:10:1 U r-c::.cc: a ;>.::-::':: :D o;:>c:"a:.c. l: ::.:s ~~ :"~It .. -::--'~ • :"It;O:'" 

::--a:iO:l- anc! -pc:=::- are '7=1o:1~o:a L:l1i :&1 be UMIi :::.c:-:",· .. w:r; 
m ·SOHc!· ... ut,e- ZII&L:I.I LOS! rz.-:aa;e. rerUM. iD:luC!uc ..-i:i10:l: l:::.:~:10D 

nc,-dable cat.cri&la ... hell :liCT Oeco::le iis;arOac!. 0: due:.. !.'"C::I a ... ·ar .. 
::U:::lC:: jll&::. ..... tcr c7,)ly :"-"':::111:1: pia::. 0:' C:- j)OU-;::iou co:::-ol !a::!.~ 
&:II! &.:Sr a-.DU CiaQ.-ciecl ca:.c::.a1. bcl1.:C!:I, soUc!. Uquic!. M:UsoUc!. 0:' ==-
~ecl ;'&MO\P =a'C'ial ruul-Jn, !.-a:n i:liur.:ial. co-'-Z:IereW. &ftC! a;:i:".IJ. 
==al opca:ima. ad !:-o:D co--=zr-=-~ ac:iti:ia. bu: a_ no: beluaa solid 0:

C!ssolv~ =au.:,ial m aO::lu-.ic _ace. or IOUcl en' ciiuolv.1! ::1&u:-i&l.a i:l L-:i
,a:io: "= fio..-a or iDc!l:s:::al Cis:ha.-c'cs ... ilich arc poi.:t S01.:.'"Ccs sub.i.:: to 
pc.-=i:J u:sae: f 402 o!:he Fecic.-al \Vat&:' POUIr.ioD CO:l:::ol At:!. (co::ljlu.cl at 
Zl U.s.c. I 13.:21. as &CeDaec!. 0:' sou.-ca. QCCial uuc1ea:.o:- by'j):'D:ut:!. :at .. 
:oW as 1ia!i:1.cl by :h •• \to=.ic !::IC'C" J..:: oC !!~ (coc;lii.1i a: .;2 U .s.c. 
f Z011 et Hq.) as &celie':: 

(S) -SOI:cl ... u-.. Cis;losal- ::Ieans:h. ;n-oceSS oCplac" ="r"-i-c. ~a:" ... 
:C, or covC-=.:, soUd wane cxCQ: .. ·oc. ,ci soUd war.. is (0:' "Ille. r .. 
::lOT'&!. :e~::o:. or uh-&,a; 

(9) -SOiicl W&S\a ~oaal aysu::-=~:h. n1a:io:s!:ijl oC~. =o:e:atccl 
a::iTi:iu or cd nscn:rccs Cor FDCcsC:, and ciir,Ios&l oC soUl! "-ar.q ...:~ a 
== ,eo;=aphical ana cd u:ciu ~ ~7U'\'Ui= o! &ZIT pc.-so: 0:' jIe.-so:I.I 

e;a;::, ~ sucA a:::Ti:ies: cd 
(10) ·SOlid war .. f='CICUSi:,-::IUDS &:l ope. ... tiou Cen'~. PC;OH o! =o'::!p

::. ~_ ca., ... c::r.s:i:l or ;rropc.-:ics Gl soiid 'C'as:& :.0 Ca:ili:a:a :a:r,=-..a:io: 
c:: ~oaal oC solid wasw ::::h:':;·" b;: :0: ii::::et! :.0. ::= ... ~~=. =~r .. 
==;: se-,.a.-:.:o:. ~=':;.;, s::.c,,::-•• a:t '"Gb::::_ :,eC::::io:.. r.'.:::s !~:, 6. 
:~3. I ~; !97.5. =. lO!, i !: l!50 CJ..Cj. S.), c. CiS!, I !: !SSO CA.:j. 5.). =- £:~, 
f !: T,C_l.., i ~3C!: .~ !!~. =- :5, I (.). . 

6~ll·lo.:. . Un1 ... -!u1 method. oC disposaL - It s~1I ~ I::,.!a ... -!;;I ~: 
(11 ?la:e or a~sit C1 soiid .. -utei:~ :lie ..... u.-s oC :,,~eT..aa uc:e~ ::t a 

::a::ner a~-:lv.c! by :!le ci • .,a.:-.::Ic."'1: ~C :"~e r.:\nHSd s:..-u:: j)O!iI ... .ioll 
:0::"-01 boa:= 

(2) == soUd wu-..u exa:: i:s • :a.",=t: L"'1C ==u c::::ics ~s=:~:v 
:"~e cie"L~e:t and :he r=USH a: ~ii:::= =::"-01 D;)&'-; ci:- • 

(31 Co-...s::--.:::. altr. 0:' a.,e.-ate a soiic .... an. l':'Dcessi=, 0:' ~sal u:::::ty 
c:- c. ::: ~::a-i== O!:..;. :-.:iu. ~.:!&:'::::s. I::' ==~:S Q{ :'~t :::--:sli::r. c: 
:: c:: a -7-".:' u ~ =u:.s a ;:-~;:: :::iu:'':L :.~..::s l~~, :::. !!:;. f (: ::;:. 
&=-. :".::1 !=~:.. ::.. !5;. S .;: :-.C_,;... f !Z...;Z~,",.J 

;S-ll·lCl. S:::I~""\-isio= o,\·c: :o:r=-.:::ie= DC CU:lOW :ac:!i:ies. - :&1 

-:--: ..:.-.--.. -- j:'a:! ~~~ ,---c s··~·~.;- .... o':e- .•• -::,r._._.-:1 .t-

;;1:: ;~ .. -::'-":.:-; :a::::-'-- .::;::--:~;~.:;;:~'-- -' r::. ::_.:"_:-'::: .• : 
~ . .,,-~. _ .. - -...~-- --_ .... -.. - _ .... -,. .... _- _ .. 

r.s:L S:::: .t::.t.-ai ~~.l::= ,:.,n J.~!r :c all iU:="IJ ::- :::.a-:.-::=== :r 
s:::: TU".t ~u.s::r :"a::!:::u z:::! ::",?csal "I-::~U 0:' s::u r..:= ;;1 0:' :ay 
&:!a::::. r~ii: ~u!~ &:li Airey 0:'::. :;:a!.":y o!::e r.:T"_-c:::I'::" = .... =~ = C' :ay a:a:: :=. ~r ~:uC:i c:: ~.u! :! s:E': ..-zr.u.. 

(;II !'G:a'" c::..;::-~= ~ :~ ::.~~ ::= ~ z:: -~'-i' :,. :&:, == 
c: gaO: .......... ~u:::. a::::.':.y =:ls?:D! =;-~~::' CI:::::; :t ;a:.s := 
r-::: ~ c::-..r.:-::---: c:' -Cil ::.av, ~ r.:--~ -= z:::! 1 .. ~" t': :: =. 
i.;:a.~c:.. :: .. :::o:s o! :::l':":.--:- C' - : '-1 :::' c::s:::; '" -::-.i •• &::' r .. J .'-. ' i 
:: .. - • .: •• ..,.::,.:. ~ -•• ':~-a::.~- ·L-tr. d':". --·n~-·c: !. 

;::-Z-'-i 1~ c:;;.. ;~i-!~ .:~-=":'.:.: dz .... .;~ r.'->' ::::.:,;.;: 
::=s.. _.:r::.-==.;.. c: .;='-'-.-:.1 U ;;~ :...-=;_: .• .::- .:..,-;~; .:..~-:.=~ .; . --- .• _4-- . _ --=. ______ r-~ _ 

~~~ 
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Tennessee 

Ol,;~ lr. f 6~:n·: 10 .• :-..ail Dc "'"1~'1 UI. CO::"_":IUloncr. :'n. r.oo.~ 1S &:.;:.:.O:-:.1wC::O 

spec!',. Jlroet<iur. {or r.;'is:. ... Uon by mean. at Nin &:\d "~a:.oru c:.liY' 
JI:"OmulS:aled unoe: ~ authont,- af \hi. 1)&:,"- Such NOes anc "~iauons &hall 
1:\:11.10. ;lro\-i,iOfUl fo:- JI1,Iolic no:.ce a:\c! an o;l;lO::unlt,. tor. Jluolic hurir., 0:. 

pe:':'!lil .;I;Ilica~ioru. 
12' A!ur JI\:blic ncrUce and an ~.unity tor comm~!. the co--::siuicm-r 

I:18T. to the uu:st allowed ill re;-.Ilatio:sa .dc;lted to,. the boar!!. ~nt \"a:i. 
anca' and ... ·ai".:a for penoru: and :'''a board ma,.. lhrau;b :he Nic::akin, 
j::'II:tU. cr.abJisb Ur.I:;luoru fnlm the nquinlllaltl of this pa:" &lid pc,-::d:a
by.rule tor dUNS or &C'.iTitiu ,ubjc::: to the nqWn:nr.n. oC thia J)L-.. pn
\'icied ~: it ia cic::w.u-_-ated to. reuonable ci.;T'ft .t ce:-..&in:,-~ ciu;~ or 
o;>c:ati:1, ;:n-acicu .. ;11 ;I",,':lt lir~ciation oC:""e ea\"iro=ent &:1d .... ill.li .. 
qlauiy ;lrouc: the pu~lic hul:h, wet}' and e:s';r=:nant. 

Co) Dia;lOw or procauin, !aCliuu or .i\CI cc..~t1,. n;Uu:ad ..-i:!i :..'t. 
cej:l&.-:::.nt snaU not "Hd. an .... pc:nit U:1.i1ll and 1C:iJ their a:..~t ~ 
=a:i:lll m~ 0. .. ~rnlied to .n=;I'" "'IT ;r:ocaa =ociifica:io:sa or "iI"a· 
~io:.s or O;lea.:ions CI.:.'":'anUy allowat!. 

Id D-..!Iu ilro~~ a~·al. ;=ior to :h. iuuanet or a solid. ..-ut. ;:ter.:U:. 
::a)' 0. CuI.!lll.d 0,. a cer·..i!icauoll Cra:a UI a~licaoi. ,:-0 .. &::1 r~:in, :"1 
U'.c:: DC aililli~:io:. to wt pro....-n o:":.!at an applicatio:. Cor a ~ !:u 
bee R==::Ud. to ~I &iIiIliwl. ;::a~ Th. CiTisiOIl at solid "''U''.a r.1&:I. 

a,c=a= 1Ui::z :eC::i:a1 J:~ &:II! ... .:.;ec. to :hI U".a:I: a,-ailabi .. !rc= thl 
':hision oC ... tet' quali:,y co:s:-ol shall "'&Jua", :hI projHIIld. &iIiIlicati= = 
c:-::~ to cr:.e=:.'1' ::-.a: ..-a:u ;.:a!.~ 'r~cL"':~ ~y. ~c a:c:;l:&~!)" d. 
cu.s~: to ~:e\"r::t ?oll~tion or :!Ie .... at .. ., or :"1 s:a: .. 

Cc:) '!'"!lr =-:,sionu::ay licY' Of' :cvokl &r.71'tr'~:i= ll"!11 =.~Q.s:::at 
~. &:;1:=: ~ :c~.r.:-z:.: ;z.s :clc: to =:~ ...:-...: ::. ::'II,,'isia:.s o!:!s :r: 
D:' ~'I ~es i':-:::~;&:e:l .. _iCC: hc:r~." • 

el) }..::io:s:akc by -:::1 c=:"..a.-:=e::. --:'S0_::-. 0:' :,O&.-: = ac:or:z::.. 
w:-~ ~I ~..sio::.s at::i.s se::io:. Call be ==-~::.e:!::" :z::.....:~:. 
:"'.' !.siD"""; ot C1;1tr: 15 o! ::-J. !3 "':c ~I a:::= ~!Tu a ::aj=- ccr; 
;:-:jc::. as ce:::s: :: I :3-.. i-1C2. C.'-::I :s-:!. ==- ~~. f i: !~30. ==- ';:2. f ~ 
l~SO. =. !if. I ~; li!"'-. ::.. :n. I ~ l!S"_ =-li4..1 !: ~.C_:..... t ~~~; 
.;:.aa 155.3. =- 337. I l: l5SE. ::. ~ I !..1 

"""'.:..0 ...... 1&. ":"M lfD ... -":::'e::: = 'a' 
:: ~.,. ;::r. -C&C:::9 ...... ..n -c:" ...:: !:!.to
=: ---IIr.=c-o- :.iew: ::se :::::c ~ 
.. ~~=--. u M:' ~~ ="::le ~~ ~::= ... a.:.: 
::~. =-w= .. :::: te:w:::. : ... :.: -:-.:.c:
....... ..:.::.; -:"tr..s:.-a~~" 

~::. liM a:e=-= ":t-=! I&l.-:L . ~-=-r.· .... A:I!r..!.=-=.1 :.~ 
":=c :. !5£S.. 

A::I :t!!. =-~ , ::l. J~ :. :ffi. s... 
:a=. ::: a.f.: ::":T::e.: :.:.a.:. ~,. :i-:-: L-::.~..:::a.::. 
:t~. ~-..a: &.: :.& ... ~.:; A..-:'i' :. !:ri!. :c:: :-.... 
-~ .. -; ::....-:oe~ _ _ 
~O. ;a ~o: r •• fr.-."C'I'&. .~ ~ • 

:ac:. II ,.iCftC = :2 , ~:.:3. 

~.l~. S:;>c.-Ti.do: or o~tiO:l - ~H a:: ~·;I:iO:s. - 'a' 
:-=. ce:-..z...-:=c: ':a!! cxe:-'..H ~ ~.Ji= :;or: =_ c~= z:: 
-, '--,-z-:t :: J:!: "='U:t :- __ "SCi !&:::!..=:i,J &::: ~ ... ,.:.:....:u := 1::11. • 

.::: rt:.t.-a.i ~..,,:..s:= ,:..,:": 1;;:":':: all::. :t:'-:H ::QI:I.:i= a::: -,.~ 
~"-.-:t "!'::::: :.:::' =:: :,: -::., ;:-.:;:: :u.~ 1:: t1!r.: ':= -::.. :;-~=:: :! 
~f .:::-:..::--=c: 1::: r.:'::: :: =:.2: Ct:::t ;:-=;-t: ~tu.-:;; z:: ~:.u: 
:: .:~: ~U:'L :-:.'! ::.a.~ :. t.:.;~WI:"I: :.: .. :,:;: c:.: c:.:::-:t :-'::!J C: :"I;-.l

!L:::.s ~c---; -::" ~-z--= ==.:=:. c r.:= :"&~:iU. :;:t."1:::::..L 
c.: cu.. : ••. ::1: ::-"':1:'. ==-il~:".iu.. ::u..~...L 1:: ~:~ =:L--~ :: 
:u.'::::a: a::;:: c.:: c::':=:l r.:::: :-'::tL ~"'!-:tL == :t;-~:&:::::.J t:;-~:O 
- t=H':-, ·:'·u &':-a': - ._, --~c..-C' z::': -..1:':1·' -- --. 
=-~ ... -::--7"J--.- -;:. :.:: ;---___ -.-~-;.r. .. ;:.::--. :-~,~-=-7 .. 
~-:--..- - - ,.-- _.- .... - .. --- .-.. - -,._._-- - -
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Cl I One III pe:"IGn ... ·ho i. er.;:ac:~ in a field .. ·hio i. Iii":"..!! r.latee! :.0 

a;:-i~l:-':A ~ ~ '~~lr.ted b! the ~ .. e:':1or {ro:D a las: a! :., .. .rH III persona 
no==::a1Ad by tile 7.n.. ... eu" F&.",=, S:.:r •• ::: 

C:I T_ (2) pe:"IG1IS .. ·ho an -=;Jloyed by • privau raan.:!ac--=i. ... ~ COflCW::l 

...:-.h UNrieac. ill 1C&D.~.lMnt or aolid .... taI or iu:&.~:u :au:iab :.0 Dc 

.;lpoinUd 0,. to'" ~YC:'IO" Cro::a a lin of liz 'II persons no::nalAd by tile 
'en._ z.~zll:!ac:urer A.uocia:io:; . 

(l) On. (11 pc:'ICI1l .. ho is • APr.cM .n;inecr or ,eoIo".r.. or ql:alin.d iand 
SI:..~~r "'"l:!l lcno .. ·ieC~. or manare:ncnt of aolid .... &AU or ha:a:liol.lS ::aa:..
riili Cro:D :h. Clcooll:,. or an ins-.i=tiOD oC hi~ncr l.a.~~ to Dc a;lilO!:~.d by 
:..'1. ~ ... c..":!.CI" !.-a::a a list of COI:Z' ,~) PC!·so:u. ~ I:) or .. ·;'o::a sr .. n De nc::1i. 
na~:l Dy til. board OC::-.J.S".cH a!~. Uu.i"c:si:y or,.:m ..... 5YS".c::a. an&: til. 
o::S~:.-o (:1 oC .. ·ho::a Uall be Do::ili1aud by til. bo&."'Ii oC r.==~ oC~. S".&~. 
o,::j"c..-si:y and ===i:y =U.,. 'Y.u..-:; 

I·C) 0:&. (1) person wi:h kno .... i.::c:. oC ::aan.~c::2en: or lolid "'"&StU or hu· 
&.-:iou.a ::aa:.c::.als to Dc &;;IOi::ed D7 the ~ .. c..-=:, ita::l • Un or ~ IS) 
jlc..-sons no::.::aud by :he 7'enusH ~,-irac::le:tal Co:::~ :.0 :'tjU'Hcn: .n-
'\~-o--=e:::a1 i:tc.-uu: . 

(5) em. (1) i'Co.~ &:pred iII:h. tr..si:lUl of=a:are=c: o!aoUcf wastes or 
hz:L-:oa =atc.-:w :.0 Dc z;r.:oi:::d by :!i. IIIv~or!:o= • !is: of =" (3) 
jI''-s=s no:::.::auli by ~. Natio:w Solid Wu-.u )~C1e::: A.uo::a:io:: 

ID) O:&c (1) ~OD to Dc &ir:l=~d =r :he ~e::=' :-c:n • !is: oC =" (3) 

pc..-so:s nc:::-aad =r :h. Co=:y Se."Ti:H .&.ss=::z:ic::; 
(i) 0::. (1) pc:s:: to :,. &;:?=:::.c: =r :=e 111"&'-== == a !is: o~ =ee (:n 

?t--sc:s ::-._':': ~ :=. :"C:USH !>!:':::':"::-al !..u.".:c: 
(5) ,:",:::H ::n ile.-sc::s ,._;') be c: 0:::::0 =e:::'e.-s c:! ~:i.!J ~ :..;e c::::=.i ... 

S:o:I..- :!::. cie::z."':1t::: of c=c:::ic c:l =:::.~ c,,·.io;:::c::: C:' =.is 
a..:;:!CL ::" co:::::uui=e,. O!;' .. l~ &IIG .nTi==e:t or =.is lieli;:!" ..... d ;.;~ 
c.-e=:lr of :h. 'e::neu .. ,.~a iIla::::i:r amca 0:' =.is c=S!;:!ee: 

19' !"'::. c.-.c-.=' O(:h. Cl'\-:sio:: of filii: wu-.. :&::&iC1e:: 0( !.,,:, ci~1.-:. 
:ne:. 0:' !:.:.s Ces:PH shall H:V. as :h. \&_:'.-:&1 s.=ea.;- a! ~e =z.-: :-~t 
~ ::ave :0 v=e at ~a ... :l :n"t:::p. . 

tl!l) !! =_ p".e.-:.= :o.s ::0: 0001& to &;:?oi::: 0:_ ai~. ~e.-s:::s :===. 
=t::~:.o::':': ====-=e t!..-:s aCr.:~=,".s:=-..s (l!. :~!.. :~!. :.;;. :~!. :!.:: .,:".:! 
~ s::'::se:':=:-_ =t z;;:-:;.-:.a:! e:-;z-=.,== ':"';' r_-=: a ::ev: ~-: :.::~. 
~:::::s ;:) :;:: e~~ :: :=:,s: ;:) :..;=:.: ~;'..::A! ::--:. ;::;:1. 

~ .. :») :-..:~ :t=be:-s a.;::::::~: ~: =~ i=I';"L~'= L~~ 't:"'\·' :::::-yu.- ~t:::.J J.:: 
-=:!! :..~~ r~:::u..-:"J L~ 2.~~:=:.t:: ;:-:-:::1:' !:cr .... ! .. ·t:. ~ := :::r. z.~;:::::: • 

• =::::1 ,~ 3 ~ b-e u ::l:0W'S:. :-':1 rue:: a;:::-.:.':-.:.-a! ~u~:::z,::ve s:.a.u. IL-=-~ 
•• :.. --,._': •• -"'=.is -:.c:: oe tOI :-..;...-S:"\" ~uc:.a::ve ,:.;;; ~ a--::::.e,: 

;;..- ~:t..-: C!-;.:; :21 yu..::;:~. iil~:r.:;. :=::uc-.r_~. ,:." ~ 1:~· · :=~ = 1 :c= ~ =" :31 ::u..-s. : •• ". ~ I .•• c'""t-- .~--:: ~ __ -
:0::1 Ca.!l :,. a;',' ,..:. == a :c= o! ~ :!!) :o-u:s. ::. .-.;::uc:::z-~ c 
c"-_-=c:-..a! ..... ~~ ,:'a!~ :,. ~-=-.&: == &:= c:-~ :Si Tu..-s. ~. 
:::-"-11'1::-'&::'-. c!,..U".& -'-'iC:C: ,-",!1 ~ ~::::a;;:.- a:s...-: :;!:= :.1 
ru..-s.. ~I ~uc:::a::..-. =. =::::::s !-"1~ ~ 1~,. .•• .: == =. !:.~ 7&.::. == 
-=.a ::;::"'I.C:-~~ c! ==:.i.:;a.Z..:'.iu t':.,-' ~ a.;;:=:a: == :== '-'I :~~ 

I:} .t..!l-:a:a:::u :: &~:':":a: ,:S:-_-:.s ,:"." :t ::1':: :,:' ~. =.-'-1: z;;==. &=:.-::::- :; n ...... :=. :.-•• -~s: C::=. :s=,.:e; :.&.":. 
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c;..:; •• ;;:. Cr.-Ccn COr' CO~~O:l - ;":'C· : _··''':'· CO:.!C~:I::C .~~ 
allcred YioiaLOr.- v,-:lC;~' c;--· .. iCl:lc ~,.:. ::;.:; i:l"u:i~=o:::':"':-=7 
-:"D'-..sic::J d::iJ ;IL~ L' :l:r: bc:~ ::&.-:-ied 0"'::' a=t :.':.&: ~ec::". ::lur... .... 
~ =c: bc::, :'u.:l til co=;tiy .. ~:: ;:r-isio::s of :.:is ;ta:-.. ~. =-1 WU, &:l 

C::I: !~ c:=ec".1o:1 til :!l. nSj)C:S::'i. ;tc:-s=. a=t ~ oniU' a=....n 0. =;lll..cl 
r.:.!: wi=:: ~. =. l:::it r,>eCiec! i: :!I. onic. S= G:':ic a:wJ 0. - • .:, Or 
pc..~..al IC..-~ca a:' alWJ 0. PC: ~ "~ C&.il. b....-'-;a:io::s ~ a 
~..&:I=t ..;~ t!:la ee:::o:1 =-y 0. ::a.d. OA ~. ::.i:.i&:i .... II! ~ =~ .. 
G=c. F:ior :0 the isr.:.ccp of -=1 O=--..c: or ~. u~.im1 of -=1 o~ 
Cc::clC::: a:::a:. :.=. =-:lIio:lC:. or !:ia ciui~ ... ::a1 :.qu..: :!I. 
r:-=- of &:l all.,.d Tiola:.=r o! ~ P& . .-t at • ="=;: of ~. r~ ot :::. 
~'risia ot solid war .. ~,.=.=: :,:, ,~o- :a1:M ...:y r-'=c::: a..-::C:l 
o-,:::::::r. ~ be :&icc by:!1' QQ:::=':::' (M:e 15:3. ~ :2S. J l:: 15&0 (ACj. 
SJ. c:. Se:. J ~ !'.CJ.... J ss-;:;:.:.) 

6S-3I~113. R.,i.W' oC C:On-cc:tiOIl ord.r - Hcari."t: -:- Appeal. - la) 
~cl?t i:l coun:ies Aa\-::S;: i'QjIda:io:s ot Dot less ~ two h\::lCn:f w~ 
(:!OO.OOO) :lOr' ::la:'P ~ :wei ==-.:...d sevc:::y·fh·. :.~ (275.000). :::1 ,.:scm &p.!:u: ,,·hO::l C o:C.r is Wa.cl ::la1 sca:., a rT\;.w ot:!1' n.c.ssi~ 
Cor or reaso:l&~I.n.u of su:h oreCT ~1 flli:lr with the co=iuioner a ... ~:teD 
jI'::ua:. s'::!:lf Co:-~ U. ~::Ie! r.asr-s for his 0:';'0-.10::5 a.~ aski,; Co: 
a h.a.~:: :h. ::a::e: i:\-oh .. :i b.:c:c the solid WPr.1 ~,sa1 ==:'-01 :,oa.-i. 
.~~'f 1'.:6 o'-:u s.~ ~':O::l' =.1 a.-.ci 1:0: S'.:!)j.ct :0 rl~rc" :::ti.u :.~e ;:=:SC::1 
0.- pt.'"30:a ::a.::I':! :!1L-c!: W1I ml Sl::h j:l1:::i0:l i,.- • hea.":_-:. :'C:~'-I :.~c so!:: 
,\\·z.s:e .:.~ c::::al ~a.-:i :0 11~ .:.,- :=..:-:r C~OJ ~ &~.c:::1 a:t r.:6 
0::1%' !s sc...,,·.d. 

(~) A::Jy ?CS:I::l --btl =-;cs :a:- :. =-~_-::c:: o!. r;: ·:"-.1 ::. a.:r so!::! 
wu-.. ;:oclui:f !.:-'.!::y or Cr,Iosal :""'I·:r 0.- site a.-.Cis~;:;::':I\·lci ~r ~. 
c=-issiCl:lc.::ar sc.-;e • :cTi=w oC:h. c:-:'S:anl:'·s ::u;:;:,~ aI ~. ill::: 
r.:-~:he c==-·,sia:l&:' & \\.~..c ;:t::=c: SI==., :o:-.!i:hl ~-.:s cr! ~u.:-..s 
f,.-::S o:,;.::::::s:o :::. c:--:!si=~·s ::.u ..... ,~&!. a:::! uiC:.::: a ~-=i 
bca:'P ::. s:lli: 'Il"U''' ::r-....sal _:1 ~~ .~T :!u ........ aI a: s:::: j:I!a.:s 
,:., ;1 :"-1 =-, i c; ::': r-=jl:: ::J :c~1'I\" =less r.::: rC:::: ::: • ~u:'.:. 
:':::-e :1 I:!:: -::-u:: ~u! ::--==! :.:z:: :s :11:' = !%:::- :1:%: ==-=r ::!:1 
c:z!'J L.&:C":=::~ :! :':SI.;;:-:-:&! is !L-:e:" -: = r=:::su c! :e-::!'t\"'. ·~;;:-:~·al ;: 
::~ r.:::::: :: ==:=:1:::.1. ==::::.1 ::- ~.':':4-=::S :;e::'::!: ~: :::. ==. 
-;!r.=a:~': ~=:='s ;!.-s::! r':':=-~.=!;!=l :.:.s1;:-!!1. ~ ...... "~ ::::r~. 
=-~ ::.u ....... z!. 
• {-, ~- ..... I'"CO 0:', ---:,,:-_ ,:.,ll :zn '::J ~I z::- &:-'- c: -~z::.s ~ 
:.~.--=.=:-=- :, --~ .. --•. --a-s"":;': -~. =-: . .-:' .: .. 7:- -:-;:--::~ -- -----._--~ - ----.- - ~ -.... -".. -~-. -_.: --" . ..-
:',-". J =- J::I ~.:..- !... • .:·:-:-I i.sl :a~ r.r:l::.!y J.., s::'-'=~ ::J ::.:.:. :t 
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RULEMAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU OF ENVIP,ONMENT 

'DIVISION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 

HAZARDOUS AIR CONTAMINANTS 

AMENDMENT 

Chapter 1200-3-11 HAZARDOUS.AIR CONTAMINANTS is amended by the deletion of the 
language of rule .02 in its entirety and substituting therefore the following 
language so that, as amended, rule .02 shall read as follows: 

_~1200-3-11-. 02 ASBESTOS 

The provisions of this rule are applicable to those sources specified in 1200-
3-11-.02(2)(a) through 1200-3-11-.02(2)(1), 1200-3-11-.02(5),. and 1200-3-11-
.02(6). 

\ 

1200-3-11-:02(1) Definitions. 

Lol terms thd~ a~e used ~~ this rule and are not defined below are given the 
same meaning as provided in Chap~er 1200-3-2 DEFINITIONS. 

<a) "Active waste disposal site" means any disposal site other than an 
inactive site. 

(b) "Adequately wet" means sufficiently mix or penetrate with liquid to 
prevent the release of particulates. If visible emissions are observed 
coming from asbestos-containing material, then that material has not 
been adequately wetted. However, the abaence of visible emissions is 
not sufficient evidence of being adequately wet. 

(c) "Asbestos" means the asbestiform varieties of serpentinite (chrysotile), 
riebeckite (crocidolite), 'cummingtonite-grunerite, anthophyllite, and 
actinolite-tremolite. 



Page 3 of 52 Pages 

(rn) "Demolition" means the wrecking or taking out of any load-supporting 
structural member of a facility together with any related handling 
operations or the intentional burning of any facility. 

en) -Emergency renovation operation" means a renovation operation that was 
not planned but results from a sudden, unexpected event that, if not 
immediately attended to, presents a safety or public health hazard, is 
necessary to protect equipment from damage, or is necessary to avoid 
imposing an unreasonable financial burden. This term includes 
operations necessitated by nonroutine failures of equipment. 

(0) "Fabricating" means any processing (e.g., cutting, sawing, drilling) of 
a manufactured product that contains commercial asbestos, with the 
exception of processing at temporary sites (field fabricatin9) for the 
construction or restoration of facilities. In the case of friction 

Cp) 

. . 
products, fabricating includes bonding, debonding, grinding, sawing, 
drilling, or other similar operations performed as part of fabricating • . 
-Facility· means any institutional, commercial, public, industrial, or 
residential structure, installation, or building (including any 
structure, installation, or building containing condominiums or 
individual dwelling units operated . as a residential cooperative, but 
excluding residential buildings having four or fewer dwelling units); 
any ship; ' and any active or inactive waste disposal site. For purposes 
of this definition, any building, structure, or installation that 
contains a loft used as a dwelling is not considered a residential 
structure, installation, or building. Any structure, installation or 
building that was previously subject to this (subpart) is not excluded, 
regardless of its current use or function. 

\ 

Cq) "Facrlity com~onent" means any part of a facility including equipment. 

cr) "Friable a~bestos material" means any materia~ containing more than 1 
percent asbestos as datermined using the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1, Polarized Light Microscopy, as 
contained in the 7-1-91 Edition of the CTR, that, when dry, can be 
crumbled, pulverized, or reduced to powder by hand pre.sure. If the 
asbestos content is less than 10 percent as determined'by a method other 
than point counting by polarized light microscopy (PUS), verify the 
asbestos content by point 'counting using PLH. 

(s) -Fugitive source" means any source of emissions not controlled by an air 
pollution control device. 

Ct) -Glove bag" means a sealed compartment with attached inner gloves u.ed 
for the handling of asbestbs-containing materials. Properly installed 
and used, glove bags provide a' small work area enclosure typically us~d 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work ' practices is contained in 
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(dd) "Nonscheduled renovation "" operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which is expected to 
occur within a given period based on past operating experience, but for 
which an exact date cannot be predicted • 

. (ee) "Owner or operator of a demolition or renovation activity" means any 
person who owns, leases, operates, controls, or supervises the facility 
being demolished or renovated or any per80n who own8, lea8es, operates, 
controls, or supervises the demolition or renovation operation, o~ both. 

(ff) "Outside air" means the air outside buildings and structures, including, 
but not limited to, the air under a bridge or in an open air ferry dock. 

(gg) ·Particulate asbestos material" means finely divided particles of 
asbestos or material containing asbestos. 

(hh) 

(ii) 

Q 

(jj) 

(kk) 

(11) 

(mm) 

"Planned renovation operations" means a renovation operation, or a 
number of such operations, in which some RACK will be remove~ or 
stripped within a given period of time and that can be predicted. 
Individual nonscheduled operations are included if a number of such 
operations can be predicted to occur during a given period of time based 
on operating experience. 

"Regulate"d asbestos containing matffrial (RACK)" means (a) Friable 
asbestos material, (b) Catagory I nonfriable ACK that has become 
friable, (c) Catagory I nonfriable ACK that will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) catagory II 
non friable ACK that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act" 
on the material . in the course of the demolition or renovation operations 
regul~te~ by this subpart. 

-Remove" means to take out RACK or f~cility components that contain or 
are covered with RACK from any facility. 

"Renovation" means altering a facility or one or more facility 
components in any way, including the stripping or removal of RACK from a 
facility component. Operations in whiCh load-supporting structural 
members are wrecked or taken out are demolition •• 

-Resilient floor covering" means asbestos-containing floor tile, 
including asphalt and vinyl floor tile, and sheet vinyl floor covering 
containing more than 1 percent asbestos as determined ufling polarized 
light microscopy according to the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1, Polarized Light Kicroscopy, as 
contained in the 7-1-91 Edition of the CYR. 

-Roadways" means surfaces on"which vehicles travel. This term includes 
public and private highways, roads, streets, parking areas, and 
driveways. 
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holes, and abrasions in filter bags and for dust deposits on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit to 
the Technical Secretary, and revise as necessary, a t-rritten 
maintenance plan to include, at a minimum, the followingl 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(iii) Maintain records of the results of visible emissions P:lonitoring 
~nd control device inspections using the forms shown in Figures 1 
and 2 and include the following: 

eI) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

(III) Condition of fabric filters, including presence of any 
tears, holes, and abrasions. 

(IV) Presence of dust deposits on clean side of fabric filters. 

(V)· Brief description of co:'rective actions taken, including 
date and time. 

(VI) Daily hours of operation for each control device. 

(iv) Furnish upon request, and make available during normal business 
hours for inspection by the Technical Secretary, all records 

_ re1quired under this section. 

(v) Retain a copy of all monitoring and inspection records for at 
least 2 years. 

(vi) Submit quarterly a copy of the visible emission monitoring recorda 
to the Technical Secretary if visible emissions occurred during 
the report period. 

Quarterly reports shall be postmarked by the 30th day following the end 
of the calendar quarter. 

1200-3-11-.02(2) (b) Standard for roadways. 

No person may construct or maintain a roadway with asbestoSl tailings or 
asbestos-containing waste material on that roadway, unless, for asbestos 
tailings, 

1 It is a temporary roadway on an area of asbestos ore deposits (a_sbestos 
mine): or 
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(iii) Monitor each potential Gource of asbestos emissiona from any part 
of the manufacturing facility, including air cleaning clevices, 
process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during dayligqt hours 
for visible emiasions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least 15 seconds duration per source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other th~n opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposits on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit ·to 
the Technical Secretary, and revise as nec"essary, a written 
maintenance plan to include, at a minimum, the following: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(v) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using a format similar to that 
shown in Figures 1 and 2 and i~clude the following: 

(vi) 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

, 
_ (III) Condition of fabric filters, including presence of any 

tears, holes, and abrasions. 

(IV) Presence of dust deposits on clean side of fabric filtera. 

(V) Brief description of corrective 'actions taken, including 
date and time. 

(VI) Daily hours o£ operation for each control device. 

Furnish upon request, and make available during normal 
hours for inspection by the Technical Secretary, all 
required under this subparagraph (2)(c). 

business 
records 

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 
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(iii) Monitor each potential source of asbestos emissions from any part 
of the manufacturing facility, including air cleaning ~evices, 

process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during dayligqt hours 
for visible emissions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least IS seconds duration per source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposits on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit "to 
the Technical Secretary, and revise as necessary, a written 
maintenance plan to include, at a minimum, the following: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(v) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using a format similar to that 
shown in Figures 1 and 2 and i~clude the following: 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

\ 
~ (III) Condition of fabric filters, including presence of any 

tears, holes, and abrasions. 

(IV) Presence of dust deposita on clean side of fabric filters. 

(V) Brief description of corrective actions taken, including 
date and time. 

(VI) Daily hours oC operation for each control device. 

(vi) Furnish upon request, and make available during normal business 
hours for inspection by the Technical Secretary, all records 
required under this subparagraph (2)(c). 

(vii) Retain a copy of all monitoring and inspection recorda for at 
least 2 years. 
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parts 2 and 3 of this subparagraph apply if the combined amount of 
RACM stripped, removed, dislodged, cut, drilled, or similarly 
disturbed is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
'least 1S.square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic mete~ (35 cubic feet) off facility 
components where the length or area could not be measured 
previously. 

(III) To determine whether subpart 1(iv) of this subparagraph 
applies to planned renovation operations involving 
individual nonscheduled operations, predict the combined 
additive amount of RACM to be removed or stripped during a 
calendar year of January 1 through December 31. 

(IV) To determine whether subpart 1(iv) of this subparagraph 
applies to emergency renovation operations, estimate the 
combined amount of RACM to be removed or stripped as a 
result of the sudden, un~xpected event that necessitated the 
renovation. 

(v) Owners or operators of demolition and renovation operations are 
exempt from the requirements of paragraph 1200-3-11-.01(3). 

2 Notification requirements. Each owner or operator of a demolition or 
renovatio~ activity to which this subparagraph applies shall: 

\ 

(i) , Provide ~ the Technical secretary with written notice of intention 
to demolish or renovate. Delivery of the notice by u.s. Postal 
Service, commercial delivery service ~ or hand delivery is 
acceptable. 

(ii) Update notice, as necessary, including' when the amount of asbestos 
affected changes by at least 20 percent. 

(iii) Postmark or deliver the notice as follows: 

(I) At least 10 working days before aabestoa at.ripping or 
removal work 'or any other activity begins (a~ch as site 
preparation that would bre~k up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
subparts 1(i) ~nd (iv) (except 1(iv) (III) and 1(iv) (IV» of 
this aubparagraph. If the operation ia as described in 
subpart 1(ii) of this su~paragraph, notifica~ion is required 
10 working days before 'dc~olition begins. 
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III In no event shall an operation covered by this 
subparagraph begin on a date other than the date 
contained in the written notice of the new start date. 

jiv} Include the following in the notice: 

(I) An indication of whether the notice is the original or a 
revised notification. 

(II) Name, address, and telephone number of both the facility 
owner and operator and the asbestos removal contractor owner 
or operator. 

(III) Type of operation: demolition or renovation. 

(IV) Indicate whether or not asbestos is present in the building. 

(V) Location and address (including building number or nam~ and 
floor or room number, if appropriate), street address, city, 
county, and state, of the facility being demol ished or 
renovated. Description of the facility or affected part of 
the facility including the size (square meters [square feet) 
and number of floors), age, and present and prior use of the 
facility. 

(VI) Procedure, including analytical methods, employed to detect 
the presence of RACM and category I and category I I 
nonfriable ACM. 

(VI~) Estimate of the approximate amount of RACM to be removed 
fr,C?m the facility in terms of length of pipe in linear 
meters (linear feet), su:face area in square meters (square 
feet) on other facility components, or volume in cubic 

·meters (cubic feet) if off the facility components. Also, 
estimate the approximate amount of Category I and Category 
II nonfriable ACM in the affected part of the facility that 
will not be removed during renovation or before demolition. 

(VIII) Scheduled starting and completion dates of asbestos removal 
work (or any other activity, such as site preparation that 
would break up, dislodge, or similarly disturb asbestos 
material) in a demolition or renovation; planned renovation 
operations involving individual nonscheduled operations 
shall only include the beginning and ending dates of the 
report period as described in item 1 (iv) (III) of this 
8ubparagraph. ~lS9 report the day(s) of the week and work 
hours the project will take place. 

(IX) Scheduled starting and completion dates of demolition or 
renovation. 
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(i) Remove all RACM from a facility being demolished or renovated 
before any activity begins that would break up, dislodge, or 
similarly disturb the material or preclude access to the material 
for subsequent removal. RACM need not be removed before 
demolition if: 

(I) It is Category I nonfr iable ACH that i8 not in poor 
condition and i. not friable. 

(II) It is on a facility component that is encased in concrete or 
other similarly hard material and is adequately wet whenever 
exposed during demolition; or 

(III) It was not accessible for testing and was, therefore, not 
discovered until after demolition began and, as a result of 
the demolition, the material cannot be safely removed. 'If 
not removed for safety reasons, the exposed RACM and any 
asbestos-contaminated debris must be treated as asbestos
containing waste material and must be adequately wet at all 
times until disposed of. 

(IV) They are Category II n~nfriable ACM and the probability is 
low that the materials will become crumbled, pulverized, or 
reduced to powder during demolition. 

(ii) When a facility component that contains, is covered with, or is 
coated with RACM is being taken out of the facility as a unit or 
in sections: 

(I) Adequately wet all RACM exposed during cutting or disjoining 
qperations; and 

(II) Carefully lower each unit or section to the floor and to 
ground level, not dropping, throwing, sliding, or otherwise 
damaging or disturbing the RACM. 

(iii) When RACM is ,stripped from 
in place in the facility, 
stripping operation. 

a facility component while it remains 
adequately wet the , RACM during the 

(I) In renovation operations, wetting ia not required if: 

I The owner or operator has obtained prior written 
approval from the Technical Secretary after his 
cons;ultation with the EPA Regional Administrator, 
based on, a written application that wetting to comply 
with this subparagraph would un,avoidably dam~ge 

equipment 'or present a safety hazard; and ' 

II The owner or operator uses one of the following 
emission control methods: 
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(I) The component 1s removed, transported, stored, disposed of, 
or reused without disturbing or damaging the RACM. 

(II) The component is encased in a leak-tight wrapping. 

(III) The leak-tight wrapping is labeled according to 1200-3-11-
.02(2)(k)4(i) (I), (II), and (III) during all loading and 
unloading operations and during storage. 

(vi) For all RACM, including material that has been removed or 
stripped: 

(I) Adequately wet the material and encure that it remains wet 
until collected and contained or treated in preparation for 
disposal in accordance with 1200-3-11-.02(2)(j); and 

(II) Carefully lower the material to the gr<?und and floor, not 
dropping, throwing, sliding, or otherwise damaging or 
disturbing the material. . 

(III) Transport the material to the ground via leak-tight chutes 
or containers if it has been removed or stripped more than 
50 feet above ground le~el and was not removed as units or 
in sections. 

(IV) RACM contained in leak-tight wrapping that has been removed 
in accordance with subpart 3(iv) and 3(iii)(I) II C of this 
subparagraph need not be wetted. 

(vii) when the temperature at the point of wetting is below 0 °c 
(32 OFt: 

(I) The owner or operato~ need not comply with item 3(ii)(1) and 
the wetting prOvisions of subpart 3 (iii) of this 
subparagraph. 

(II) The owner or operator shall remove facility components 
containing, coated, or covered with RAC~ as units or in 
sections to the maximum extent possible. 

(III) During periods when wetting operations are suspended due to 
freezing temperatures, the owner or operator must record the 
temperature in the area contai~ing the facility components 
at the beginning, middl~, and end of each workday and keep 
daily temperature records available for inspection by the 
Technical Sect;etary during normal busine~8 hour. at the 
demolition or renovatio~ .ite. The owner ~r operator shall 
retain the temperature records for at least 2 years. 

(viii) No RACM shall be stripped, removed, or otherwise handled or 
disturbed at a facility regulated by this subparagraph unless at 
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(ii) Discharge no visible emissions to the outside air from spray-on 
application of the asbestos-containing material or use the methods 
specified by 1200-3.;..11-.02 (3) to clean emissions containing 
particulate asbestos material before they escape to, or are vented 
to, the outside air. 

3 The requirements of subparts 1 and 2 of this subparagraph do not apply 
to the spray-on application of materials where the asbestos fibers in 
the materials are encapsulated with a bituminous or resinous binder 
during spraying and the materials are not friable after drying. 

4 OWners or operators of sources subj~ct to this subparagraph are exempt 
from the requirements of paragraph 1200-3-11-.01(2)(a) and (d). 

1200-3-11-.02(2) (f) (Reserved) 

l200-3-11-.02(2)(g) (Reserved) 

1200-3-11-.02(2) (h) Standard for fabricating. 

1 Applicability. This subparagraph applies to the following fabricating 
operations using commercial asbestos: 

(i) The fabrication of cement building products. 

(ii) The fabrication of friction products, except those operations that 
primarily install asbestos friction materials on motor vehicles. 

(iii) T~e fabrication of cement or 
- ovens; ," electr ical panels; 

partitions, and ceilings for 
devices for the molten metal 

silicate board for ventilation hoods: 
laboratory furniture, bulkheads, 

marine construction; and flow control 
industry. 

2 Standard. Each owner or operator of any of the fabricating operations 
to which this subparagraph applies ahall either: 

(i) Discharge no visible emissions to the outside air from any of the 
operations o~ from any building or structure in which they are 
conducted or from any other fugitive sources; or 

(ii) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape to, or 
are vented to, the outside air. 

(iii) Monitor each potential source of asbestos emissions from any part 
of the fabricating facility, including air cleaning devices, 
process equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
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1200-3-11-.02(2) (i) Standard for insulating materials. 

No owner or operator of a facility may install or reinstall on a facility 
component any insulating materials that contain commercial asbestos if the 
materials are either molded and friable or wet-applied and friabl. aft.r 
drying. The provisions of this subparagraph do not apply to spray-applied 
insulating materials regulated under 1200-3-11-.02(2) (e). 

1200-3-11-.02(2)(j) Standard for waste disposal for manufacturing, 
fabricating, demolition, renovation, and spraying 
operations. 

Each owner or operator of any source covered under the provisions of 1200-3-
1l-.02(2)(c), 1200-3-11-.02(2) (d), 1200-3-11-.02(2) (e), and 1200-3-11-
.02(2)(h) shall comply .with the following provisions: 

1 Discharge no visible emissions to thp. outside air during the collection, 
processing (including incineration), packaging, or transporting of any 
asbestos-containing waste material generated by the source, or use one 
of the emission control and waste treatment methods specif ied in 
subparts l(i) through (iv) of this subparagraph. 

(i) Adequately wet asbestos-containing waste material as follows: 

. . 

(I) Mix control device asbestos waste to form a slurry; 
adequately wet other asbestos-containing waste materia11 
and 

(II) Discharge no visible emissions to the outside air from 
collection, mixing, wetting, and handling operations, or use 
the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape 
to, or are vented to, the outside air; and 

(III) After wetting, seal all asbestos-containing waste material 
in leak-tight containers while wetT or, for materials that 
will · not fit into containers without · additional breaking, 
put materials into leak-tight wrapping; and 

(IV) Label the containers or wrapped materials specified in 
item l(i) (III) of this subparagraph using warning labels 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety and Health 
Administration (OSHA) under 29 CFR 1910.100i(j)(2) or 
1926.5B(k)(2)(iii), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed· in letters of 
sufficient si%~ and contrast so as to be readily. visible and 
legible. 

, 
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J Mark vehicles used to transport asbestos-containing waste material 
during the loading and unloading of waste so that the signs are visible. 
The markings must conform to the requirements of 120q-J-ll
.02(2)(k)4(i)(I), (II), and, (III). 

4 For all asbestos-containing waste material transported off the facility 
site: 

(i) Maintain waste shipment records, using the form shown in Figure 4, 
and include the following information: 

(I) The name, address, and telephone number of the waste 
generator. 

(II) The name and address of the local or State agency 
responsible for administering the asbestos NESHAP program •. 

(III) The approximate quantity in cubic meters (cubic yards). 

(IV) The name and telephone number of the disposal site operator. 

(V) The name and physical site location of the disposal site and 
the disposal facility permit number. 

) 
(VI) The date transported. 

) 

(VII) The nam'e, addres s, and telephone numb e r 0 f the 
transporter(s). 

!VIII) A _certification that the contents of this consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, marked, and labeled, and are in all 
respects in proper condition for transport by highway 
according to applicable international and government 
regulations. 

(ii) Provide a copy of : the wast"! shipment record, described in 
subpart 4(i) of this subparagraph, to the disposal s~te owners or 
operators at the same time as the asbestos-containing waste 
material ie delivered to the disposal site. 

(iii) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated treatment or 
disposal site, is not received by the waste generator within 35 
~ays of the date the, waste was accepted by the ini t i a 1 
transporter, contact the transporter and/or the o~ner or operator 
of the designated treatment or disposal si t Oe meeting the 
requirements of this rule to determine the status of the waste 
shipment. 
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(II) Discharge no visible emissions to the outside air from the 
wetting operation or use the methods specified by 1200-3-11-
.02(3) to clean emissions containing particulate asbestos 
material before they escape to, or are vented to, the 
outside air. 

(III) Wetting may be suspended when the ambient temperature at the 
waste disposal site is less than -9.5 0c (15 OF), as 
determined by an appropriate measurement method with an 
accuracy of ~ 1 0c (~ 2 OF). During periods when wetting 
operations are suspended, the temperature must be recorded 
at least at hourly intervals, and records must be retained 
for at least 2 years in a form suitable for inspection. 

(ii) Use an alternative emission control and waste treatment method 
that has received prior written approval by the Administrator of 
the EPA and the Technical Secretary. To obtain approval for an 
alternative method, a written application must be 8ubmitted to the 
Technical Secretary demonstrating that the following criteria are 
met: 

(I) The alternative method will control asbestos emissions 
equivalent to currently =equired methods. 

(II) The suitability of the alternative method for the intended 
application. 

(III) The alternative method will not violate other regulations •. 

(IV) 
\ 

The alternative method -,.,ill not result in increased water 
pollution, land pollution, or occupational hazards. 

4 When wast~ is transported by vehicle to a disposal site: . 

(i) Ma~k vehicles used to transport asbestos-containing waste material 
during the loading and unloading of the waste 80 that the 8igns 
are visible. The markings must: 

(I) Be displayed in such a manner and location that a person can 
easily read the legend. 

(II) Conform to the requirements for 51 cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.14S(d)(4), 
as conta.ined in the 7-1-91 Edition of the CFR, and this 
subparagraph; and 

(III) Display the following l~gend in the lower ·panel with letter 
sizes and styles of a visibility· at least equal to those 
specified in this subparagraph. 
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(li) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated disposal site, 
is not received by the waste generator within 35 days of the date 
the waste was accepted by the initial transporter, contact the 
transporter and/or the owner or operator of the designated 
disposal site to determine the status of the waste shipment. 

(iii) Report in writing to the Technical secretary if a copy of the 
waste shipment record, signed by the owner or operator of the 
designated waste disposal site is not received by the waste 
generator within 45 days of the date the waste was accepted by the 
initial transporter. Include in the report the following 
information: 

(I) A copy of the waste Bhiprnent record for which a confirmation 
of delivery was not received, and 

(II) A cover letter signed by the waste generator explaining the 
efforts taken to locate the asbestos waste shipment and the 
results of those efforts. 

(iv) Retain a copy of all waste s~ipment records, including a copy of 
the waste shipment record signed by the owner or operator of the 
deaignated waste disposal site, for at least 2 years. 

6 Furnish upon request, and make available for inspection by the Technical 
Secretary, all records required under this subparagraph. 

1200-3-11-.02(2)(1) Standard for 
asbestos mill s 
operations. 

inactive waste disposal 
and manufacturing and 

sites for 
fabricating 

Each owner or operator of any inactive waste disposal aite that was operated 
by sources covered under 1200-3-11-.02(2)(a), 1200-3-11-.02(2) (c), or 1200-3-
11-.02(2) (h) and received deposits of a"bestos-containing waste material 
generated by the sources, Shall: 

1 Comply with one of the following: 

(i) Either discharge no·viaable emissions to the outside air from an 
inactive waste disposal site subject to this subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
cent imeters (6 inches) of compacted nonasbestos-containing 
material, and grow and maintain a cover of vegetation on the area 
adequate to prevent. exposure of the asbestos-containing waste 
material. In desert areas where vegetation would be ?ifficult ~o 
maintain, at least 8 ·additional centimeters (3 inches) of well
graded, nonasbestos cruBhed reck may be placed on top of the final 
cover instead of vegetation and maintained to prevent emissions; 
or 
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Spacing between any two lines must be at least equal to the 
height of the upper of the two lines. 

(ii) Fence the perimeter of the site in a manner adequate to deter 
access by the general public. 

(iii) When requesting a determination on whether a natural barrier 
adequately deters public access, supply information enabling the 
Technical Secretary to determine whether a fence or a natural 
barrier adequately deters access by the general public. 

3 The owner or operator may use an alternative control method that has 
received prior approval of the Administrator of the EPA and the 
Technical Secretary rather than comply with the requirements of parts 1 
or 2 of this subparagraph. 

4 Notify the Technical Secretary in writing at least 4S dayB prio~ to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site under this 
subparagraph, and follow the procedures specified in the notification. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before the excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notif ication. Include the following 
information in the notice: 

(i) Scheduled starting and completion dates. 

(ii) _Reason ~Qr disturbing the waste. 

(iii) Procedures to be used to control emission~ during the excavation, 
storage, transport, and ultimate disposal of the excavated 
aSbestos-containing waste material. If deemed necessary, the 
Technical Secretary may require changes in the emission control 
procedures to be used. 

o( iv) Location of any temporary storage site and the fi~al disposal 
site. 

S Within 60 days of a site becoming inactive and after the effective date 
of this subpart, record, in accordance with State law, a notation on the 
deed to the facility property and on any other instrument that would 
normally be examined during a title search; this notation will in 
perpetuity notify any potential purchaser of the property that: 

• 0 

(i) The land has been used for th~ disposal of .asbestos-containing 
waste material; 
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1. After January 10, 1989, if the use of fabric creates a fire or 
explosion hazard, or the Technical Secretary determines that a 
fabric filter is not feasible, the Technical Secretary may 
authorize as a substitute the use of wet collectors designed to 
operate with a unit contacting energy of at least 9.95 kilopaacala 
(40 inches water gage pressure). 

2. Use a HEPA filter that ia certified to be at least 99.97 percent 
efficient for 0.3 micron particlea. 

3. The Technical Secretary may authorize the use of filtering 
e.quipment other than described in parts (a)l and (b) 1 and 2 of 
this paragraph if the owner or operator demonstrates to the 
satisfaction of the Administrator of the EPA and the Technical 
Secretary that it is equivalent to the described equipment in 
filtering particulate asbestos material. 

1200-3-11~.02(4) Reporting. 

(a) Any new source to which this paragraph applies (with the exception of 
sources subject to 1200-3-11-.02(2)(b), 1200-3-11-.02(2) (e), and 1200-3-
11-.02(2)(i», which has an initial startup date preceding the effective 
date of this revision, shall provide the following information to the 
Technical. Secretary postmarked or delivered wi thin 90 days of the 
effective date. In the case of a new source that does not have an 
initial startup date preceding the effective date, the information shall 
be provided, postmarked or delivered, within 90 days of the initial 
startup date. Any owner or operator of an existing source shall provide 
the following information to the Technical Secretary within 90 days of 
the effective date of this subpart unless the owner or operator of the 
existi;ng\ source has previously provided this information to the 
Technical secretary. Any changes in the information provided by any 
existing source shall be provided to the Technical Secretary, postmarked 
or delivered, within 30 days after the change. 

1. A description of the emission control equipment used for each 
process; and 

2. If a fabric filter device is used to control emissiona., 

(i) The airflow permeability in m3/min/m2 (ft3/min/ft2 ) if the 
fabric filter device uses a woven fabric, and, if the fabric 
is synthetic, whether the fill yarn is spun or not spun1 and 

(ii) If the fabric filter dttvice uses a felted fabric, the 
density in g/m2 .(oz/yd2 ), the minimum thickne. s in 
millimeters (inches), and the airflow permeability in 
m3/min/m2 (ft~/min/ft2). 

3. If a HEPA filter is used to control emissions, the certified 
efficiency. 
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1. Warning signs must be displayed at all entrances and at intervals 
of 100 m (328 feet) or less along the property line of the site or 
along the perimeter of the sections of the site where asbesto.
containing waste material is d&posited. The warning signs must: 

(i) Be posted in such a manner and location that a person can 
easily read the legend; and 

(ii) Conform to the requirements for SI cm x 36 cm (20 ft x 14") 
upright format signs spEocified 1n 29 CFR 1910 .14S(d> (a. 
published in (7-1-91 Edition» and this subparagraph; and 

( .iii) Display the following legend in the lower panel with letter 
sizes and styles of a "isability at least equal to those 
specified in this subparagraph. 

Legend Notation 

Asbestos Waste Disposal 
station 

2.5 cm (1 inch) Sans Serif, 
Gothic or Block 

Do Not Create Dust 1.9 cm (3/4 inch) Sans Serif, 
Gothic or Block 

Breathing Asbestos is 
Hazardous to Your Health 

14 point Gothic 

Sp~cing between any two lines must be at least equal to the 
height of the upper of the two lines. 

2. The perimeter of the disposal site must be fenced in a manner 
adequate to deter access by tha general public. 

3. Upon request and supply of appropriate information, the Technical 
secretary will determine whether a fence or i:tatural barrier 
adequately deters access by th~ general public. 

Rather than meet the no visible emission requirement of subparagraph 
of this paragraph, at the end of each operating day, or at ,least 
every 24-hour period while the site is in continuous operation, 
asbestos-containing wast~ material that has been deposited at the 
during the operating day or previous 24-hour period ehall: 

(a> 
once 
the 

site 

1. Be covered with at least 15 centimeters (6 inches) o 'f compacted 
nonasbestos-containing material, or 
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Technical Secretary.· Describe the discrepancy and attempts to 
reconcile it, and submit a copy of the waste shipment record along 
with the report. 

4. Retain a copy of all records and reports .required by this 
subparagraph for at least 2 years. 

(f) Haintain, until closure, records of the location, depth and area, and 
quantity in cubic meters (cubic yards) of asbestos-containing. waste 
material within the disposal Bite on a map or diagram of the disposal 
area. 

(g) Upon closure, comply with all the provisions of 1200-3-11-.02(2)(1). 

(h) Submit to the Technical Secretary, upon closure of the facility, a copy 
of records of asbestos waste disposal locations and quantities. 

(1) Furnish upon request, and make available during normal business hours 
for inspection by the Technical Secretary, all records required under 
this paragraph. 

(j) Notify the Technical secretary in '",riting at least 4S days prior to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site and is covered. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following. 
informattdn in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

3. Procedures to be used to control emissions during the excavation, 
storage, transport, and ultlmate disposal of the excavated 
asbestos-containing waste material. If deemed · necessary, the 
Technical Secretary may require changes in the emission control 
procedure to be used. 

4. Location of any temporary storage site and the final disposal 
site. 

1200-3-11-.02 (6) Standard for operations that convert asbestoB-containing 
waste material into nonasbestos (asbestos-fr~e) material. 

Each owner or operator of an operation that converts }tACH ' and aabestos
containing waste material into nonasbestos (asbestos-free) material shall: 
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materials. 
which the 
materials. 

Specify the limits for each operating parameter within 
process will produce nonaabeatoa (asbestos-free' ) 

5. The length of the test. 

(C) During the initial 90 days of operation, 

1. Continuously monitor and log the operating parameters identified 
during start-up performance testa that are intended to ensure the 
production of nonasbestos (aabestos-free) output material. 

2. Monitor input materials to ensure that they are consistent with 
the test feed materials described during start-up performance 
tests in subparagraph {b)l of this paragra~h. 

3. Collect and analyze samples, ~ taken as 10-day composite samples 
(one 200-gram (7-ounce) sample collected every 8 hours of 
operation) of all output material for the presence of asbestos. 
Composite samples may be for fewer than 10 days. Transmission 
electron microscopy (TEM) shall be used to analyze the output 
material for the presence of asbestos. During the initial 90-day 
period, all output materials must be stored on-site until analysis 
shows the material to be asbestos-free or disposed of as asbestos
containing waste material according to 1200-3-11-.02(2) (j). 

(d) After the initial 90 days of operation, 

1. Cont inuously monitor and record the operating parameter s 
identified during start-up performance testing and any subsequent 
performance testing. Any output produced during a period of 

'deviation from the range of operating conditions established to 
ensure the production of nonasbestos (asbestos-free) output 
materials shall be: 

(i) Disposed of as asbestos-containing waste material according 
to l200-3-l1-.02(2)(j), or 

(ii) Recycled as waate feed during proces. operation within the 
established range of operating conditions, or 

(iii) Stored temporarily on-site in a leak-tight container until 
analyzed for asbestos content. Any product material that is 
not aabestoa-free shall be either disposed of as aabeatos
containing waste materiftl or recycled aa waste feed to the 
process. 

2. Collect and analyze monthly composite samples (one 200-gram (7-

ounce) sample collected every 8 hours of operation) of the output 
materiaL Transmission electron microscopy shall be used to 
analyze the output material for the presence of asbestos. 
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(iv) The information on waste disposal activities as required in 
l200-3-l1-.02(5)(f). 

(h) Nonasbestos (asbestos-free) output mnterial is not .ubject to anr of the 
provisions of this rule. Output mater ials in which asbe.tos is 
detected, or output materials produced when the operating parameters 
deviated from those established during the start-up performance testing, 
unless shown by TEM analysis to be asbestos-free, shall be considered to 
be asbestos-containing waste and shall be handled and disposed of 
according to 1200-3-11-.02(2)(j) and 1200-3-11-.02(5) or reproce8sed 
while all of the established operating parameters are being met. 

statutory Authority: T.e.A. 68-25-105 and 4-5-202. 

RB/F1301234 
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AIR CLEANING DEVICE INSPECTION CHECKLIST 

l. Air cleaning device designation or number: 

2. Dates of inspection: 

3. Times of ins~ection: 

4. Is air cleaning device 
operating properly? 
(Yes / No) 

s. Tears, holes or 
abrasions in fabric 
filter? 
(Yes / Nol . 

6. Dust on clean side 
of fabric filter? 
(Yes / No) 

7. Other signs of mal-
functions or potential 

Q malfunctions? 
(Yes / No) 

8. Describe other malfunctions or signs of potential malfunctions. 

. 
\ 

, 

9. Describe corrective action(s) take~. 

1O. Date and time 
corrective 
action taken 

11. In8pected by: 

(Print/Type Name) (Title) (Signature) (Date) 

. 

(print/Type Name) (Title) (Signature) (Date) 

"-

(1/F1271234 

. 
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REVISlOO 1, 92 

XI. Oescripticn of t-a"k Practices ard Ergineeri1lg a:rn:rols to be used to Prevent Elnissioos of Asbestos 
at the Oenolitic:n arrl Jerovatic:n Site: 

XII. Waste Transp:?rter t 1 
Nate: 

City: state: Zip: 

Waste Transp;?rter '2 
Nane: 
1ddress: 
City: state: Zip: 
CbntaCt Person: Telepx:ne: 

XIII. Waste Disp?sal Site 
Nate: 
Lo::atioo: 
City: state: Zip: 
Telephone: 

XIV. If Oenolition Ordered by a Goverment !qercY, Please Identify Belo.l: 
Nate: Title: 
Auttxlrity: 
Date of Order (!+VDD/rY): Date Ordered to Begin (Ki/OO/rY): a For i).ergecy ~ions 

_. ~~Da~t~e~arrl~~~~o~f~~~~~--(~~~~~)-:------------------------------------------------

Description of the Sudden, Unexpected Event: 

Explanation of Hew the Event caused Unsafe Qn:I.itic:ns or W:W.d cau.ee Equiptent DaMge or 
an ~l~ Finan::ial a.u:den: 

rIl. Descriptioo of Prci:::edures to be Follo..e::l in the Event Asbestos is Fb.lnd or PreviaJaly N::nfriable 
1.sbestos Material Becares Cturbled, Pulveriz.ed, or PBWced to Po.der. 

XVII. I ~ify That an Individual'l'ri!1ned in the Prov1.3ioos of 'Ihia ~at.ioo (40 em Part 61, 
SUbpart H) Will be On-Site nn-ing the Dcrrcliticn or Jen:1vaticn Available for Inspectial tm'1ng 
Nxmal. 9.lsiness lbJrs. (Jm;PmI> 1\F"ID toJEMBER. 20, 1991) 

Signature of o..mer/Operator (Date) 

XVIII. I ~ify That the J\bcve Infomaticn ill Oxrect. 

Signature of o..mer/~ (Date) 

., "t O:npleted ~ by u.s. Postal Service/a::rmercW Delivery Service or Hand Deliver to: 
Tennessee Air Polluticn Cbntrol, 9th Floor, L " C J\nne:)c, 401 C1Urt::h Street, Nashville, Tennessee 37243-1531. · 

Fl071235 
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Transporter section (Items 10 " ~1) 

10. " 11. 
Ent.er name, address, and telephone number of each transporter used, if 
applicable. Print or type the full name and title of person accepting 
responsibility and acknowledging receipt of materials as listed on this 
waste shipment record for tran.port. Enter date of receipt and 
liIignature. 

NOTE: The transporter must retain a copy of this form. 

Disposal Site Section (Items 12 " 13) 

12. The authorized representative of the WDS must note in this space any 
discrepancy between waste described on tni. manifest and waste actually 
received as well as any improperly enclosed or contained waste. Any 
rejected materials should be listed and destination of those materials 
provided. A slte that converts asbestoB-cont~ining waste material to 
nonasbestos material is considered a WDS. 

13. The signature (by hand) of the authorized WDS agent indicat~s acceptance 
and agreement with statements on this manifest except as noted in Item 12. 
The date is the date of signature and. receipt of shipment. 

NOTE: 

RS/FI041235 

The WDS must retain a com~leted copy of this form. The WDS 
must also send a completed copy to the operator listed in item 
2. 
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192'6..sa Albalo..~ .. 
tnopteytlll • • and KUnoUt •• 

. Sec. 1926.58 added by 51 FR 22756. 
June 20. 19861 

(a) Scope and application. l'bi. 
.eclion Applies to all conslruction work 
at definr.d in 2IJ CFR 1!n0.12Ibl. 
Incillding bUI notlimlti!d to Ihe 
(ollowlng: 

(1) Oemulition or ~ilh· .:Ig~ o( ~lrJC'Ure5 
where i1sbf!~tos. trc:no!.tt:. anthophyllile. 
or actinolite is pre$l!nt: 

(2) RlI:nlovlIl or encapswa!iun o( 
maleri.11I conhlinin" a"t:~s:':II. tr.:moIUe. 
anll:'Jphyllile. or ilclln:llilc; 

131 CI.'n.lru"i:..Jn. llitctJtiun. re~'!tir. 
m"inltlnolnCf'. or ten.wallon o( 
structure .. lub.trett!1, ur portio". 
thereof. lhilt cuntilin a.be.loli. tl'crnulile. 
anthopltyllite. or IIclin(llit.:!: 

(4) In.tallaliun oC &:rOfiucl' cont.,!nln, 
asbesto .. lremolile. anthophyllile. or 
aclinolile: 

(5) A.baatoa. trelrlolile. anthophylllie. 
and actinolite apill/emUJICacy cleanup: 
IlIld 

(6) Tn",.port~lIon. dispoul. slMase. 
or cont:»iDment oC astlestos. trcmolite. 
anthophyllite. or actinuhte or pNducta 
containiQR IIStHI.tlJ •• tremolite. 
anthophyllite. or Ilelinolite on the aite or 
location at which conatrucUon activiti" 
ara perfurmed. 

(bl IhfinitioTIIL "Action leV1lI" muna 
an airbome concentrallon ora.belto .. 
tremolile. anthophyllite. actinolite, or a 
combination oC theae mineral. of 0.1 
fiber per cubic cenlimeter (Clcc) oC air 
calcuJllted a. an eighl (S)-hour time
weishted averese. 

"Albe.to.w includes chrylOtile. 
IImoalte. croddullte. lramolita a.be.toe. 
• nthophyllU. nbe.to .. actinolite 
• Ibulo .. and any oC the.e minerai, thlt 
has been chemically treated lind/or 
altered. 

"Alliltant ~cretary" means the 
AlaI.laDt Seaelary oC Labor Cor 
OccupaUolWl Safety and He .. lth. U.s. 

D.:jJ.rlmellt o( l..1bur. or de.illn" 
"Aulhorized Jlerson" meltnll ilny 

p.·r3ullliuthorized by the p.mllluyer and 
required by work dut ies to be pretenl an 
regulated areal. 

"Clean room" ml!anl lin 
uncontaminaled room havin!; ('Icilitiel 
(or Ihe ItOl'llg' o( empl.,ycr.s· sl"-et " 
cJothinS lind uncontamin .. I(!oi malert.11 
and equipmenl. 

"Competenl petl(ln" mt:ana on. wh'l 
il c.1plltlle oC iden IiCyinS exi.Ung 
ubeato .. tremolite. aothuphylllte. ur 
acUnolile hllzard. in the workplau and 
who haa the authorilY to wke prompl 
corrective mea.urea to eliminatf' thp.m. 
al Ipecified in 29 CFR 1!r.!B.32ff). The 
dutie. oC Ihe competenl tHI""n incll/da 
atlclllt lhe CIlUowins: cstabhlhing the 
DqilUvc-prea.urfJ enelolur •• ensuring Ita 
Integrity. lind controlling entry to and 
tltit £rom the enelo.we; lupervilins any 
employee CXPOluns monitoring l1!qu.lrud 
by Ihe lllUltUnl: e, .. willl thAt .U 
employen working within aucb an 
endo.ure wear the appropriale penonal 
prolectJV. equipment. are trained in the 
use o( appropriate methodl oC expOlure 
conlrol. and UN the hYsiene laciliU .. 
and decontamination procedures 
.pacified ill the .Iand.rd; and eMurin" 
that engineering conlro" m \l.M Ill'Ir in 
proper oper .. ling condition and are 
lunclionins properly. 

"Decontamination araa" meana all 
encluaed area edjacent and CODnr.cted 
to Ihe ~a:cd area aDd couiltinS of 
an equipment room, Ihower &rell. aod 
clean room, which i. uaed Cor Ihe 
deconlIAminalion oC workers. D~leri.la. 
and equipment conta.mJ.o.ated·with 
IIbelto .. trwmollte. anthophylUt .. or 
aclinolll •• 

"DemoUllon" meena the wrecking or 
laklnS out oC any 10ad-supportiRi 
Ilruclural memiler aud any relaled 
ruins. remo\'ir,a. or Itripping oC 
IIbellol. trumolile. anthophylUta. or 
actinolile product .. 

REFERENCE FILE 

"Oirector" mean. Ihtl Dlrr.clor. 
N .. tinn,,1 In!ititu'A (nr Or.cupali~nal 
S.t!Ply Olnt.lllr.ullh. U S. O";»Rrtr:enl o( 
t I.!alth .ar:d Human Servicel. or 
rJe.iilnce. 

"Employee expusure" meanl thill 
exposure to iUrbl)rne .SbClilol. wen"l;tll. 
anlhophylhte. aclinolite. or a 
comhination oC theae minerall, tI.OII 
wlJulJ ur.cllr if the p.mployetl went nul 
"Iinll ri!:lpiratory protective equipment. 

"~llIpmilnt mom (c:hilnge room)" 
meAlll a cont.uni.naled room I~ted 
within Ihe decontamination lrea that II 
lupplitld with Impermeable blip or 
conlilinel"J (or the disposal oC 
contllmltllted protecUn clolhing and 
equlpmllnL . 

"Fibtlr" melln. a pvtic:ulate Cona of 
IIltbealoa, tl'emuUte. anthophyUite. or 
aClinollte. 5 miaomelera or longer. with 
• length-to-dlameler NUO oC atlelst 3 10 
I. 

"lligh ... mcJency perticulate alt 
(HEPA) nller''' meana I filter capable of 
trapplns and rataioios atlea.t 8'J.r. 
percent oC all cnonodi.pened particle. 01 
0.3 mic:romltara III dWllllter or 1I"'18r. 

"RlI1CUlated area" meana an area 
n'llbli.hed by th. employer to 
demarcale lrau where airborn. 
c:anccntratiODl oC albe.to .. tremollie. 
anthophyllite. actmolite. or a 
combination of tMN miDeral. exceed or' 
CIIn reuooably be expected to exceed 
the permiaaibl. txp0tut8 UmiL The 
revWaled area may take th. Conn oC (1) a 
temporary enc101u.re. aa required by 
paravcph (ell6) 01 \hia MClioa. or (Z) an 
ll'Ie dl!marcaled in any ma.oaar Lhat 
&n!oLm1Aa lb. Ilumber of amplo, ... 
lApoted to Ubesloa. tNmollt •• 
IIQthophyWte. or ac:t1noIU .. 

"Removal" meaa.a thI taking out or 
atripplns oC albe.to .. tremolito. 
anthophyUIte. or aCMoUte or malerial. 
containins .Ibe.toe., terlrlnllt .. 
anlhophyllite. or actinolite. 

(Sec. 1 taUl(bt) 

• 
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CONSTRUCTION STANDARDS 

"Renovalion" meana Ihe modifying of 
Itny uisting 'Iruclure. or portion 
thereof. where expo.ute 10 lirborn .. 
ube»lo,. tremolite. anlhophyllite. 
aClinolite may re.ult. 

"Repair" mean. overhaulina. 
rebuilding. reconstructing. or 
rccondiliorung of liruciure. or 
.ub.trale. where l.be.tO •• tremolite. 
IInthoph)·lIite.or actinolite il pre.cnL 

·"Tremolite. anthophyllite Ind 
Ilctinolite" mean. the non .... be.to. lorm 
oC these mineral •• and any oC the .. 
mineral. that have been chemically 
treoted and/or altered. 

(c) PermiulblB ~xfJO$ure limit (PEL). 
The employer .hall en.ute that DO 
employee i. exposed to In airborne 
cuncentrallon oC a.bello" tremolite. 
anthophyllite. actinolite. or a 
combination oC these mineral.1a exce •• 
oC o.z fiber per cubic; centimeter of ait u 
.n ~iRht (8) hour tim .. weighted averase 
(TWA). a. determined by the method 
prelCribed in Appendix A 01 tbi. 
Melior .. or by an equivalent method. 

(d) CommuniCGtion amonl ttmp/oy"n. 
On mwti-employer worbite .. an 
clT.ployer performing a.besto .. tmnollte. 
anthophyllite. or actinolite work 
n:qWrins the e.tabliahmeat oC a 
regulltted area &hall inform other 
employe ... 00 the .ite oC the nature oC 
the employer'. work with a.be.tos. 
tremolit .. anthopbyiUte. or aclinoUte 
and of tbe exi.tence oC and requiremeDli 
pt=rtainina to resulated area .. 

(,,) Reauloted cwo~l) CeneruJ. The 
employenhaU e.tabli.b a regulated 
area In work area. wbere airborne 
concenlrationa oC .. be.to .. tremoUte. 
anthophylUte. actinolite. or a 
combinatioo of these tninerala ex.ceed or 
can realOnably be expected to exceed 
the permillible expo.ute limit 
prelCribed 10 parqrapb (c) of thla 
aectiOR. 

(%) Demal'CQuon. The regulated llrall 
shall be demarcated io any lNUUlet that 
IIlininlizn the Dumber oC persona witbio 
the area aDd protecll persona outa.ide 
the .rea from axpo.ure to airborne 
c:.ooc:antratiODl oC a.be.toa. tremolile. 
anthophyllite. acWwI'te. or a 
combinatioD oC these mineral. in exceaa 
of the permillible expo.ure limit. 

(3) Acaeu- Acc ... to resWlltt!d are .. 
.hall be Umited to authorized persona or 
to pcrIODI authorized by the Act or 
rqWadona iaaued punuant &hereto. 

(4' R •• piroIOra. All penona enterina a 
regulated area aban be ",pplled with. 
re.pirator. telec:ted In accordaoc:e with 
p.ra .... ph (h)(Z) oC this MCtiQQ. 

(5) Prohibited acliviuu. The employer 
.haD en.aW1t tbat employee. do not .at. 
drlok. Imob. chew tobacco or sum. or 
epply colmetic;a in the replated araa. 

(6) Requil'8ml!nu for osbe.tcn 
removal. demolition. and renovalion 
operations. (il Wherever feuible. the 
emplo~'er .hall eltabliah nesative
prellure enclo.ute. before commeneina 
removal. demolitloo. and renovation 
operation •. 

(ii) The employer .hall de.ignate a 
competent penon to perform or 
supervise the followfns du&iea: 

(AI Set up the eoclo.ure:" 
(8) Ensure the Integrity oC the 

eneloaure: 
Ie) CoDtrolentry to aod exitlrom the 

enclolure: 
101 Supervise aD employee expoaure . 

monitoring requintd by thia aectioo; 
IE) Ensure that employ ... woriUaa 

within the enclo.ure wau protective 
clothing aDd re.pirators u rwqWred by 
pansgrapha (I) and (b) of thie MCUoa 
lind: 

(F) Eaaure that employ ... are trained 
io the UM of eqiDecriDa cootrola. work 
practice .. and penozW prol.eCtive 
equipmeot: 

(e) Ensure that employeea 11M the 
hygiene (aciUu.. and obMrve the 
decontentiaatioa proc:edurea apecifled la 
paragrapb (j) oC thia Mdioa; and 

(H) Eaau.re that an&iPMrloa CODIralt 
are fuoctioo.i.ng properly. 

(ill) In addUioa 10 tU quallftcadoaa 
.pecWd in parappa (b) of thla 
aection. tU compe&eDt perIOD aha11 be 
trained io aU a.pectI 0I .. bast.. 
tremollta. aDthopbyWta. or actiDoUte 
abatement. the coaleD .. 01 thla 
.tandard. the ldaotl.Ocalioa of ubeetoe. 
tremolita. aDthophyWta. or actJaoUte . 
and theit removal prac:edwa. and other 
practice. Cor recWc10a the Iwwd. Sucb 
lrlliDiD8 ahaU be oblaiDed ill a 
comprehenaive COUI'M, ACh .. a COUI'M 

conducted by 8A EPA Aabeatoa 'l'raiDiaa 
Center. or ao equivaJ8Ilt c:oune. 

(iv) EJccepuan: For amall-acal.e. abort
durali '0 operationa, auch .. pipe repair. 
valve replacellUtDt. inatalliq alactrical 
condui ... inataWaa or removing drJwall. 
""onna. and alb« aeoeral bWldiDa 
maintenance or NftQvaUoa. the 
.mployer ia not requlNd 10 comply with 
the req~oll of parqrapb (e)(6) 01 
this aectiOR. 

(0 ExfJO$ur. monitGrins-{l) c.ncraI. 
(I) Each employer who b.u a workp1ece 
or work operaUoa CQvered by th1a 
.laodttrd shaD perform mooilotiai 10 
detennin. accuntely the alrbame 
conceottaUoDl oI .. baloa. \NmoUta. 
anthophyllit .. actiDollte or a 
combinatioo 01 thMe aU.a.erala 10 wbkb 
employeea may be axpoaed. 

(i1) Detet'lllinatiou of employ .. 
npOlure &hall be made from bntathiq 
Ulne air sample. that are rwpreNlltaUve 
of the 8-hour TWA oC each employ ... 

::;-<!14! 
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(Iii) Repre.enlalive &-hour TWA 
employee expo,ure .hall be detennined 
on the ua.i. of one or more IImple. 
repre.enlins full·shift expo.ute for 
employ.e. in each work area. 

(Z) Initio} moniloring. (i) Each 
employer who hal a workplace or work 
operlltion covered by thi. Itandard. 
except a. provided for in paragrapb. 
(O(2)(ii) and (C)(Z)(iIi) oC tbi. aection. 
.haD perform initialmonitonns at the 
initiation oC each a.besto •• tremolite. 
aothophyllite. IIctinolile job to 
accurately detennille the airborne 
concenlraUona of ube.toa. Intlnol1te. 
anthophyllite. or actioolite to wh.lch 
employee. may be expoMd. 

(u) The employer may demoDltrate 
that amploye. expo.ure. ere below the 
.ctionlnel by maan. of objectlve data 
demonatralina that the product or 
material cootafoina ube.loI, tremoUte. 
aothophyWt .. aetiooUt .. or a 
combinatioo oC theM miDenl. C8IIIIOt 
relea .. airboroe fiben ill coo.ceotntlona 
exceed..lDa the .ctioolnel UDder thON 
work cond1Uooa havina tU peat .. t 
potaotial Cor relea.ains ubealol, 
tremolite. anthophYllite. or ac:t1aolit.. 

(Ui) Wbare the emplo, ... baa 
monilored each ubasto .. tremoUw. 
aathopbyWta. or actiDolite job, &Ad·tbe 
da&a w .... obtaiDad duriDa work 
operadoaa CGDd.ucted under workplace 
conditloaa doaely raem.bliDa tba 
procIII .... type ofmatarial, cooll'Ol 
method.a. work pracUca, &Ad 
aviroalDeDtal coad1doaa uaed aad 
prevailiaa Ia tba employ ... CUlnGt 
operaUoaa, the empioyer may rwl, oa 
.uch earlier mooitoriDa reauJta 10 aatWy 
the reqllflem8llla of ~ (1)(%)(1) of 
thia 
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collected (oUowin8 Ihe pOnlcedurel 
• "c:cllied In Appendix A-

(ii) AU lamplea laken to lati'(y the 
onllorin8 requ.iremenll o( paragraph (C) 

of lhil seclion Ihall be evaluated uling 
the OSHA Reference Method (aRM) 
lpe1:lfied in Appendix A. or an 
equivalent counting method. 

(iii) JC an equivalent method 10 the 
aRM il used. the employer lhall enlure 
Ihat the method meetl the following 
crlleria: 

(AI Replicat. expo.ure data u.ed to 
ealilblilh equivalency .re collected in 
lide-bY-lide field and laboratory 
com pari .ons; 

{Bl The comparilon indicate. that 90 
percent of Ih. aample. collected in the 
ren8e 0.5 to 2.0 tJme. the }JenniSlibl. 
limit have an accur.cy ran8e of plus or 
minUi 25 percent of the ORM re.ulta 
with a 95 perc.nt confldenca I.vel a. 
demon.trated by a .tatiiticaUy valid 
Pnllocol: and 

(C) Th. equivalent method I, 
documented and the resultl of Ih. 
comparilOn tesUns .... maintained. 

(iv) To .att.(y the monltortn. 
requirement. of par.graph (I). employ.,. 
Ihall rely on the re.ult. of monitoring 
analysi. performed by laboratories that 
have in.tituted quality alluranc. 
program. that Include the elementa 
prescribed lD Appendix k 

(61 EmploYH nOlllication of 
onitorinl mula. (i) The employer 
all notify arrected employee. of the 

monitoring rnulta that represeat that 
employee' •• xpo.unt .. lOOn a. pouible 
following receipl of monitorins rnuill. 

(ii) The .mployer .hall notify affected 
employees o( the rnulta o( monitorins 
reprnenUng the employee' •• xpoeure in 
writins either IncUviduaUy or by poatins 
at a centrally located plae. that ta 
acceaaibl. to arrected .mployee .. 

(1) ObAl'VGtion of monitariltlJ. (I) Th. 
.mployer .hall provide arrected 
employee. or their d •• ignated 
representative. an opportunity to 
oheerve any monitoring of employ .. 
expoau.re to a.be.toa. tremolit., 
anthophylllte. or actinolite conducted la 
.ccord.nce with thl. aec:tion. 

(ii) Whea oheerv.tion of the 
monitoring of employee expo.ure to 
a.hatoa. tremollte, anthophylUt •• Ot 
acUnoUt. require •• ntry lato ~ area 
wh .... tha UN of prolecUva c10thias or 
equJpment i. required. the observer ahaII 
be provided with and be required to 11M 
.uch c10thinS and equipment and ahall 
comply with .U other appUcable aarety 
and health procedure .. 

(g) Method. of compliance.~11 
EnginHrins control. and work 
rocticn. (il The employer .haIl UN one 

.ny combiDatioa of Ihe followias 
trol methoda 10 .chleve cocnpU.~ 

with the pennillible expo.ure limit 
prucribed by p.ragraph (c) or tru • 
.ecllon: 

(AJ Local exhault venlil.tion 
equipped with I I EPA filter du.t 
colleclion IYltem.; 

(SJ Ceneral venlilalion IYltem.: 
(CJ V.cuum cleaneta equipped with 

HEPA filters; :' 
(OJ Enclo.ure or isolation of proce .... 

producing •• be.to., tremolite, 
• nthophyUIt .. or .ctinollt. dust: 

(El Ule of wet method., wetting 
'8enl •• or removal eneap.ulant. to 
contnll employee expo.urel dunns 
aabe.to., tremolite, anthophyllite. or 
actinolite handling. mixin", remov.I. 
culling. .pplieation. .nd cleanup: 

(F) Prompt dispo.al o( wa.te. 
contaminated with aabesto .. tremolit .. 
anthophyllile. or actinolite lAl.alt.Ught 
contalneta: or 

(C) U .. of work practice. or other 
.ngineerins control. that the Auilt.at 
Secretary can .how to b. fea.ibl .. 

(Ii) Wherever the (ea.lbla .nsineeriDI 
and wOrk pracUce control. desaibecl 
above are not .ufflc:i.nt to Muce 
.mployee expo.ure to or below th.llmIt 
pre.cribed In paragrapb (c). the 
employer .halI u .. them to reduce 
employee expo.ure 10 the lowat l.vell 
.ttainable by these controll and ahaU 
• upplement them by the \l.M of 
re.piratory pnltectlon that complies 
with the requirementa of parearaph (h) 
or thi. aection. 

(2) Prohibition .. (I) High-tpeeci 
abra.iv. dlac .aw. that .... not 
equipped with appropriate englneerins 
control. ahaU not be ued for work 

, related to •• belto .. tremoUte. 
anthophyllite. or .ctinolite. 

(ii) Compreued.1r ahall not be IIHd 
to remove •• bato .. tremoUte. 
anthopbyllite. or .ctinolita or mat.rim 
containlns a.bntoa. 'tremoUte. 
anthophyllite. or actinolit. ualeaa the 
compreued .Ir ta uaed lD conjunctioa 
with an encloeed vendladon 'yat8lll 
dnlped to capture the duat cloud 
cre.led by the comprnaed air, 

(Iii) Material. contalaing aabntoa. 
b'emoIUe. anthophylUte. or actinoUte 
.haU not be applied by .pray methodl. 

(3) Emplo)'H rotation. n. employ .. 
.hall not UN employ .. rotation AI a 
me.ne of compliance with the 8XpC*IN 
llinit pretc::ribed lD parqnpb (e) of thia 
aecUon. 

(h) ilMpiratory prol.c:tjon.~l) 
CBntlraL Tha employer aba1I provide 
re.piraton. and eNure th.t they .... 
used. wh .... required by thta NCtioa. 
Reapiratora ahaU be uaed In tha 
followins circwDataac:ea: 

(I) During the Interval aecnaary to 
lnataU or implement feasible a.aerias 
.ad work practie. cootrola; 
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(ii) In work operationl luch aa 
maintenance and repair .ctiviU ... or 
other aClivitie. ror which enRineerins 
and work practic. control •• re not 
fcaaible; 

(iii) la work lituation. where fea.ibla 
.ngmeerins .nd work prectice control. 
are not yet .ufficient to reduce .xpo.ure 
10 or below the exPOlure limit: and 

(Iv) In amersenciea. 
(Z) &spiralor..lection. (I) Wh .... 

l"I.pl ... lota are Uled. the amployar .hall 
.elect .nd pnlvlda. at no COlt to the 
.mployee, the .ppropriat. re'pirator a. 
.pec:ified in Table 0-4, and IbaU en.ure 
that the employee &lies the fe'pirator 
provided. 

(ii) Th. amployer .hall aelect 
respiratota fnlm 'among tho.a Jointly 
approved a. beias acceptable ror 
protection by the Min. Safety and 
Health Admintatratioa (MSHAI and the 
Nationallnatitute for Oc:cupatJonal 
Safety and Health (NIOSH) under the 
provi.lolll of 30 CFR Part 1 t. 

(iii) The employar .haU provide a 
pow.red. .u-.pwi(yiJll re.pirator In Uau 
o( any nq.Uva-prallure .... plrator 
.pec:iRed in Tabla D-4 whenever: 

(A) An employ .. choo ... to \&.II thl. 
type of re.plrator, and 

(B) nul respiralor will provide 
adequate protection to tha employee • 

TAIU D-<4.-REJIIIMn)RY PAorEcnoH FOft 
Aa8QTO&, TROICUTE, AHntOMfWTI, 
AND AcTINCIuTI F ..... ........ t_ .. _-..... ; ......... 
•• _01' --_._ .. .au. 
tlO.~ 

_111_011011. ...."'* ... - ... .,. 
tlOO.~ 

.... _ ... v 
.I'CIIIJ.~ 
~ __ tJ. 

t> ,.lIDO • """ • -

t ................... _ ........ -.. . 
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I.". ........ ~........... -....... ...,.... . .. ,., ........ ,............... -.. ,.. ......... .. ,., .............. --.-- ... - ' t.". .............. _ ............. ............. t.". ............ __ ............. ....... - ....... -..... ,......-............. -
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(3) &.pilGlDI' pIOgJ'GIIJ. (I) When 
.... piratory protec:tloa ta aed. the 
amployer' abalIlaaUtuc. a .... plrator 
prosrua lD accordaaca with Z8 CPR 
lsno.134(b). (d). (a). aDd (f). 

(U) Tbe employwr thaD permit .KIa 
.. p&ofM who uan a 61ter respirator to 

(leG. 112U1(11)p)(11)J 

• 



( 

/ 

{ 

".." •• C' .... "' •• " •• - ...... - ••• -. ---'"-'v •• ....,. nv,-,' .v •• ~. ".~ul'\.nu;) 

change the filter elementl whenever &D 
lnerea .. in bruthilli re.i.taoce t. 
detected and ahaU maintaiD &D adequate 
lupply 01 filter elemenulor t1Ua 
purpo ... 

llii) Employee. wbo wear re.pilaton 
.hall be permitted to leave ~ork area. 
to walb their facel and re.pitator 
facepiece. whenever oecauary to 
preveDt lkin itritatioo aucciated with 
re.pilator WI8. 

(iv) No employe •• hall be alligoed to 
taw requiring the 11M of relpiratora if. 
bued 00 hie or ber mo.t recent 
examination. an examining ph)'lician 
de:termiDea th.t the employ .. will be 
unable to function normally wearing a 
re.pirator. or that the .alety or health of 
the employee or o( other employee. will 
be impaired by the use of a relpirator. 
Such .mployee .hall be ... ilned to 
&Dother Job or aiven the opportunity to 
tranaler to a dill'erent pOlition lbe dutiea 

. of wb1ch he or abe I, able to perform 
with the aame eMploy.r. In the aama 
81t08f1Pb1cal area. and with the lime 
MDiority. IteNa, and rat. of pay h. or 
aha had lut prior to IUch tranafer, if 
auch a different poaitioa i.a available. 

(4) RnpiralJX lit latina. (i) The 
employer ahaU enaure thet the re.pirator 
laauecl to cha employ .. exhibita cha lea.t 
pollible Cacepiece leakqe and that the 
respirator i.a fitted properly. 

(U) Employen lhall perform either 
quaatitative or qualitative faca fit t .. ta 
at the time of i.o.itial fittiq and at leut 
every lmootba thereafter for Nch 
employ .. wearing a DqlUv .. pnuw-. 
rupitator. The qualitative ftt laIta may 
be uaed ooIy for teltina the 6t aC hall· 
ma.ak respiraton wb.re they are 
permitad to be worn. and ahaU be 
conducted In accorc:lauce with Appeodi.x 
C. The laIu abaJl be UMd to .. lact 
£acepieca chat provide the required 
protecdon .. preacribed in Table 1. 

(I) ProlllClire clotJuiw-(l) (AnerrzJ. 
The employer ahall provide and require 
the 110M of protective clothi.ng. .1lCb al 
coveral1a or aimilar whole-body 
c!otbiq. bead coverlq .. alove .. aad 
foot coveriDp for any employ •• 
expoaed to airborne cooceoltatioaa of 
ubeatoa, tremollr.. antbopbyWa.. 
a.ctinolita or I combination of the .. 
m.lDera.la that exceed the permi •• ibla 
exposure limit pretaibed in paragraph 
(c) of tbi.a aecUon. 

(2) LDunderina. (I) The .mploy.r .hall 
e.aaure that Iauoderin& oC coataminatad 
doth.l.aa i.a dona 10 a. to prev.nt the 
rele ... of airborne a.be.to .. tremolita. 
antbophyWa.. actiDolite. or a 
combination of the.e minara1a in exceu 
of the expo.ure limit prescrilJed In 
pareppb (c) of thi. aectlon. 

(ll) Any employer who siv" 
cootlmin.ated c10thina to another penon 

for launderinl ahaUlDform .uch penon 
or the requirement in pangraph (I)(2)(i) 
or thi •• ecUon to .ffecUvely preVIOt lbl 
relua .. 01 airborne a.be.toa, ll'aDOlla.. 
anthophyllite. acdnolite. or a 
combinatioo 01 th ... minerala 10 exceu 
of tbe expo.ute limit preacribed in 
paragraph (c) oC thi •• ection. 

(3) Conlaminat«i clothing. 
Contamirutted clothina .haU be 
ltanaponed in .. &Jed wpermaable bqa.. 
or other cloaed. Impermeable cootaiDen. 
and be lilbeled to accordanca witb 
paragraph (k) 01 thll .. c:tlon. 

(4) Prot8ctil'tI clothina 101' remora/. 
demolilion. and renovation Optll'Otion.. 
(i) The competent penoo .hall 
periodicaUy examine workawta wom by 
employeee for rip, or tean that may 
occur durina performance 01 work. 

(ii) When ripa or tean are detected 
while an employ .. i.a workiDa withJo a 
neSltiv .. pre •• ure ISlclo.ure. riPI and 
tean aball be IlIUD.8Ciiataly mended. or 
the workauit aba11 be immedJate1y 
replaced. 

(j) Hygienlllacjliti •• ond pl'Oclica-
(1) (AneroJ. (I) The employer aba11 
provide clean c:h&oae are .. ror 
employ ... required to wont In resulated 
are .. or required by parasraph (1)(1) of 
thil aection to Wilt protective c1otbiq. 
EJC~ption: 10 lieu of cha chana- area 
requiremeot lpecil'1ed ill parasnpb 
(J)(l)(i). the employ .. may permit 
Imployees eoaaaed III amaU aca1e. abort 
duration operetioD&, II described ID 
parasraph (e)(8) of tbi.a aec:tio.ra. to dean . 
their protective c10thiq with a portable 
HEPA-equipped YaCllWll beCon auda 
employeel l.av. the area where 
mai.olf:nanca wa. performed. 

(li) The employer lhaU lD.Iunt thet 
change are .. are equipped with 
.. parete Ito...,. facWtiet lor ptOtac:tiv. 
clothina aad Itraet clotbioa. In 
accordanca with 1ICti0Q 1810.141(1). 

(Ul) Wbenever food or beYerapa art 
conawned at the workaUa and 
employee I .... expoaed to alrbome 
conc.ntratloaa of .. beltoa. tremoUte. 
a.othopbyWa.. actiDoUt .. or a 
combinaUoa of tbae Il\iQerala I.a excaa 
of the permia.lbll exposure limit. the 
employer .baU provtde lunch are .. ill 
which the ailbonle COIlCeIItratioaa 01 
.. bato .. tremollte. anthophyWte. 
actinolite. or a combi.o&Uon of theM 
minerall are below the actJoa level 

(2) &quiremllnu lor remora/. 
demolition. and renollatiGll o/»raljot»
(1) DecontamillGuon GI'IICI. Except for 
.maU acat .. abort duratJon opendoaa. 
u deacribed In parqnpb (e)(O) of thJa 
aection. the eMployer ab.all .. tabUab a 
decontaminetion area that Ia adj&.callt 
and connected to th. replated are. lor 
the decontaminatioo of employ ... 
contaminated with ubeatoa, tremoUte. 

31:3116.3 

¥nthophyllit •• or actinolite. The 
deCDntami.nation area .haU c:oaal.t of all 
equipment room •• hower area. and claan 
room io .erie •. The employer .hall 
enlure that employe .. enter and axit the 
reauJated area througb the 
decontamioation area. 

(ii) Clean room. The clean room shall 
be equipped with .. locker or 
appropriate .torase container for .ach 
employee'. uae. 

(iii) Sho .. 'el' qretJ. Where lea.ibl .. 
thower facilitie. than be provided 
which comply witb 29 CFR 
191o.t41(d)(3). Th •• how.n thall be 
cootiguou both to lb. equipment room 
and the cleao chana. room, unle .. the 
employer un demon.tnte that thil 
location it Dot (u.ible. Where the 
employer cao demonalrate that it il Dot 
fea.ible to locate the thower between 
lbe equipment room and Ule cleuD 
chanae room, the employer thall enaure 
that employeea: 

(A) Remov ... be.to .. tremollt .. 
anthophyllite. or actinolite 
contaminatillD from their worbuit. 
uing a HEPA VKcuum tw:fure proccedina 
to a &bower lhAt it DOt contiauoul to the 
work area; or 

(8) Remove lh.ir COIltamlnatecl 
worbuita, don clean workluil .. and 
proceed to a thowat' that it hot 
c:on1ipOUI to the work areL 

(iv) Equipmllnt mom. Th. equipment 
room ahall be .upplied with 
impermubl .. Iabttled bagl aad -
cool&iDera for the contaiDment Ind 
diapoaal of COGtaminated protecUve 
clothina and equiplDeQt. 

(v) Deconlominalion 0I'fIQ entry 
proc«lura. (A) the employer abaJl 
eoaure that employeea: . 

(1) Bater the decoatamloatioa area 
tbrouah cha clean roolD; 

(2) ReIDOW and depoelt .treet c10thlna 
withlA a lock., providMd for their UN; 
and 

(3) Put on protective clothina and 
re'pirltoty prot.ectioD belore laavlq the 
clean room. 

(8) Before entenna the enc1o.ure. cha 
employer .... U ensure chat .mplayeel 
put through the equipment room. 

(vi) /JecQnlomination 0I'fIQ "it 
ptOC«iura. (A) Before leaviDa the 
replated area. the employ ... hall 
enaure that employea remove aU sroaa 
cootamination and debra from their 
protective clothiq. 

(8) The amployer' ahaU IO.IW'8 that 
employ ... remove their proled1ve 
clothio& lA the equipment room aad 
depoait cha clothioa lA labeled 
Impermeable bap or coaLai.oen. 

(C) Tbe amployer abaJluaure that 
employen do not remove their 
nttpiratora in the equipment room. 

(Sec. 1126..S1(j)(2)(VI)(CU 
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CD) The employer Ih.U enaure that 
employeel Ihower pnor to entering the 
cle8n room. 

(EI The employer Ihan enaure that. 
ter Ihowering, employeel enter the 

lean room before changing into Itreet 
clothea. 

(It I Communication of hazards to 
emploYHs-{l) SIgns, (i) Warning ligru 
that demarcate the resulaled area Ihall 
be provided and dllplayed at each 
location wher. airborne concentrationl 
o( .. beltol, tremolite, anthophyllit .. 
actinolile. or a combinalion or the .. 
minerab may be iD exce .. or lbe 
expo.ure Umit pre.aibed in paraaraph 
(c) of thia aection. Signa IbaU be po.led 
a' IUch a di.lance (rom luch a location 
that an employee may read the ligna 
and lake nece ... ry prot~live Itepl 
belore eatenng the area marked by the 
Ilgnl, 

(li) The warning lipi required by 
paragraph (k)(l)(i) or thi' aecUoa ahal1 
bear the foDowin8 information: 

DANCER 
ASBESTOS 

CANCER AND WNC DlS!ASB 
HAZARD 

Al.IniORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTEC'11VE 
CL011i1NC ARE REQUlRfll IN nus 
AREA 

(iii) Wbere minerall in the regulated 
a are only tramollte, anthophyllite or 

clinolite. Ihe employer may replace the 
term Nubelten" with the appropriate 
mineral name. 

(Z) /.Q~lI. (I) Labell ,hall be affixed 
10 an produCI. containing Ubeltoa, 
lremolile. anthophyllite. or actinolite 
and to all coatainera contalnl", IUch 
product-. Includina wa,le containe,., 
Where reuibl .. In.taDed albeltoa, 
tremolU .. anthophyllit .. or actinolite 
product I .haU contain a vilibla labeL 

(U) Label, ahaU be printed iDWse. 
bold leUer. oa a contra. Una 
background. 

(iii) Labeb .baU be \/.led In 
accordance with the requiremenll or 2:11 
CFR 191o.1ZOO(f) or OSHA'. Huard 
CommGDicatioo Itaudard. and ,baD 
conlAliD the rolowtns Ialormatiou: 

DANCER. 
CONT AlNS ASBESTOS F1BERS 
AVOID CREATING DUST 

CANCER. AND WNC DISEASE 
I HAZARD 

(Iv) Where miaerala to be labeled are 
ooIy tremollt .. anthophyWte and 
acttnollte. tha employer lDay replace the 
term "ubeltoa" with lbe appropriate 
mia.ra1 aam.e. 

(vi Label •• hall contain a warning 
I'alement again,' breathing airborne 
..beltOI, tremolile, anthophyllit .. or 
actinolile fiber.. 

(vi) The provision I for la~, required 
by paragraph' (kl(2)(iHk)(2)(lv) do not 
apply where: 

felpiralor. .1 required by 2IIl CFR 
1910.134: 

(F) Th. appropri.le work practices ror 
performinl the a.bestoa. tremollt .. 
anthophylllt .. or Ictlnolile job: Ind 

(C) Medicallurvelllance program 
requlremenll. 

(A) .. beltOI. lremoUte. anthophYllite. 
or actinolite fiben have been modified (H) A r.vtew of thll ItandarcL 
by a bondina asent. coatJns. biDdu.; - ' Indudlaa IppendJ~ . 
other materiaL provided that the.. (4) Accou ID tratnlltllltOt.nau, (I) 
maaufacturer can ciemoaatrate that. ne. employer lball make re.dJ1y 
during any re .. onebly ro ....... bl. UN. Inlbbl. to .11 .alded .mploy., 
handling. storage. di'pola!, procauiq, w1th~ut COlt all written material. 
or traDlportatiOa. no airborne r.lauaa to lbe employee tralnlna 
concentraUoDl ol.,beltoe. tremolU.. prosram.lDclu~ • copy of tbi.a 
anthophyllit ... ctinolite. 01' a replation. 
combination of the Ie miDetIII ftbera iD (11) ne employer lbaU provtda to the 
exceA of the actioa level will be Aaailtaat Secretary and the Director. 
releaaed. or upoa request. alllnCormaUon and 

(B) .Ibello .. Inmollte. anthopbyUIte. traJnIns maleriaJa Nlatlns to the 
actinolite. or. ComblnatioD of theN amploy .. lalormaUora and tra1aIaI 
miDerala II pretent in a produd in proaram. 
coac:enlntiooal ... thaD 0.1 percaot bJ (I) Ho...u.pinr-{l) Vcrcuwni",. 
welghL Where vlcuumln, metboda are .. lacted. 

(3) Employ" informauon and HlPA mtered YaCl"'mlq equipment 
tmini".. (I) The employer ,ball lnatitute muat be &aNd. Tbe equlpaaaat aba1l be 
a traininI ptOp"Ulfor aD en:,loyMa UMd and emptied III allWUlCl' that 
expaNd to airborne conc:eatratlcma of minim I •• the Neatly of aabat_ 
a,batol, tremoUt .. anthophyWte. tremoUte. anthopbyWte. or .c:dDOI1te 
actinoUt .. or a comblnatJaa or the.. Into tbe worXpL.ca. 
miaera1a iD &XCeN of the actioa level (%) Wa.t. dispt»al. AIbestoI wute. 
and aballeoaure their partidpatioa III acrap. debria, bqa, containara, 
theJ'~ eqwpmeot. and c:oataminated cIothiac 

(n) Trainin8 ,1Wl be provIdad prior to coallsned ror d1apoaaJ lluaU 1M collectad 
at at the time oflD.itiaJ ."I,"ment. and cH.po.ed 0110 .. aled,labeled, 
wU~u the em~l~ee ~ received lmpameable bep or otbel' c:loeecL 
eqwnleot tralDlD8 Wlthi.o tbeprevioua labcJed. Impermeable c:oataiDen. 
~e~c:n,:: and at leut &DDuaUy (m) M«lk:tJJ .&UWillonc»-(l) 

(iii) The traia.lDI prosram ahal1 be CcnmaJ-{I) Bmplo,... CDNM n.. 
conducted III a mana .. that the emp~JU aballlnaUtut •• medical 
employ .. 1a .ble to uadentand. ne IUrTeillaDce prosram for aU employ-. 
employer lbaD enaure that each auch eaaqed III work lDvalvtas leni. of 
employee il informed 01 the foUowloa: .. beat_ tnmGUt., antbophyW ... 

(A) Metboda 01 rec:ogaJziDc ubeatoa. actiaoUta or. coaablDalioa of tbaM 
lrelDollt .. anthopbyWte. and actinolite; m1Derala. at at above the act10a '"-lfar 

(B) The health eaecll UIOd.ted wllh 30 at more cia,. per yur. 01' who are 
I,be.toa. tremollte. anthophyWte. or requiNcI by tbi.a aectioa to wur . 
.ctlaoUte exPOlute: DepUv. pc.aun reeplraton. 

(C) The relatioDahip betw"n 1IDOk1nc (U)Ilxarninouon by a ph,.iciDlL (A) 
and a,betlol, tntmolile. a.athophyUite. The .mployer aba.U eaaare that all 
and actinoUte In produdna IUDS cancar; medical ... ·mln.Uoaa and proc::edura 

(0) The natura of operaUoaa that are performed by or UDd ... the 
could ntlult fa expoeura to ubeetoa. aupervialOD ol.Uc:eaaed pbYlldaa, and 
tremolite. a.athophyUite. and .ctiDoUte. an provided at no COlt to the empq .. 
the importa.ace or Deceaa&.ry protec:Uve and at • Naaoa.lble time and place. 
COGtrola to IZllaim1u expowre 1Dcludlq. (B) Pu.oDl other Osaa euch Uceued 
al applicable. ~ controu, pbyak:iaa who adm10later the 
work prac:t1c:e .. raplratore. pu1moaary fuactloa tatlq reqaired ~ 
bOUHkeepiDs procedurea. bYJieDe tbi.a MCtIoa ahall campl.te • tra1Dfac 
faciUlIlI1, protective c10thJ.a& COWM in lpiroCDalrJ'poaacnd by a.a 
decontamiaatioD procedurea. emerpacJ appropriate acad.mlc or proleaaJoul 
proc:edw'n. and wute dJlpOMl iDltitutioa. 
procedurea. and any DIatN&I'J (%) MedioallJllUll.inolJDlU and 
lDItnactioa fa the U.H of th ... COIltrola conawlDtiOl»-{l) 1'rwq1ClCY. 'l'ba 
and procedural; employ .. ahall make available m.ecIIcal 

(E) The purpo ... proper UN, ftttial lxamloat1oa.a and coaaWtatiooa to acl 
InatnacUoaa. and UmItatiGDa of emplo,.. COYered uad.r panpapb 

(a.c. 112U1(_M2)(I)) 
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(m)(lJ(i) or tllil sl:cliun on Ihe following 
s.:hcduJeli: 

(A) Prior 10 IIssignmenl oC Ihe 
employee 10 an arell where neaillivc
preuure resplralors laiC worn; 

(81 When Ihe elllplo)Icu i, .lSsigncu lu 
an areoa where expolure 10 a"lIe,luI. 
Irl.'molile, anlhophyllile, IIclinulite, or II 
comllinalion or Ihese minerull mlly lie at 
or above Ibe action le\'el Cor 30 ur more 
d3Yll por )'8IU". a mcc.lial examination 
mUll be Riven within 10 workinJ:.l dilYI 
Collowing the Ihirtielh day o( uposure; 

(e) And at leillt aMuHlly there .. Cter. 
(0) If the euminins phYlician 

dctenninel th .. t lin}' nC Ihe cunlinlttian. 
Ihuuld be providt'd more rrequllntly than 
Ipc,-=lCied. the enlplayer slu.1I pro\'ide 
IUc.h ':luaminlltian, lu arCeclLod 
t!mpluyccs Itt Ihe Cr~ucncjes specified 
by the phYlicill·n. 

(E) EJCuplicJn: No medic .. 1 
exaoUolition il I'\.'quired oC ian)' 
employee iC IIdcqUl&le records ,huw thlat 
the employee hal been aumioed in 
acconiance with this JNU'agruph within 
the pllll1-year period. 

(iiI Clmltlnl. Medical .. uminllliuni 
made available punultnt to parllgrupha 
(m)(Z)(i)(AHm)(2)(i)(C) o( Ihia 'CN:tion 
ahall include: 

(A) A medicullln&! work bia",ry with 
apccilll empbaaia dim:led 10 the 
pulmuoltl')', cardiuvll84;ull.lr. und 
slIItlOiota.Unlt! IYltema, 

(8) On initial euminulion. thlt 
'1llndanliud quclliunmairc contuinLod In 
Appendix 0. Part 1, and, on iiMWl1 
c,",minl.llion, Ihe iiblln=viiited 
al"nduniized queltiuMl.lin= conluinoo in 
Appe:ndix D. Pltrt Z. 

(e) A phYlical eXAmination dil't'Cled 
to the pulmonary und lIi1stmilllt!Alinul 
ayslel1ll, including II chell 
roentgenQsram to be udmini.len:d at the 
diacretion u( the phYlician. lAnd 
pulmonary ruoctiun l!:latl or lorcl.-d \·il,,1 
capacity (fVe) and Corced u.piratury 
voluml: at une second (t'EVaI. 
In'efllMltaUon and cla .. ificlltiun ur chell 
roentgeoograms ,hall be conductL-d In 
accocdiiOC8 with Appendill Eo 

(0) Any other clUIminatiuna or teltli 
deemed necelaary by the cumin ina 
pnYlician. 

(31lnfomlalian pf1J~'idt:d to thto 
physician. The employer .hllll pru"ide 
the rollowing inCormllllion to tbl! 
e.umininK phYlieian: 

(I) A copy or Ihil IllIndard lind 
Appendices O. E. iAnd J; 

(i.) A deacriplion ollhe arrl-c:tc&l 
employee'l dutiel III the)' rclale 10 thl! 
Implo)'ee'l expolure: 

(iii) The employee'" repre~elllilti\'1: 
expoI""e le\'el ur linticipulcJ '·Xpu.U1~ 
le\'cl: 

(iv) A de,criplion 01 any personal 
proltClh e .md rClpirlllory equipment 
used or to be uaed; and 

(vllnCormlllion (rom previoul medical 
eXlimiOldionl oC the affecled employee 
thill i, not olherwiM available 10 Ibe 
euminins phYlician. 

(41 Phj'lIician" Mfrillen opillion. (i) Th. 
emplu)'er ltutU obt3in III written opioion 
Crom Ihe euminina phYlicilin. Thil 
written opinion IJwIl contain lb. ,.a""ta 
oC Ihc medial .lWI1iniitiound Ih.U 
include: • 

(A) The 'phYllcilUl'a opialun lIa 10 
whether Ih. employee hila any detected 
nll:dical conditiona Ihal would place the 
employee at an incteoaed rilk 01 
milierilli hellllh impain:lenl Crora 
ell.pUlure 10 asbe,lo .. lJ'eraolile, 
.nthuph~llI ... or actiaolile: 

(Sr An)' rocommendod liroilatioQl on 
the ClQplo)'ce or on the "'. oC P«fWOoal 
prolective equipment IUch u 
n=.pitlltura; and 

(C) A ahllemenl thai the .mploy .. b.a 
been InConnt:d by the pbyaiciAA oC the 
,.Iultl oC the lIIediCMI examiJlaUoo aad 
oC Mny medical condlUooa that may 
relwt Crom aabatoa. tremolita. 
anthophyllita. or actinolil. upoa&ara. 

(ii) The empluyu aba1l inallUd the 
phYlician not 10 reveal ia the wrilllll 
opinion glvel110 the employ.r lpecific 
findinp or diagaoaea unrelaled to 
occupMllorwl.xpoaW"l to ... beatoa. 
tremolito. anlhupbyWI" at acllAollI., 

(iii) The .mploy.r abaU ptO\'kIe a 
copy oC the phYlic:iaD'a written opiDioo 
tu the affected employ" withiD 30 daya 
(rum ila nteeipL 

(n) R«-Dl'd!Hpifll--{l) Obj«liv, dGla 
fur eXlJmpl«l D/»l'fJliOM. (i) Where the 
employer hila relied on objecllve dala 
thul dC:Dlonatrate that producle made 
(rum or contWuina asbealoa. treaaolile. 
IInlboph),IUte. or Ilelinollt. 81'1 not 
CllllMble oC relellin& nben or .. _toa. 
tremolile, antbophylUt~ or ac:Uoolite or 
a combinllUoo oC thaao 1Dio .... 1a. in 
concentntioQl at or abo\', Ih, actioa 
levellindar lh. expectad condUiooa or 
procellina. UM, Of handUIlI to exempt 
IUch operotiulil rrora the Inilial 
monitori"¥ mquirementa UDder 
paragrllph (0(2) o( thil aec:tion. the 
empluyer lhull eltabUIh MAd mahltaiD 
an Mccurattl record oC oujectlve dutll 
NlIlIonlluly reUed upon ill IUPport III th, 
excrupliuo. 

(iii The record Ihallinciude III leu I 
the rulluwilll inrormation: 

(A) Thl! product qualiCylna (or 
cxelllp:ioa: 

(0) Th. 1OW'Ca or Ihe olljr.ctiva dMlM; 
(C) Thll t.ltina protocol. reaulta uC 

te.lina. and/or IIrwIYI~ or thai materilll 
Cur Ihe releul&I oC ublltos. Inaaolite. 
a.othupbyllite. or IlClinolite; 

(UI A description at Ln. operlliiun 
exempled and how lbe dalAl IUppo.'1 the 
exemption; and 

IE) Othlll' dala relevant to the 
operlitioCll. matenal .. procellif1a, or 
employee expolun=s covered by Ibe 
elU:mption. 

(iii) The employer Ihllll main lain lhia · 
record tor the d""iitlon oC Ibe emplo)"u'a 
reli3nce upon lIoch objective dMtL 

(2) £:(po.~ meos~m~nu. (i) Tha 
employ.r ahaU keep an accurale record 
0/1111 ma .. auremenls lMken 10 Dlonitor 
employ .. expolure 10 aabelto .. 
tremolite. anthophyllite, or actinolite aa 
prelCribed In piirllgrMph (f) 01 thia 
1IICtJ0D. 
NcN.: The emplO)W may utUlza 
thl! iervices or cumpetenl ora~IiODS 
aucb u iaduatry lnide auociationa lind 
empluyee alaociatioDS to maiotain tha 
recorda required by thia aectfoo. 
. (U) Thia rec:ord IIbMU incilide allellal 
the foUowtna Wonulioa: 

(A) 1'11, dale oC mcalW"emenl; 
(8) 11M operatioD Iovolvina expoIW"l 

to Ubeltoa. IrelUOlite. aDthophyllite, or 
actinoIitelhltt t. bein& monitored; 

(e) Sll.mpUna and analytlCMl malboda 
I&Sed and ,vidence of th.il' Ilc:c:uracy; 

(0) Number, duraUoa. &ad ,...u1ta oC 
"Dlpl .. tak.l; 

(E) ~". 01 protectiv. d.evicn wom. If 
any: lind 

(F) Name. aociad aecurity Dumber, and 
.JtpcMW'e oC tM .mployee. WbOM 
.xpoaurea IU"I reprnellied. 

(W) ne ~oy.r abadl maintain thia 
rwc:ard for at luaat thirty (30) y ...... iD 
.cc:onIMoce with 21 CFR latQ.2Q. 

(3) M«IicGJ .unel1JtIItU, (i) Th. 
employ. ahaI HlabUIb and malntalo 
aD 84X&&nIte record Cor each emplo)' .. 
aubJect 10 aaeclcal awveUlance by 
pal'llsnpb (m) oC thia aec:tiua.1o 
accordaQCI with 21 CPR latQ.2Q. 

(Ii) The recoId ahaIl induda at Ieut 
the Collowlna ~ormatioa: , 

(A) The IWIM and ~al aecurily 
'Dumber or the .-.ployee; 

(B) A copy oCthe employee'a mecilC'.t 
eX.llIDioaUun reaalt .. Iocludintt the 
m4fdi.CM1 bialory: quaatioanaltt 
reapoaae .. reaul. 01 any t'lta, Ilfld 
phyaidaD'a recoameodationa. 

(C) Pttyaic1an'awrittlll opiniolll: 
(0) Any .mploJ" madlc:al c:omplalntJ 

nllated to .xpotwe to aabe.toa. 
lJ'emolila. anthopkylUte. or actinoUte; 
aad 

(El A copy of It. inConaatioa 
providad to tb. PtwlidaD aa required b' 
para&n&ph (m) oC bia MICtion. 

(iii) The empio)V ahall.nawe lbat 
thia record il mailt&iDed Cor the 
d",,"tion oC emplopaent plua thirty (30) 
yean. ilIacc:ordarc.e with 28 O"R 
1lllo.!O. 

7-1G4t 

(lee. 1GUl(nl(3)(IQJ 
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141 framing recoru!l. The employer 
,h.~11 mdlOli'In ail employee Ifainlng 
-"(.Unl!> (nr rooe 1 y~.tr bey~nd Ihe lasl 

~ 'c of l'mploymcnl by Ihlll employer. 
I~I :h 'orlabllily. Ii) The employer. 

"pun wfilltn rellUl'SI. shall mitk/! all 
n ·l.lIrJ" rt'qlmellio he mainlif ined by 
l!ll~ :J~cl ion IVdilablt' In Ihe AUlslanl 
"N:rclary dnd Ihe Direclur for 
,·" •• mlOallon and copying. 

Ii i) nle employer. upon requt'!lI. ~h,,11 
II,.I!..C lin\, "'palure meords rr.quircd by 
n.lr.l)(rllphs II') and (n) oC Ihis I('clion 
.,\':"bblp. fllr examinali"n and cop)'in, 
III HIfp.CILod employec~. Conner 
1 ~ ' "l1llJr'!r.s. dc:sig:-aa Ir.d rl!p",,"!nl:a livt'1I. 
. ,,~J 'Iw .'\5111SIIlIlI Stll ,rr.lurv in 
., ::1 IIrditncp. wilt: 29 CFR 1910.~HHI!) 
.,,,d I~Hi). 

Ilii) The emjlluyer. upon IT.qul!,l •• hall 
milk'! f'nlpll.lyee mediC3l records 
"~'Iuired by para:raphs (m) und (n) uf 
1'115 !If!f:lion IVllilahlc for e'lltminalion 
••. !lII:tIPyinlllo Ihe 5uhjecI r.mpluyee. 
aa~'unc hH\'ing Ihl! sl'edfic wrillen 
' .• ,nM!nl of Ihe luhjecl emploY"f!, .nd Ihe 
o\'~I .. lant Secffllary. in accordilnce with 
~IC"'R 1010~ 

11\) Tmnsler of I"CCClN:s. (i) The 
.:r.tployer shall comply wilh the 
t'l'qu.rcmr.nls concf!minR Iransfer of 
r.oc:ord. sel Corlh in ~ CFR 1910.20 (h). 

(ii) Whf'never Ihe employer cellsel 10 
'II lJu&incu and Ihere is IIU lucccuor 

( ,Inver Iu receive lind relain Ihe 
Irti~ Cor Ihe prescribed period. the 

I~anplu) cr Ibull notify Ibe Director at 
I~IISI 90 dllYI prior 10 dilpoaal and. upon 
rt:quesi. Iranlmil them 10 the Direclor. 

(oj Date$-(1) EIf«till~ dal~: Tbil 
.ection Ihllll become effective (Inaert 
lldhl 30 daYI from publication in the 
FIIICI .... 1 RqlaterJ. Th. requirementa oC 
Ihe albe.lol Ilandllrd laaued in June 
1972 (31 FR 11318). u amended. and 
publilhed in zg CFR 1910.1001 (1985) 
!'cm;tin in efCecl unlil complhlnce il 
ttcllic\'-=d with the paraUel provlliona of 
Illia Iland"rd. 

(2) Slart-up dau .. (i) The 
rt!\luil'\.·mcmll of pangrapha (c) through 
(nj of Ihi' IeClion. including the 
enllinecring conlroll lpecified In 
pI&rllgrllph (g)(l) of thi. IeClion. Ihall be 
cumplieu with lIy IlnMrt dale 210 d.y. 
from publication in the Federal 
qqialerl· . 

(p) Appenaica. (1) Appendica A. C. 
D. and £ 10 Ihia IeCtion .re incorporaled II. part of \hil HCtlon and the conleDta 
oC IheM appendicn art mandalory. 

(2) Appendicn B. F. C. H. and 110 thia 
sp.ctlon are informatlonal 'and are nol 
inlended 10 creale any additional 
'Jbligatianl nol olherwi .. im~ or lo 

acl from any exi.tina obligation •. 

Appeadl& A III § lQll.sa-osHA .. ~ 
Melboci-Mandalory 
Th.~ m,.nu .. lory .. ppenJIII .pllCifi ... In .. 

llroc;.edure rlJr olIn .. I~~101r "ir .amplea ror 
A,bot6l0 •• Itemohle. InlhOphyllile. lind 
nllnohle .. nd lpe.:.:iu qll .. IIlY collirol 
pfllLcJurel Ihal musl be implemenled by 
luliur.llUnCI perlomll1l8 II .... " .. Iyai .. ThO! 
... m~·linll and .n .. lylical mOllh~1 deecribf!d 
IJl! law repre~nl Ih, elf'menl, or the AYlliiahle 
man.lonnl melho(h lauch .1 Ihe NIOSH PIWIO 
melhc.dl ",hlch OSHA CIIn.iJtnllo be • 
uarn .... llo .chin" .d.ql£<1le empln)·tfI 
c:.pulunr munilonng "'hll~ IIl1uwi:lll 
I!mvloycn 10 UM melhudl Ihal .,.. dlre ... ~y 
fa! .. IJli.hed ",ilhlO IhOllr orv .. niz.,liona .• -\11 
em\lloycn ",ho .re requlntd 10 cund",,1 .. ir 
mun.lunnl under p.r.ljfUpll 10 or Ih. 
.1.1n,I.ltd are requirr.d 10 u .. liu .. n.I)·Ut'.II1 
11I1",,,,I,,riC'. Ih .. 1 III'! Ihi. PI'OC'.e.iurw. ur G., 

"'Iui\ .. I .. nl mOllhod. ror COllfICllna lind 
1",,1)·7.inll NCllpl ... 

SoJnll,li"l: ond IlItO/)·licuI1'ror.t:durll 

1. Th. aumplin, CIIedium rerr liar IIImplee 
.hull be mi.~ cellulalle ... er fiUlir 
memhranca. These Ihll11 Ix cJeaip.! .. !tJ II,. lbe 
m;mur.c;tunr II .uil.ble r.,.. .',,"1_ 
lren,olilc. .nlhoph"lIite., and .cUnolJle 
cuunlina. See below rur ra;.ctIoD 01 bllln"' .. 

;/. The prwremd collection dMlic. .haU be 
Ihe ~nlm diameter caINlte wilh .ft .. 

r.ced »nUll •• 'enaIOCl cowl n.. 31-01111 
Q .. ell. IINIY be II3ed if MCIIMtIFf bul only If 
wnllen julUIiCll!ioo (or the need to u.. Ibc 
37'!MI (aller 1Oi&IN1I' IICCOIIIPIIllin the Nmpla 
mulll in the employ .. •• IllpollU'e IDOGilurina 
h:COrd. , 

3. ""'otir flvw ,..1, belween o.s liler/lllill 
.nd z..s IIten/min ahilU be aelectad ror lbe 
25/1M1 ca ... uc. Illhe 37oft1. Cluett. I, 
uNCi. In "ir Row ,..tl beew...." Uter/mill 
and z..s lilen/min ,hall be .. Ied.ed. 

4. Wh..,. poaaibLt. a aurnct.ftt air voluaae 
ror lacll lir umpll Ihl&ll be cou.ct.d 10 yield 
b.!1"'eea 100 and UOQ liben per IqWIN 
millimeter oa the membraoe flIler. 11 a filler 
d.riteaa In .ppeU1lRCI 01 iflooae due ia .... 
on Ih. filler •• IIQIftd Maple abaD be 
.t.rted. 

S. Ship the IUIpln Ia • ricld cont.iner 
with .ufficienl poc:kin. IMleriello ,...,eftl 
di,lodaina the coIklcted fiben. PrtckJaa 
m;l!mGllhllt hal • hip llec:l"""allc ch.,... 
on ill wrf.a ( . .... upended palYllyrenel 
c.nnol be lied bec:a1&N IUd! DIII..n.i QQ 

r.llull lola 01 liben to the .Id.. uf lhe 
caawtte. 

L ClUbMlI. 81m penouINr.I"I"" pump 
bef".. •• nd .her "'I with. ,..,r.enlllliv. 
ntlCf' " ... 11. lnal.lled betw_ lhe JIUIIIP 
lind lhe r..lIbn.alon devlc:a. 

7. Pcnonal Min plea IbMII be luntln tile 
~b'''lhin. 10M" of lh •• mploy .. (I .... 
allilched 10 or MIIr the coll.r or Iapel_ 
lbo worker'1 r.ceJ. 

L fiber Caunl' lhail be IIIMde b, po.Uln 
phllll. contnaat uaina • microecope willa an a 
lu 10 X eyepiece Ind • 40 10 41 X objec:tlve 
rar a lu .. ,1 nwpiOc:Illlon olapprvximailly 400 
X .. nd • nwuriCOlI .penw-. 01 0JI5 to o.n. 
'I'1w! miC"OtcnpC .twll .110 be aUad wilb • 
lI!Won or lIlue fitl.r. ' 

II. The miCTOICOpt' .hall be nltad with a 
Wtlllon·Beclr.r.III!Yfl"it1C8 f"lUcule calibrated 
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ror • firld di .. ml!ler or 100 miaom.lera l + / 
- Z nllr.mmel~"I. 

10. l1U! V",,\c' ,hl'l delecllon limit Dr Ihe 
nlir.mlll".IIpc sh;:!: be .buUI 1 de8re" 
m"dlo",J u:;ill8 Ihe I mE phase .hin lell .Ucle 
lIN nullinr.d bl!luw. 

a. Pillet' Ih .. 1 .. ,1 .lide on Ihe micro!tCQpe 
lillie .nd ccnl" il',nder Ihe phaw abjeclivr. 

b. Bnn" Ihe bluc:k. or aroov~ lin •• Inlo 
(CH"U" 
~r .... lid" CUl16i'" of _n IcIlI 01 

sroo\'ed linea (r..1. :!O IfOOVcl 10 e.ch block) 
in Je:sundinll order or vi.lllilily rrom Mill 10 
7. lI:ven b~i"jf Ihtl 1 .. ,1 vilible. The 
requifP.men!1 (ur ubMlos.. IfelnoJile. 
anahaphyl!il~. :lnJ .clir..,lile ca',nUn. ate tIr.t 
Ihe IIlit:mICOpe uplil:.s mu.1 re.ulve lbe 
pnGUvad lin.,. in Hll complelel)·. allhoulh 
lhey may pppcar IOIM",h.1 lainl, IUId tlrat 
the ~vl!1.lliM' in Hli II anoJ 7 mu.1 be 
in~i"""" So!t." and S mu,1 be .'1" .... 
parti.lly vilibl. bul lMy Votry ,liptJyln 
vi.ibillly l.elw...:n lIliaoacopa. A INcroac:npe 
thl r.iI. 10 _lit .... rPquintcDent. baa 
eitlr .. , 100 to", 01100 hllh • rnolutlon to be 
ua.i for tabnInc. trtmolll& anthophyllllll, 
.nd .,:t!nalil. CDWIlin .. 

c. U 11M Imalll deleriOlllel. d .... aDd 
adluat the mlc:roec;ope opllc&. 11 the probIe. 
poenal.l .. r..uauh tIr, lIlic:raecope .... nur.ctlllW. 

1\. £i&ch III of WIll"," taUn ",ill Include 
to pm:a.Il bIaab OIa mWmllQl ol Z w.u.. 
",. blallk ,..uJlI .hIIU be awnaad lind 
IUbtraclad 1l'0III tire IllAlyl\cal raulll baf"ore 
... pard .... Any _pin ntpr'ItIftlad by a 
bU&nk htavinl • fiber CImUIIIn ucau 017 
Iiben/lOU nalda ,haU lw MI\ectecL 

1%. TM _pia tllell be mocaled .., lbe 
ac:alone/IrWa:lia .. Ibod or. Mlhod wida 
lUI aqul.,.Laat indn 01 rolnw:tioa aod UIIIiIar 
t:1ariIY· 

13. Oble"" lhe followllll c:auaUac NI ... 
.. CouDt ani), Bben I>qIlAI to or loapi' lbu 

S .Icrocnelel'l. Mellin the leftIlh of curncI 
fiber. aJoac tire CIIIft. 

b. Counl .U putidea II' ...... 1nfDoIJ ... 
'''IbopIayllll" .nd KtiDoUlI tII.t un a 
""-dHQ..widtb nllia (upec:t rat~ or 3;1 or 
.-e'~' 

c. flbtn lyiaa mlirely wilbia !hi boundarr 
ollh. WailoIt-8tlck.au araliall. BeId Iba1I 
ragajn • I:OUIIt all. P1ben crouint Ihe , 
bouDdary Octet. .... In. ODi lOCI .. bl. the 
clrct.. .... U 1'aCIi~ the coat ol one baJ( (\t.). 
Do not count .IIJ IIber that CI'OIMI .... 
.,.tkuIa bowtcWy __ !ban 0DGe.1la;.cc 
aAd do not COUld ally other flbtn .-. 
t~ lMy may be Yllible out.lide ~ 
... Ik.ule ..... 

Ii. Counl bv.ncUn ol "ben ., one liNt 
1IG&e..lndlviduaJ fibera c:aa be ldeatilad by 
obIIrvina bach tnda olaa lndivtducd ... 

.. CowIt enGUIJh .,.lleWe lI.lda 10 yiIId 1CD 
IIben. Count a nUni.muI. 01 ZD n,1dc 'ap 
COUAIIna al 100 fteIde reprdleN olllblr 
OIMIGL 

14 BlInd recounll eIaaJl be condllctedal die 
rate 0110 .,.unL 

QutUily ConIlVl Prut:.dutw 
1. latralebonllury IJ'OIA& EadI .... liorJ 

aad/or .. dt COIftINIIJ wilb __ ..... .. 
alcroac:Dptel COWIltnc IlJdn aball ntabWa a 
... UaUc:alIJ dealanad qIMllty 8IIUI'aACI 
~. inval\'inc blind .-n1l.Dd 

( .... 1 ...... App ...... A) 
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(:.. hhrililun .nd Qu"ltly C"I1:",i 
11. C4hbrahon of Ihe W "hon ·lkdr.etl 

1I1 .. IIt:llle. The dlillDeler. d,,(mm,. u( Ihe: 
em;ul .. r c\llln":11I _rllil .nd Iho disc diOimelcr 
nl~ .. 1 Uc: .pr.L:li.ed ,.,hen IIr,jcr·nallh.: 
tl,a llcu!e. 

4. Insert :.n1' a~"",,hlc IIrlluculr. &nil.llne 
.. ! "pIece lind fOlCUII 110 Ihjl Ihe 1I,.. .. 'icule li,le. 
.," .""rlllll"ld clur. 

b. Sci Ihe -,pprupri .. ,e intcrpulllllilr)' 
JI".I/"I~ lind. If "pplicabill. re"':I!h .. 
bUI·Jt:ul.r hlu,,1 .. dju.lmenlao !hill In. 
..... lInll iC' .. lIl)n rcmilWI c..J11.I1;1n1. 

1:. In,.l .. il 1M oW lu"~ j( phaae objecuve. 
d. I'h,c&: .. Ilage nliClumcl~r on !ho! 

INL:'UlICIIiJe ul.lcel "I"ilc iAlId (ue", Ihe 
m:a:rost:ope ... n Ihe IIn.Juillo lir.!:s. 

e. Mo! .. ~ult:' Ihc m.lImirlcd 6rl" 1'!Rallh. 
L.I::IlIlI. u:;.r." Ihe: lila.:" naicr\lOlllh·r. 

(. Rcr.I"~1l Ihe &rOlliclllo! (rum Ihe 
mll;ru.cupe lind mcuw-e il ... eluoal!Vld 
lenillh. 1.(lIIm). This .:..n bUI be 
OI&;c;onlpli.hcd by usilla a .111110 fiul!d ... i1b 
vr.mierll. 

a. ~Ieulale Ihe circle Liiomeler. d • .{mID). (or 
Ihl! Wldlon·a,n.kl'!llerafieule: 

L.xD 
dc"---

1. 

~-u L. - 108 um.1. .. z.9J nun 
.nJ D .. 100 11m. Ihen d. - 1.71 mm. 

h. Check thll (jeW di.unelalt. D(lIcceplilble 
r.iI~e 100 _ % Z _) wilb • IUse 
miCNIDlllor IlpuG n=c.eil'l wlhe gralicuJe from 
Ihe m.nuCadwyr. Deillemme fillid aN!4 
(nu:a&). 

11. Micro.cope idjlUllmenlll. Fol!ow lb. 
manuf"clw-er'. ill"lNcli ... n.; and OIlao Ihtt 
(1"IIIowinS; 

a. AdilUll &he I!;:hl aolOl"'.l! lur evon 
illuminalioa aeroll Ihl! fiodtl ol view .. llhe 
cOl'd,,:I.eC' iii .. 

No&a.-Kuhler il!umirwtlll.II1 I. prelllnl!<i. 
",he.'. nail .. ble. 

h. Focu. 00 Ihe p!lrtieut.!. m..lerillilo be 
elUUllincd. 

c. Maw .lIre d"a1 fhl: jjl!ld iril I. in focull. 
CAlnl.ted on lbe sample. and open only 
eoough 10 fully iIIuminale Ihe field of view. 

d. UN the ""Ie.cope oclilar .upplied by Ihe 
manufaelwwr 10 eculInI Ih .. 1 the p!laM rinse 
(.&Mular diaphratpll ead phau-.hiflinll 
,,1"Rllln", .,.. concealric. . 

13. ct:~ Ihe pha ... ,hifl ddleellaa limil 01 
Ihe mlcrolC.Ope periudically. 

a. Remuve Ihe HSE/NPL ph ..... conrra.1 
lell ,UJa (rom II. mippina conillwr and 
cenler il WlI.Ier Ihe phase objective. 

b. BnNl the block. of srooved linel inlo 
(",CIUI. 

NotL-Tbc .lide conai.l, o( ",'en lela of 
Bruc.vea lea. 2LllrtlUvel 10 each block/lo 
J,:~c/lnJ.II" order o( "1_lhlllly from lolla 1 10 7. 
Th. nrquiremelila (ue collnul\I are &hltl lhe 
ml.;Nl4;<Jpf! OpIlC. mlUl "'1 ... I"e Ihe aroovld 
huell In 1111 J c..Jmlllllhlly. QII~Oush &hey nuay 
Ir'Ik":- ,\In.l!,.,h,,1 (amI. and !h"1 Ihe &roo"wei 
I"",,, in ael.~ ilIa 7 mual be inllwble. SoIl. 4 
..nal 5 n"," hoi 1I11.all parb.lI~ vi4lbl" bill 
"'4~ Vajry slillblly UI "i~lbilily bel ween 
nlicro.coiJel. A .IIIUUSCUpe whia:h faa. 10 
mt:ellh~e NqulteAlCnll twa lilltcr IOU low or 
lalG hl~ • rnoluLion 10 be liNd fUl' llhe.IOI, 
uwm..lile, anUlopbyllu .. an.! iCIUl.Jlila 
I:o ... nllnll· 

c. If Ihe i1use qUilulj' dt!lerioI4""" clean 
'he micru~pe ol'lica .. ad, ulhe pltllll"m 
J:.lfSlll .. conalill the mic:ruac:ope 
Rlilnu(aelw-er. 

14. QUillily eUlllrol uf fiber "'OIUlII. 
i. Prep,,", Dr'" culIIIl Ii.lld blanJr.. .. 10111 

Wllh lbe licld limp I.: .. IWp.lrt the COWlII OQ 

each b~ CIoIcu1"III the _.D or the new 
blam. tounl. Ilnd li&hlrul this v.lue (rom 
each IalUple COIIIII boIfon ... ptX1iD, the 
reaulla. 

NOIe 1.-11le idenuiy ol the bwak f&lae ... 
Inl)Uld bee WIM-lwn LO &be COIIRfU 1III1i1 .U 
(.JWUI havd b...'t!n compllwd. 

Nule Z: U • field b1aak yic:lJa fiber CGIIIlIa 
areala=r then 7 iiben/l00 Ii.lda. rep.xt 
puwible coal.llaWuuioa o/l~ IoImpl ... 

b. Penurm bliud rec:.M.IIlla by l!w IiIlIIe 
COlllllo!r on 10 percent of Ii!len COIlllLed 
(.liJe. rel .. beled by I pencm alb« &hla the 
colllllllrJ, 

15. UN &heloUowia, luC 10 delenlUae 
whll;har a p.ir of c.ouaaa QQ the ~ Iii .. 
sholu1&i be njllCleci be.:a1loN ol poaeilala ~ 
Tbia 1l"liIIll'; utinwlo. the coualiq 
repeajlabilily III IIw !N~ coaIIdeace lneL 
DLM:alr.1lhe _pie iI the diffannca batw .... 
lb. two c..JIIDII eJU:Hda %.77(F)I,. wbete 
F .... vet .. at of lbe Iwo faber counta and 
.. ~rel.&!i\'e slaadirci cLavwlloa, wbicll Uaould 
be d.rived by each wbtr .. uxy IwMCi OQ 

bialorical ia-ho"N cia ... 
No ... -tl • p4ir 01 couata la ... jec;lecla. a 

flaWl ol thi,lft&" I'8COUAl the rem';pi", 
IIIIIpI .. in the MI aod .... the llelllli COW1ta 
Illllwi Ibe flllli couall. Dlecard 1&11 ... ~ 
p4ireci COIIII .... 

18. EnroJI I.ch new CGIIDIer IA • lfaiaJn, 
courw Ibll compilU perfOrm:&IICI al 
CRlllllefS on a variely of IoImpW. uaia& tbIe 
pl"OQ.iW'l!. 

Noca.-T&a enl"'" aooct ... produdblllly. all 
t.IIoC'UlarIH IIII1111NCd In ubatoe. .... mollle. 
anlhophyllile. lind IlclinGlile CUlllllina an 
rcqulM 10 purticllUle ill lbe I'rofIciency 
Nwl~'lical Tnlin. (PAT) Proaram and abouW 
Nulinely ~rtleipale wla.b ath ... ubaIO •• 
lnrnoJlile .• nlhopbyllll" aod Idlnolill fibet 

REFERENCE FILE 

C:UWIIII"IS lilbon.lorio!, .n !hll u&;h.,"",c o( field 
'IImpl", 10 comperr. pcrrurmance u( counlers. 
MclSufl:lDenl 

\1. Plilee !h" .Iide on Ihe mecll.okul alaGe 
o( Ihe callbraled aucroacape WI!h Ihe cenl. 
o( Ihe mlllf uud"r Ihe objtleuv. len •. Foo;ul 
&he mictollCOpe on the pl"ne oC Ihe Ciltu • 

18. Rquliuty check phue-rina oIlilnalent 
and "oWer Illumiruhon. 

lao The foUowlnll a,.. lbe cOlllllinll rul": 
I. COIlOI OAly fiben lonaer Itwo S UIIL 

M .... u ... Ibe I~IIIlh of cut\'cd fiben alonl&h • 
c:unte. 

b. CoIIIII only libotn wilb I lenl,b·lD-widlh 
ralio I'quII 10 or graill .. chill :]:1. 

Co For fiben lboll eros. &he boundllry uf Ih. 
....UCllI. fi,11I. do &he (a1sowins: 

1. CoIIDlany liber lonler &h. 5 ura Ih"llIet 
enlirely wilhin &he ,",lieule area. 

1. CoIIIII aa \oW fiber any fibolr ",Hb nnly one 
ead Iyina wilbia Ihe .,..lle~ll. irea. 

3. Do aul COIIIII In1 fiber lbal c:n:11IP. Ihe 
puLicule bouodaty more &han one.. 

" Rejec:1 .ad do nol CGuol "II oth .. ., fibe,.: 
d. Collat buodJet ol fiben II one fiber 

un1eu individual Gben CIIA be ideillifieci br 
obNrvina bolb enda ol. liber. 

.. COllllt IDOqb .... tia&.I. field. to yield 100 
fibttra. Couola miaimuoa ol2O fIalda. SlOP .1 
100 lielda reprd1eu aliibel' couot. 

20. SWt CGlIQlina lnIaa one aDd 01 lb. filter 
and prup.ae aloal .... d1aI1ine LO the ot.ber 
end. ahih aill_ up or dowa oa the fillir •• nd 
caoliaue IA &be ... VIrII direc:lloa. Sltlect &:Ida 
nodomly br IooIWac .w.y froaa the Iyepiece 
brieny wNIa edvanciaa the ....... olcal Ilqe. 
Wbea III aa'omenle CDVVI ca. ~ or IDOIe 
oIlhe field or viaw. reject the ft.1d &Ad NltlCI 
aaot.ber. Do QQI report ... JeCIed ftaJde iIllbe 
DIIIIIM ol tutal 6e1de c:ouotecL 

NoIa.-WbeIl couadoJ • field. CDntinllOUlly 
aceD I cup al focal plaDa br IIIO¥tq the 
lIoe lOClll bob LO cieI.c:I very floe fiber. 
which have become nabedded ill abe miW. 
The amalI-ciiamalerliben will be verr faint 
bill an an laaponanl coalributioo 10 the catal 
COUOL 

CaladaIJou 
%1. Calc:Wa1e &Ad rwport 6ber cIeoaIlr oa 

&be tlJler, B (8ban/ .. I); by divW1ia8 the 
LOIaI fiber couo&. P: aUalUl the IDMD field 
bIaak couo&. B. by the _ber 01 faelda. G: 
ucl the flaJd ...... ,.. (Q.OQ7I5 _'lor • 
properly c.alIbraled Walloa-8eck.elt 
..."liCl&le); 

(Sec. 1110.1001, A ..... 81 



penmllrd 10 be IlUfiIOt .. bcah,So 1I1·!II.,I·, ... 
Inlhopnyllile. and aClinolil1 work.. for 
fllTlOCtlft prolect;on. re'pindoR mu,1 nl your 
r~c.. 4nd I\e"d Inualy. YoW' emplo)~r i, 
required 10 coaduci fll lelUl whan you u!e 
r.nll!llianed I ",Ipirelor Ind 11"1111 II man/h. 
Iherufh:r R~~pireloR ahowa nlll he 
lool('"e<l or removed in ",un. l ilual;.lnl 
wlw. ... Ihelt 11M II requwd.. 

B. Prolccliv. Clolbil18! YOIlIln! re!luire:! In 
W,!!'" pmlKtivll clothina in worit lre41 ,,·h.m! 
ul~I"'" InmI/.Ilill. allU\ophyllile • .nJ 
4L1JOUJjIe rabat conceatr~lionl .lI.GI!eJ Ihll 
pen'lliUlble exPOI"" limil (PEL) 010.% flc.. 10 
preunl c.unl,unin.uon 01 the .Iun. When! 
prolll(;Uve clollWla 1I.wqWnd. YOW' eWjlloycr 
mlal piovid.! )'0Il with dUll lanuonl .. 
UIlIo! .. YOIl .... workina 011 Ii lara- .. o.llas. 
lramoli"" enlbophyllile. <And aClinuli1l 
relllovld VI da!lI\Ulition project. yUW' ~ploy~t 
111;1.1 .1.0 ptuvida a ch~np rooan lind 
IIP ... ;,I. loc.:kllR for yOW' Itreel cJOlb .. Maul 
&;OC\1O,lIlinaled wurit clothe .. II 1'011 " ... 
wGriti • ., 011 • lara- .Ibe.lu.. \rImolil .. 
InlJwplayllila, end actinolila removal or 
cWmoJj~ pcojecL!IAd wblte it 1I1 •• libl. lu 
do 10, )'OW' unployu IDI&It provide I cJ.eaA 
toOI'a. aho_, and dacoGllllliAalion room 
C4IIlU,UOIlol to thl wor¥ A,.... WblA IeI"iAl 
lb. wortr. ...... yOll mlllt ... mov. 
cont.aaaWited cJo&.biAa beCorw pnx:ecd1,.. to 
tbe aIa"W." U tJae abo .... II aat adjaQlal to 
lb. wurir. ...... )10\1 mUll VlCU&IIIa )'QUI' 

c:iulhi"l beforw pl'OCHdiAc to tJae cb.a,. 
room lAd abow .... To pnVlot IAhaUn~ CIIMre 
III coa&lUDiuled chaqa roocna lAd abo ....... 
leav. )'QUI' rw,pitator 011 ualil )'OIIleawe lb. 
~WII' u4 .,.111' the c:lau cbuaa roocn. 

IV. DllpoaiIJ Prucedillft and Ceaoup 

A. W ..... that.,. emented by pt'aClI_ 
w ....... abn .. lnmolita. lA&bopAylUt .. aAd 
actiAaUIe II pteMftt iIIcbMia: 

1. Empty ubas&oa. lmDOula, IDIhophyWIa. 
and ac:tlDOlite alaippina COIltainen. 

Z. ProcII .. w .. 1ea ,ucla II c.utUap, 
trilDauap. or "'leet ID&11ria1. 

So HotIMk .. piaa w~ froaa .-pUla or 
w-'ftl. 

.. Aabatoa. ImDoUIa, aAtbophyW .... mel 
.alaGUl. flraproallna or IAluladat _tariaI 
that " Nmowd from bulldi"", 

L Ik&lldiac producta that CDQtaIIl uba .. 
tretDOlila, IAthopbylUta. lAd a.ctiDA1i1a 
~ncl dUol'inl ~ I'CAOvatiollor 
~ti.oa. 

.. Coa&aa!Dated dilpoaabJa pcotecdn 
c:JodIina. 

8. Empty alaJpplD. bap caa be flatt.Md 
linda ahaaat booda and packed Lato a1.rtlaht 
«Xlla'-'t lor d1,poN1. BalpIY alaJpplDf 
druma .,. ddlk:Wt to c:IaaD mel ahoIIlcl be 
~ 

C. Vacul&lD lop • cli,poaabIe pal*' m .... 
ahoIIlcl DOl be c:laaacd. bul abouId be lfIRyed 
wtlll • l\oe ... 1. mial ud p&.ac.d Lato a 
lab.l_ ..... coalaia .... 

7-10.-.1 

D. Proce .. WUle .nd bouaekeepina W.lle 
,houJd be wetted wilb W'let or a aWt.Nre ol 
•• Ier IJIId Nrillctanl pnor to pecka,Laa III 
d"poI" ble c:.oolaUMt'l. 

E. M"larial cocliaiAi,.. ubaalOI, tremoUt .. 
IlIlhuph)'IIiI" ILIICi a&:1I001.11e thai i. removed 
Crum build in,. mUll be dilpoMCl 01 La I.ak· 
U~I e-aul fhicJ.. plutic bap, pla.tic·lined 
(;ardbcwtrd conlainen. or pl .. lic;.liAId Dlllid 
conl.ine .... Thne wa.l ... whlda .,. ... moved 
.bil. wet. ahoWd be MaJ.Id iI\,Pontalnan 
boIfore fhey dry 0Il1 to mialm_ the rei .... of 
•• be.loa. lnImoUte. anlhopbyWIa, and 
.clinolill llbere dllriAa baAdlIna-

V. ACCIM to InIGl'lDltion 
A. ElIch yelr, )'OW' employ.,. " rwquitad to 

inCOI1Il rOIl 01 the lAlormaUaa coata&ned III 
Ibll ltandard lAd appcDdkn lor .. baloa" 
lremolil" entbopllyUi .... lAd MCt1aalitL In 
addiljon. yOIll' lI1l}lloy" mut illllnlc;l yUli III 
tb. prop« work pradJcn for baDdliDi 
IMterial, coalain1nlaabatoa. \rImol1la, 
aclbopllyUila, lAd adiDolila, aDd the camet 
\I.M 01 protec:tln aquiSNMDL 

B. YOIll' _ploy- iI.wquinld to dlttenDiM 
wbathu yOll .,. baUIc upoeed CD ubnaoa. 
u-li .... aaLbophyWte, aDd acUoollla. YUII 
or row ~'at1w baa tJae riabt to 
ot-v. ~oY"""'-u lAd to 
I'ICIn1 the reaulla obta1McL YOIll' employ.,,, 
required to lAlor. )01& 01 yow upoau.ra. aDd. 
Ilyoll .,. upoeed abon tJae petmYalbie 
IItni&. he or Ibe " rwqllind to 1Al .. yw 01 
the actJou &bat .... beUIt takaa 10 redum 
)'OW' upc»IIN to witb.la 1M ,. t"INe u.JL 

C. \. our ampAoyw Ie NqWred 10 keep 
recurda 01 your ~ lAd IIMIdk:MI 
eulll1AaUoaa. n.a. ....-- rec::wda IDIoIIl 
be kept lor at ... tthirtr {3D/ )'Mnoo MedkaI 
reconII mUll be kept far tbe period 01 JOIU' 
amp1o)'1DlClt pl_ th1rtJ (30/ Jean. 

Do V .. amp&oyw 11 rwqWred to NIuM 
yow upoMlW ud aaedicall'llClDfdl tD row 
pbylic:iu or deaip&ed ~taU" IIpcID 
yOIll' wrillall NqUll&. 

~H .. tUl'wn U .d 
~Clld h larA h d •• 
~~rw...."'Ad M .. ,... 
W"I" 
L RoIIIe oIBAb'J 1DMIt"-1Dan"-
II. ToxJcoJacJ 

C!AIcaJ mcs.c. 01 tJae Mvane .a.:sa 
auoc1alecl witll expoawe to ..... toa. 
treeoUla, IAcboplI)'Wla, lad adiooUla, 11 
pnMIIt IIlIbe lor. ol ........ ~ 
.pUlamJalopcA1atudM. 01 OCQapaUoullr 
expoaecl ~ famUJ coatacll 01 worbn, 
aDd penona 11\1111 .... ubeacoa tnmoUla, 
IAthopbyWIa, ud ecUaal1 • ..ua.. n-. 
,tlldln bave abowD a cWlIIile aMOda"
betwaQ IXponI'I to Iebeec.oa. u-U ... 
IAlbopbrlUla, lAd ediDoUle aDd .. 

Increued inodlace olluI\I (;ancor, pleural 
.nd renlon .. 1 _.athclioma. a.,InMGIlatiDa1 
cancer, and ubulot.ia, Th. la"., Ie a 
di .. blinalibrolic 1"'11 dillaM that Ia cauaed 
oDI,. by upoaure lu a"loa. EapoeW'l 10 
ubellas. tremohla. anthophyllita. aDd 
.ctinolite ba, allO bND UIOCialwd with .D 
tna.ued incid.enc:e ol.lIOp/wa.IL kidney. 
lar,.np.L pAaryn,.1Il. and bucc.l cavit,. 
(;a1\Cll .... N with othcf' Ir.AowD chronic 
occ:vpalloaaJ dI ....... ciiMaM IltOdatad 
with a.balOl, ~DIOJjI" IlIthapb1llit .. and 
.ctLDOUta ,aurilly IP"", abolll 20 y.an 
CollowiDa tba firet CICQ&r1'nCa ollllpCIawc 
'111.,. .,. no knowa acule .creell -..oQated 
with upoellt'l ID ItbaeuIa. tnmolita. 
anthapbyUiIa. and ~I .. 

EpideGl.iolUlica1l1udi .. iAdicala that tbe 
riak 01 luna CIAGIt amana expoeed wortr.ara 
who lmoIr.e ciaUl" .. i, ..... tJy iAcnaaed 
o.~.r 1M riak IIlluaa cancer UIIIOI AOO

upGMd IIIIOkan or upoeed non,'DoIulf'lo. 
1lwM llUdiaa lUG"t Ua.1 ccualioa ol 
lmokiDa wW rodwca tJae riIk ollUAI c:ancur 
lor a penoa ~ to ut.n .. IreaIolia.. 
IlItlwpbyllila, lAd actiaolila but will no( 

I"IIdw:e It to tJae MIlle In el of rilk a. lIwIt 
IXlIIina ror IA expoMd worker wbet !au 
Uyu..-aUd. 

DLSlpaandS~ol~&ed 
D&Mua 

n. eIpa ud ')'IIIIpCCMU 0I1uDa cancer. 
... 1nIiD .... 1AIl CIDCIr IIIdIlCoed by ,-poe" 
to ..... 01 !rMWIU1a, IUItbopbyW ... ud 
ac:tiAal11a .... DOt IIIIiqIaa. IJLCIPlllwlt a c:ba& 
X-nr 01 .. eapoeeci patiaDl wilh ..... ~ IDI, thaw p&aw.I plaqaa. ~ 
eakUlcaUoa. or p&eun1 Jlbroaia. S~ 
~ ol •• a«bel •• 1acWde 
elaartMeI 01 btMtb, paD III die walla ol .... 
c:IMI&. or .bdm-Iul paja. ".o'belj", .. !au 
a aucIa -..Ia&aaq period ~ willa 
baaa QIICC' (40,..... wanal5-a JIUI)' 
aDd aaeeo&heIilJlDa .. thatelore aaocw liUlrlo 
be rOUDd IIIMIGI wcW.a wbo ..,. firac 
upoaad to ubM&oa at lUI earl,. .... 
t h 10'bell".. Ie always (aLaI. 

Albatoal. Ia pel_I'1' n~ caued IIJ 
aM 1t'CV •• I.tIoI 01 aabeaw. fiben III tJae 
l~ S~ ladacIa .a.on.-. 01 bteetb, COI""I. falipe. ud vque leellAp 01 
~ Whea tbelibroei. ........ 
~ oIbnada OCCUI'IIVIG at ...... 11M 
dl • .,...ul oI.lbaloaIllI buocS - alala&orr 
01 aJqIOIWI to .tbaetoa. the pneeIICI ol 
~dc radkllntPc c:.b.aqn. __ 
IupUa&orJ c:ncklae (raIeI), lAd otMr dlnkal 
lea ...... 01 ftt.oaiac I .... diMaae. "-raJ 
pia .... aad dalctr .... .,. at. Inad_ X· 
np t.aII.IG dwtac aM aut, Nan 01 aM 
'"-- AtbaetCll6.11 on.. a prcIINIII4". 
d&.Mue ..... the aa.-c. ol QQpttpeecl 
rqI .... althoqllllUa appealS to be a b1pl, 
1Ddlyidy,ellad cbarec:laria&k:.Ia ...... CUll, 

deeda -1 be ca ..... bJ ~ or 
CIIIdUM: (aiLn.. 

(leG. 1t1Q. 1001. ~, I n IIa K) 
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TOXIC SUBSTANCES 

IV. SlIlVaiUlioce and Pn!\,t:nUva 
Couadentti.ona 

At ~Oted abov •• exPOIUN to wbealO" 
InmoUI •• uthophyUlla. and aclinolila haa 
baea Waked 10 aD incnIaMd rillr. oC lunl 
c:ancar. tnaaornaUoma. , .. Irainlallinal 
c:ancar. aad ubnlo.i. amona ClCCupaUonall" 
u.po.od workers. Adequala ICI"HrUna 1 .. 11 
10 dalermiAe an amploy"'a polaolaal Cor 
daYalopinl ..nOIla chronic diNlI ..... uch a. 
CUClr. froCD .xpotuft 10 a.be.loe. tremolll .. 
anthophyllila. and aclinolilll do nol prwMnlly 
alUIL Howevu. aulDe 'ell .. panicul..,ly chall 
X-ny. and pu!mOAliay (unc,lon le.I&. IIIIIY 
lodicala tilal an amploy .. hal been 
ovanxpoaed to albe,loe. Inmolll&. 
anthophrUU ... nd .cUoolil .. lncra.aIn& hJ, Of 
bu riak 01 dnelopina axPOIUl'H'8Wled 
c:btonic diNa .... 1I i. imponul Cot' tha 
phYlicWa to bacoma C.uoili.t with the 
opctIIWII coadUjon. in w/W;!a OCCIIp.UonaJ 
Illpo.ure 10 .. bcstoe. IremoLi' .. 
ulhopbyl1i&e. aod aclinolila I, libly lei oc;c:ur. 
1bia iI pe.niaaJatly _poRIal ill .V"ualiA, 
medic&I aod work iU6loriH ud ill c:.ondllCliq 
phyllcal uaaUAillIoAa. Wlaal u acdv. 
empLoy ...... been IdanUn.d u!ul1Ma beaD 
ov~ to .. balOa" trunoIil .. 
• "thopllrWI&. aod actioolil&. _al4ll'U .. 1r.1IIS 
by &be -.pIoyer 10 elLminlala 01 anililil. 
lunlMr UfIOAIIN abould alia Lower &be riaIr. 01 ""0lIl '-a-tana CQAMquaDCa. 

The •• ploy. Ia reqllind to lutil\lla • 
medica! IlItYeiUaaca prosn. Cor .u 
uoploy_ wbo .... or wW be .xpoead 10 
ubaecoa. 1nID01I&e. ulhopbyWI .. and 
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actinolita al or above tila aclloa leva I (B.1 
fiber per cubic ClDUmalar 01 air, ror JG ot' 
IlION day. par ya.r aad rot' aU amploy ... 
,..1\0 Ita ."'1Nd to wau • oea.tiv .......... ..,. 
.... piratot'. AllaxamioabOaa aod proced ...... 
mlUlt be perlOl'lDld by ot' undu &be 
IUpcrviaAoa or a UcaAMd pbyaIcWI. al a 
rc.aonabla time &ad ptac.. aod .1 DO a»I to 
lhaamploy_ 

Altbouah broad 1.1tNd.1. atVIG to &be 
playatc:iaQ ill pruc:riblDf apea!rc: I.ac. to be 
lDdud.ad ill tha IIIIdicaI .lIIVatua.u:. prDIr&nIo 
OSHA requil'a 1acl1laI00 altha lollowina 
alamenl' iIlIU rauUM axamJnaUoa: 

(I) Madlc:al aod work Ial.loria wilb .pec:WI 
anpbaaw dlraded to ,yII!I«OIDI allhai 
.... plratoty .y.laa. C&IdIc.JvucuJar l)'llaai. 
and dljIC.a;\·. tract. 

(ill CoIDplcUoo ol tb.a Napiratorr cUaeua 
qllnbOnAainl CGIIIlajnad ID Aflpandix D. 

{lill A pAyalcaJ ....uaatioa Iac:ludiat • 
c:hetl roan&paocl'Ua aod ,'1111100'" fucdaa 
Iftl 1hA11ac:lud.a ........... t 01 &be 
.aploy .... rOlCld vila! c:apacity (FVC) UG 
10lUd upira&ory ven.. It OM IOCIIIDIi 
(Jol:V,}. 

(Iv) My wbara&ory Of' odw laIllUl \be 
.urolalq pbyaIc:iaA ciaaaa b, IOUDcI 
medical prac:tice to be ......" • 

The ... ploy. b requinld to 1Mb tile 
pnecribad leta. ."aU.ble llleut allAualI, 10 
tIaoM amplo) .... covand: IDGN ola.a tlwa 
.pedlleclll ~1IdId by &be ~ 
pby.1daA: aod upoa ...uaadoa 01 
IIIIplor-L 

The employer la raqWraclto prcMda 1M 

~ ... " _ .... .. 
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pbraldlo w,1la the roUowina 1nI0rmatiOA: A 
copy or thiI lIandatd and .ppan.dlca; a 
GctaiFtioo oIlh418111ploy .. •• dulila .. lblY 
n:1 ... e 10 ... besIO. expo.ute; the I'IIIrloyec'l 
rel'rcacnlali.·o luvd or fII.;MII:1N 10 ube:\lnl 
In:moUIe. Inlhophyllite. ud .~Iilwhlr. • 
d.:acription or lillY pe .. ",,;l pral.ctiu '0&1 
rc,"it.luay .qu'pmant IlaIId; end inCotQ\Oltioft 
rram p ... viQU.I Ill4ldiw axamiA&tiGlll 01 the 
alfac:.tlld IIIIl'lo~_ Ib.I iI DOt otlaa"",iM 
Ivajlable to &be pb"liCWL. WaIrJaa tili. 
WOI1llllIWa availitbla to &be pbylicW\ wiU 
.MI ia tlaa .vuJualiuA olIU emplo)· .. •• bullb 
in re1.tIlioo 10 auianad dulil. aod nlnese kt 
WNt paC1Ol\lll protec;u\". 1quApaa.a1, if 
roquUvd. 

ns. a.plny .. 1a reqldNd 10 oba.la I 
wrill_ opinloa rrom &be 1UIIIWa, pby.idiul 
coatainiaa &be reauJa. or tlaa -Uul 
alu,mlD.lioa; the phylidlUl·. opiaioa .. 10 
whath .. tbe employ .. baa 10" o.taclaci 
IDCdiClI conditloaalMl would plac:a Ih. 
unploy .. II ... lAcnaaad rtllk ol •• poIUI'e
...~tad WNOM: lOy --.andecl 
lloaJl.1ioaa Oft &be .IIIPIo)' .. or 00 lh. .... 01 
peraot\IIl prolecti.,. ~ulpallDt; aad a 
."Iament thai tb.a emplo)"ee b .. been 
Inl-" b, the phya&cjen 01 &be ,.auJta 01" 
&be medical .xaDlinatioo end 01 u, IIledicII 
coaditioaa malald to ubntOl, truaoIi&e. 
ulbopb,WI&. and ac:linolite •• po.ure IlaAI 
require Ii&nW axplanalkla or tnIll11aU. Thia 
writtua opWoo •• DOl rn" .pacirlc 
nnw" .. or dialP'C*l uaNialaci to upo.UN 
to ubatOi. tracaWt .. IOtboplayUI&e. aad 
ac:tiuolita. and • copy 01 the opiAion 1ft"'" be 
provided to the "a":lad _lIIoy", 

("'1110.1oe1, ',._ 1111 HI 

1U 



( 

31:3116 

192e.51 AIMsCCM. tremoUtc, 
tnophylflte. ancs ec:tInoUle. 

. Sec. 1926.S8 added by SI FR 22756. 
June 20. 19861 

(a) Scope and application. 1'hi. 
.ection applies to III construction work 
II deFinr.d in 29 CFR 1910.12Ib). 
tncllldlr'g but not limltt!d to 'he 
Col/owang: 

fl) Oemulilion or ~"I'''ole;~ of ljlrJclurcs 
where i1sbc~tos. lrc:nolltl:. anthophfllite. 
or ilctillillite is pr~$~nt: 

(2) Rl:nlovlll or encapsulation of 
mitIOri .. l. con'ilininll a,,1;o=,:;:.:_. lr':molite. 
anlt:'Jphyllite. or IIclln~litc: 

131 CL,".tru"i:.Jn. "ltcrJlilJn. re~'!tjr. 
mdintenolnCf'. or fen.watiun or 
,tru&:ture ... ubltra"! .. ut POrtiolUi 
thereoC. thllt contain I.be.to •• t~~rnulite. 
Inthopltyllite. or nctinolitJ: 

(4) Jnltall.linn oC pooucl. eont.1!nlng 
.sbesto .. tremolite. anthophyllite. or 
.ctinolite: 

(5) Asba.tOl. treaaolilc. anthophyllite. 
.nd .ctinollte 'pill/emergency clelnup: 
IU\d 

(6) Tranaportallon. dispo • .JI. storage. 
or cont:linment oC ulJestos. trcruolite. 
anthophyllite. or .ctinulite or pNducta 
containlDlllAsbe.tU •• tremolite. 
anthophyllite. or lIetinolite on the .ite or 
location .t which conatructJon .ctivities 

fa perCunned. 
(b) Definiliotlll. "Action leval" meanl 

.n airborne concentr.tlon of •• beltO" 
tremolile. anthophyllite. .ctinolite. or. 
combin.tlon of thete mineral. of 0.1 
fiber per cubic centimeter (C/ce) oC air 
calcullited •• an eight (S)-hour tirue
weighted average. 

Of Alhe.to." includel c:hry.olile. 
Itmoalta. croc!dullta. tramoHt ••• be.tIM. 
.nthophyllite ... be.to .. act/nollte 
•• bnto .. and any of thele mineral, tMt 
h.s been chemicelly treatel! Mnd/or 
.ltered. 

"AI.illant St!c:retary" means the 
Alalltant Secretary of Labor Cor 
OccupatioDliI SaCety and HeMIth, U.s. 

~i'clrtmellt of l..1bur. or Ilelilinec 
"Authorized fJ~rson " meltn, ilny 

pt'I'~UI1 lIuthorized by the p.mpluyer and 
requIred by work duties to be pre.ent U1 

regulated areal. 
"Clean room" mt!anl lin 

uncontaminated room havins C'Jcilitie. 
Cor the Itorage oC empl"yellj' .~et ., 
clothing and uncontaminat,~J malert.l. 
and equipment. 

"Competent person" mf::ana one wh'l 
il c:lpaule oC identiCying e.i.Ung 
asbeato .. tremolite. anthuphylhte. Clr 
actinolite hllzard. in the workplace and 
who ha. the .uthority to "'/le prompt 
corrective mealurel to eliminalf' them. 
II IpKified In 29 CFR l!r.!f1.3l(I). The 
dutiel of the competent tMlAI1n include 
• t lc~"lt lhe C"Uowing: atabhlhing the 
oeglltive-prellu,.., enclo.ure. ensurinl Ita 
Integrity. Mnd controilina cn~ to and 
exit [rom the enclolure: lupervi.ina any 
employee expolure monitoring tt!qulntd 
by the ItlUlcWnJ: elUlwill8 lhat .0 
employees working within auc:h .n 
anclOlunt we.r the appropriate peraorW 
protective equipment. are trained in the 
U&8 oC appropriate method. of r.cpoaure 
contNI. and UM the hygiene facHiUu 
and decontamination procedures 
lpecified ill the Itand .. rd; and enswlna 
that engineering controla UJ \LII ant in 
proper opetlltina condition and are 
functioning properly. 

"Decontamln.tion area" meana .n 
encluaed area adjacent and caanl!cted 
to the re:lUlatcd area and conailting of 
an equipment room. Ibower arell. and 
clean room. wNcb ia uaed Cor tbe 
decontllmination of wonara. ol.1tariala. 
Ind equipment contamJuated-with 
IIbe.to .. tramollta. anthophylUt .. or 
actinolite. 

-OemoUtloll" me.nI the wrec:ldng or 
taking out oC any load·supportlna 
Ilructural memlJer aud any rei. ted 
ruing. removir-i. or I tripping of 
IIbeltol. tn:molite. anthophylUte. or 
actinolite product .. 
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"Oirector" meanl the OlrpctC)r. 
Notlion,,1 fnstitu'll ror Or.cupali"nal 
Soi!Ply and Ifr.al.h. U S. O";Jllrtp:ent of 
t1.!:allh ar:d Human Servicel. or 
deaijlnce. 

"Empillyell expClsure" meanl thilt 
expo,ure to itubl)rne oIsbeliitol. wlnula ... 
anlhophyllite. actinoUte. or a 
cnmhination oC thele mineral .. tl'.Jt 
wIJul1l ur.Cllr IC the p.mployee were nut 
lI.inll r~:lpiratory protective equipm.nL 

"Eq'lipm;rnt room (chIAng. room)"' 
me"n. a c:ontllDliDated roomlOQted 
within the decontamination area that la 
lupplitld with Impr.nne.ble bllg' or 
conlilincrs Cor the dispo .. l of 
conCi.min.ted proteetln clothina And 
equlpmllnL . 

"Fibllr" meAn. a piU1.iculate Cona of 
Il!ibe.to&, tremuUte. anthophyllite. or 
.ctinollta. 5 micrometara or 10n(lCl'. with 
• lenl,lth-to-dlameter NUO of at le.st 3 to 
1. 

"Iligh-effidency particulate alt 
(HEM) filler''' meana a mlllr capable 01 
tr.pping and retaiaias at lea.t 90.97 
percent oC alllnOnOdi.pened particles 01 
0.3 micromaten UJ diamftter or ...... r. 

"RlIJ(Ulated area" me.nI en area 
atnblilhad by the employer to 
delftUClte are .. where airbom. 
concentrations oC albe.to .. tramollte. 
anthopbylUte. actinolite. or • 
combination oC theM minltral. uceed or 
Cltn reuoll.bly be expected to exceed 
the penuiaalble expotunt IlmiL The 
fe¥\llated ..... m.ay take the Corm of (1) • 
temporary encloawe. aa requind by 
paraVclph (e)(6) oC thia MCtioa. or (Z) an 
..... dl!mucated in any JUaDDa' tMt 
miolmlzu the IlWllb.t or emplaJ'" 
expoMd to ubattDi. trtmollta • 
&IlthophyWta, or actiDolll .. 

"Removal" mealll the taking out or 
atripplna 01 albe.to .. tremolite. 
anthophyUUe. or actinolite or sn.tariala 
containing a.be.to&, teraaQllta, 
anthophyllite. or actinolite. 

(Sec. 1t:at..51(b)) 
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"Renovalion" mearu Ihe modifying o( 
Ilny niSling IINClure, or portion 
thereof, where exPOlure 10 airborn .. 
nbe»lol. lremolile. anlhophyllile, 
ICllnolite may relult. 

"Repair" meant overhauling. 
rebuilding. reconslructing. or 
recondiliorung ol liruciurel or 
lubltratel where .. beltol, tremolite. 
IInthoph}'J1ite,or actinolite il prelcnL 

'"Trcmolite. anthopbyllite and 
actinolite" meanl the non-nbeltol form 
o( these minerala. and any o( theM 
minerala tbat have been chellliClilly 
treAted and/or altered. 

(c) Permiuible ~)(PCUIUfI limit (PEL). 
The employer ahall enlun that DO 
employee il expoNd to an airborne 
c:uncentratlon o( aabelto .. trelllolite. 
anthophyllite, actinoUta, or a 
combination 01 the .. mineralala excela 
o( o.z fiber per cubic centimeter of air u 
lin &!i/Ult (8) hour time-weighted averase 
(TWA). al determined by thelllethod 
preacribed in Appendix A o( thia 
Mctior .. or by an equivalent method. 

(d) Communication amana .mp/ayet¥. 
On multi-employer worbite .. an 
elf.ployer perfonniDg albetto .. tnrmollt •• 
anthophyllit •• or actiDolit. work 
n:qu.iring the .atabliahment o( a 
resulilted area ahal1 inform other 
employera OD the lite of the nature 01 
the employer'l work with aabeatoa, 
tremolite. anthopbylUte. or actinoUte 
and of tb4t .xiat.nce of and requ.irem.DII 
pt=rtainina to regulated area .. 

(.) &?gu/ated areo..-{l) ~nerul. The 
elllployenhaU eltablilb a regulated 
area In work areaa wbere airbom. 
conceatratiolll 01 sabel to .. tremoUte. 
anthophylUte. actlDolite, or a 
combinatioD of the .. mineral. exceed or 
can realOnably be expected to exceed 
tbe permiuible upoaure limit 
prelCribed Ia parasrapb (c) o( tbla 
MCtiOn. 

(2) ~matcQtion. The regulated IlrOIl 

ahcill be demarcated ill any lNUlIler that 
ru.1ninliz.H the Dumber O( perwGna withio 
the are. and protecll pel"lOna oulaide 
the ..... from expolure to airborne 
conc:antratiODl of albeltoa, tremoUt .. 
anthophyllite. actioolite. or a 
combination of the .. mineral.la excau 
o( the permiuibl. expolure limit. 

(3) Ac~.u. Acc".. to regu.l.t.:d &resa 
ahaU be Umited to authorized peraona or 
to persona authorized by th. Act or 
rquJationa I .. WId punuant !berate. 

(4) R"6pirotot¥. All peraona Interina a 
regulated ..... ahaU be .uppliad witb a 
re.pirator, telected in accordaac:.e with 
parasnph (h)(2) of thil aec:tloo. 

(5) Prohibillld aclivitiu. lb. employ ... 
IhaU IIllIure tbat employee I do not .at, 
drink. .mou. chlW tobacco or sum. or 
apply coamelice In th. resulatad .,. .. 
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(6) RequiN1m~n16 for ashe.to. 
~moval, demolition. and renovation 
operaIJOM, (i) Wherever (euible, the 
emplo)'er IhaU e.tabli.h negative. 
preuure enclolurel ba(ore commencina 
removal, demolilloD. and renovation 
operalionl. 

(ii) The employer lhall de.ignate a 
competent pel"lOD to perform or 
supervise the (ollowfna du~a: 

(AJ Set up the aDelolure:'"' 
(B) Ensure the integrity 01 the 

enclolute; 
(C) Controlanlly to aud exit from th. 

enclolute; 
(D) Supem .. aU employee u~ure ' 

monitorina requirad by thia aection; 
(E) Ensure that employ ... worlUq 

within the .nc1o.ure WNl' protective 
clothina aDd reapiratora u required by 
P4tK8J1lpha (I) and (b) o( thit NClioa 
Mnd: 

(F) EAaure that employ ... an tralD.ad 
ill the UM of .DgiDaeriaa coatrola. work 
practice .. and peraooal protective 
equipmeDt; 

(e) Ensure that amploy", u.aa the 
hygiene (aciUu.. and obeerv. the 
decontamination proceduru .padll.d ill 
parappb (j) o( tb.iI aedioa; and 

(H) Eoaure that .D&i .... riq COIlb'ala 
are fllDcUoniq properly. 

(ill) In addltioA to the qu.alllicatioaa 
lpecified Ia panpph (b) of tbla 
MCtiOo. tha compileDt perIOD abaU be 
trained ill aU alpedl of sabntae. 
tremoUte. 8IllhopbyWte. or acUaol1&e 
abatement. the c:oatalta of th.la 
ltandard. the idlDtlDcatioD of ubealolo 
lremoUte. anthophyWte. or acUDol". ' 
and their removal procedu.ra. &ad other 
practice. lor reciucI.Da the b.uard. Such 
trlliDina ahal1 be obt.aiMci ill a 
comprchenaivi couraa. euch .. a CQurM 

conducted by an EPA Aabeatoa Tra.iaiaa 
Center. or aa equiVaJlIlt c:ourae. 

(Iv) £JCception: For amall-acale. abort
durati 'n operatioaa. auch u pipe npa.I.r. 
valve replacemant.laatalUoa alectrical 
condui .... wtaWaa or removiaa drywalL 
rooflna, and other seo-al bWldiq 
maintenance or rtnQvauoa.lhe 
Imploy.r II not rwquired to comply With 
the requ.irementa ol parqraph (e)(e) of 
thi. MCtiOn. 

(0 ExfNUWW moniton'na-{l) G.twral. 
(1) Etch employer who baa • workp1ece 
or work operauon CQvered by tbla 
.tandltrd ahal1 perform IDQQltoriDi to 
detennine acc:urateJy the airbome 
CODceDlrationa of ubalOli. tnmoUte. 
anthophyllit .. actiDoUte or a 
combination 0I1heea aWIerala to whk:b 
employeea may be axpoead. 

(ii) Oet.rminatioDl of employ" 
npOlure ahaU be mad. from bnathiaa 
zone air .. mpl" Ib.t an rwpreeaatative 
of the &-hour TWA o( each employ ... 

:a-~,:.! 
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(Iii) Reprelenlaliv. &-hour lWA 
employee expolure Ihall be delenninad 
on tha Il4li. of one or more .. mple. 
reprelenling Cull·shilt expoaunt for 
employ ... in each work area. 

tZ) Initial monitoring. (i) Each 
employer who hal a workplace or work 
oper.lion covered by Ihil Itandud. 
except a. provided (or in para Staph. 
(O(2)(ii) and (O(Z)(iIi) of tbil aection, 
.hall perform inilial monitoring at th. 
iniliation 01 each .. beslOI, tremoUte. 
authophyllite. IIctinolite job to 
accurately delennitte the airbome 
concentraliOill o( sabe.loa. tremoUt., 
anthophyllite. or actinolite to whJch 
.mploye .. D\8y be expoaed. 

(ii) lbe employ ... may demoDltr.t. 
that employ •• Upolure. are below the 
action level by lilian. o( objecUve data 
damonatratin& that th. product or 
material coutainina ube.loa, tremolJte. 
anthopbyWte. acUooUte. or. 
combination o( theM miD .... I. caaaot 
relea .. airborne flben ill c:aaceo\raUODI 
exceed1ua th. action level under thou 
work c:ond1Uoaa baviDa the sreatat 
potential (or re1euing ubatoa, 
tremolite. aatbophyWte. or actiaolilL 

lUi) WbIN the employ ... baa 
monitonld each ubnto .. tramolJte. 
aDtbophyWte. or actiaolita job. aad·tbe 
data w .... obtalaad duriq work 
operatioaa coodIICt.ad lADder workplace 
conditiaa.a cloeeJy raembUaa the 
proca .... type of material. c:oatrol 
IIlItbode. work pnctica. &ad 
IDvi.raluDeDtai cnadUioaa ued aod 
prevalliua Ia the aaployer". CUll'lDt 
operatioDa, the empio~et may rely na 
.uch earUer moaitoriatl raulla to aatiafy 
the reqll.itemaata 01 ~ (1)(2)(1) of 
tb1.a 

3) Periodic IItDIUIIllinI wiuw, 
u/at«J QIftI&. 'I'ba emploYet ahall 

conduct dally IDODltoriD& thet it 
repreaaotative 01 the upoeure of eacb 
emplllY" who I.a ualped to work. 
witlUD a replaled an .. ~ 
WhIIl aU employ ... withbla rep1ated 
.,.a are eqllipped with .u.pplJad-.lr 
respintora opantad Ia the poeiUve
preuure mode. the employ. IDly 
d1.apenae with the daily IDODItoriaa 
required by tbia parqraph. 

(4) TemUnation of monilDlinJ. U the 
periodic mowtoriDa required by 
parappb (0(3) of thia NCdoa rev .... 
that elDploy .. upoANa. .. lDdIcatad 
by .... ttatlcaUy reUeble lDUIunaaeDta. 

are below the KlioD level. the ..... Jay. 
may c:l1acoatinue moaitoriq for tboee 
employ ... wbON expoeurH .... 
repraaatld by aucla ~ 

(5) Method O/lnDIrilonn,. (I) All 
umpla takIIl to aatiafy the IDOGitoriac 
requiremanta 01 parqrapb (0 of thia 
HClion ahaU be plnonal MmpMe 

(lee. 1t:lUi(1)(5)(1)J 
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rnllecled Collowing Ihe porocedurel 
t: _"l'clfied In Appendix A. 
t f Iii) AlIl8mplei laken to .ali,Cy Ihe 

. onaloring requ.irement. oC paragraph (ij 
oC thi. sec.ion Ihall be evaluated usill8 
the OSHA Reference Melhod (ORM) 
.pecified in Appendix A. or an 
equivalenl counlill8 method. 

(iii) J( an equivalent melhod 10 Ihe 
ORM il uaed. the employer .hall en.ure 
• hat the method meetl the CoUowin. 
crlleria: 

(A) Replicat. expo.ure data uled to 
e.lablilh equivalency are collected io 
.ide-by-.ide field and laboratory 
comparilonl; 

(8) The comparilon inuicatel that 90 
percent oC the aamplel collected In the 
range 0.5 to 2.0 times the SJermissible 
limit have ao accuracy range oC plus or 
minua 25 percent of the ORM resuJlI 
with a 95 perc.nt confidence level a. 
demonstrated by a ltatiiticaUy valid 
protocol: and 

(e) The equJvalent method II 
documented and the resultl oC Ih. 
comparilOn , .. ting are maintained. 

(iv) To lattlCy the monitoring 
requirements oC par.graph (I). employ.n 
Ihall rely 00 the resultl of monitoring 
analysi. performed by laboratoriee that 
have in.tituted quality ... uranc. 
program. that Include the elemenll 
prescribed III Appendix A: 

(
. (8) EmploYN nOli/ication of 

onillJring lftuJu. (i) The employer 
.hall notify aerected employeea of the 
monitoring multa that repreaeot that 
employee'l .XPOlun a. lOOn as poaaibl. 
Collowlll8 receipt of monitoring mul ... 

(iI) The .mployer Ihall noUfy aerected 
employeea of the reauJta of monitoring 
rep ..... ntlng the employee'l expoeure In 
wriling either Individually or by poetins 
at a centrally located place that Ia 
acceaeible to affected employees. 

(1) ObHlYOtion of monitoring. (I) The 
employer shall provide .erected 
employeel or their delipated 
representativee an opportunity to 
obeerve any monltorin. or employ" 
expoaure to aabeltoa, tremolit., 
anthophyllite. or actinolite cooducted In 
accordance with thll aection. 

(ii) When obtervation of the 
monitoring of employee expolun to 
albatoa, tremolite. anthophyllite. 01 
acUnoUte requlrel entry Inta an area 
wh.re the I&M 01 protective c10thiaa or 
equipment II required. the observer aha11 
be provided with and be requJred to I&M 

IUch clothina and equipment and ahall 
comply with all other applicable salaty 
and health proc:edureL 

(a) Method. of compJianal.-{t) 
EnginNrins control. and work 
praCliu.. (i) The employer ahall UN one 

r any combinalion of the followina 
control mathocb to .chlava compU.ac:. 

with .ha permillable expolure limit 
prelcribed by paragraph (c) oC lhia 
.ection: 

(A) Local exhault venlilation 
equipped with r fEPA filter dUlt 
coliection .yeleml: 

(81 Ceneral ven.ilation IYlteml: 
(C) Vacuum cleane,... equipped with 

HEPA fiJlen: :' 
(D) Enclosure or isolation 01 processel 

producing asbeltol. tramolite • 
anthophylllt •• or actinollt. duat: 

(E) Ule oC wet methodl. wetting 
aaenll. or removal encaplulantl to 
control employee expolurel during 
aabe"ol, tremolite. anthophyllite. or 
actinolile handling. mixing. removal. 
culling. application. and cleanup; 

(F) Prompt dispolal of waltel 
contaminated with aabeltos. tramolite. 
anthophyllite, or actinollt. In l.ak-ttaht 
contalne,...: or 

(C) U .. oC work practicel or other 
engineering controll that tha ADLatant 
Seaetary can Ihow to be fealible. 

(ii) Wherever thef.aalbl. engJneena, 
and work practJce control. desaibed 
abov. are not aulIlcient to r.duca 
employee expolute to or below the limit 
prelcribed In paragraph (c). the 
employer ahaJl u .. them to reduce 
employee expolun to the lowest leve" 
attainable by these contro" and shaU 
lupplement them by the UN of 
reapntory protectioo that compliet 
with the requirementa of paragraph (h) 
of thil aeclion. 

(2) Prohibition .. (i) Hlsh-speed 
abralive dt.c .. WI that are not 
equipped with appropri.te enalneerins 
controll ahall not be uaed for work 

. related to .. beltOS. tremoUte. 
anthophyUite, or actinolite. 

(U) Compreued air aha.U aot be ued 
to remove .. batOs. tremolit.e. 
anthophyllite. or actinolite or materiala 
containing asbestos. "tremolite. " 
anthophyWte. or actinoUt. ualeN tha 
compreaaed all' Ia uaed In conJunction 
with an enclosed venUla don I,.tena 
dHiped to capture the dual cloud 
crealed by the compreued air. 

(iii) Material. contaiDina .. batos. 
tremollte. anthophyllite. or acUnoUte 
Ihall not be applied by spray methods. 

(3) EmpJOytll ratatian. The employer 
lhall aot UN employ .. rotatioa u a 
mealll oC compliance with the expoIU.re 
UmIt prncribed III parqrepb (e) oIthla 
aecUOIL 

(h) /lMpiratory pml«:tion.-{t) 
CaneraL The employer aha11 provide 
relpirato .... and ensure that they.,.. 
uaed. where required by thla aec:t1oa. 
Rnpinton ahaU be I&Md III the 
Coli owing circumat.aacec 

(1) ~uring the Interval oeceuary to 
inatall or Implement leulb" engi.aeerias 
and work practice COIltroia; 

REFERENCE FILE 

(ii) In work opera.ionl Iuch .. 
main.enance .nd repair activiUeL or 
o.her ac.ivilie. Cor which enllineering 
and work praclice controla are nol 
rc:aaible: 

(iii) In work litationl where Cealible 
engineerins and work practice controla 
are not yet lufficient to reduce .XPOlure 
10 or below the exPOlure limit: and 

(iv) In amergenciea. 
(2) iUJspiralor •• l«tion. (I) Where 

relplrato,... are us.d. the .mploy.r Ihan 
aelect and provide, at no COlt to the 
employee, the appropriata respirator al 
.pecified in Table 0-4, and IbaU ensure 
thai the employee usee the reapirator 
provided. 

(ii) The employer Ihall aelect 
reapiraton from 'among tho I. Jointly 
approved al being acceptable Cor 
proteclion by the Mine Safety and 
He.lth Adminlatratioo (MSHA) aod the 
Nalionalln.atituta lor Occupetional 
Safety and Health (MOSH) under the 
provi.lol\l oC 30 CFR Part t t. 

(iii) The employ.r Ihall provide a 
powered. ait-purifying relplrator In Ue" 
of any nqaUve-prauure relplrator 
lpec:iRed In Tabl. 0-4 whenever: 

(A) An employee chooses to &&lie this 
type or relpintar: and 

(8) Thia respirator will provide 
adequate protection to the employee. 
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....... -ros. TAEMCIUTl. AH~ 
AND Ac'TINO&.nW FtMN 
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(3) llMpirator pI'OIJ'GIA (I) When 
respiratory prot.cdoa ia UMd. the 
.mployer ahalllDllUhata a respirator 
pfOll'UD III accordaoct with l8 QIR. 
tRto.t34(b). (d). [e). and (I). 

(II) The UDpJoyer ahaU permit eKh 
-.pIorM wbo _ a Wier respirator to 

[ ... 1121L11(11tP)(lltJ 
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challio th. filter olemonu whenever an 
InCl'llU. in brealhilli re.i.l&QCe Ia 
detected and th.U maiatain AD adequale 
.upply of filter elemenu for INa 
purpol8. 

(iii) Employee. wbo wear re.pirato" 
.hall be permitted to leave work area. 
to waah their Cac .. and re.pirator 
Cacepiecel whenever neceuary to 
prevent .tun irritation aaaociated with 
re.pirator WII. 

(iv) No employee Ihall be a •• igned to 
law requirina the UIe oC ralpiraton iI. 
bued on bi.a or ber moat recent 
examination. an examining ph)'lician 
dl:termioe. tblAt the employ .. will be 
IlD&ble to function normaUy wearing a 
re.pirator, or that tha •• Cety or bealth oC 
the employee or oC other employe .. will 
be impaired by the use 01 a re.pirator. 
Such employ" .hall be a .. igned to 
1D0ther Job or sivea the opponunity to 
tranaler to a difCerent poliUan the duU .. 

. of which be or .hel. able to perlOl1D 
with the aame employer, ill the I&me 

leosraphical area. and with the .. me 
uaiority, .tatu&, and rate 01 pay be or 
aha bed IUlt prior to .uch tranai." iC 
auch a different polition it available. 

(4) JlMpitotM Iii wt.ina. (I) The 
employer ahaJJ anaure that the re'pirator 
lNued to the employ .. exhibita tha lealt 
pouibla Cacepiec:.e leak&ae and that the 
reapirator la fitted properly. 

(ti) Employert .ball perform either 
qUAAlilelive or qualitative I.ce fil tuIA 
at the lima 01 initial fittJ.ua and .t l ... t 
every 6 IDODtba thereafter Cor .. ch 
employ .. wearing a oegative-pruaur. 
rupirator, The qualitativa 6t teeta may 
be ueecl ooly for la.tina the 6t oC ball· 
m.uk reapiratort wbere they are 
permited to be worn. ud ahall be 
conducted lD accord&o.ce with Appendix 
C. Tbe Lull ahall be UMd to .. leet 
lacepiecea that provide the requind 
prot.ec:11aa u pralCribecl in Tabl. 1. 

tI) Prol«:tive clolhina-{l) CAntUGl. 
1'be employer ahall provide and require 
the I&M 01 protectiva clothing. .uch •• 
covenl1a or aimilar wbole-body 
clotbiq. head covering .. alove .. and 
Coot c.overiDp lor any employ •• 
expoaed to airbome coocentratioOi 01 
ubHtoa. tremoUte. anthophyllite. 
a.ctiDo1ile or a combination oC these 
IDiIw'a.Ia that exceed the permi •• ible 
expoaura limit preacribed in paragraph 
(c) 01 th1a aection. 

(2) Laundllrina. (I) The employer.ball 
anaunt that lauaderiaa of contaminated 
dolhlDa la done 10 a. to prevent the 
ra1e ... 01 airborne a.belto .. tremoUle. 
anthophyllite. actinolite. or • 
combinatioo 01 the.e minera1a ia exceu 
of tha expoaunt Umit prncriUed in 
parappb (c) of thi. aectloa. 

(11) Ally employer who siV" 
contemJnaled c1othm, to another partOn 

Cor launderina ahan Inform .uch person 
or th. requirement In pua8l'aph (1)(2)(i\ 
of lhi •• .cUon 10 .trecU"ely prevent the 
rel!:a .. oC airbome ube.toa. tramol1te. 
.nthophyllite, actinolite, or a 
combination 01 the .. minerala Inexceu 
or the expo.ute limit prelCribed ia 
paragraph (cl oC thi •• ection. 

(31 Conlcminat«/ clolhing, 
Contaminllted clothm, .haU be 
Itansported in aeaJed ~rmeable baga. 
or olher cloaed. Impermeable conlAiaera. 
and be t.beled iIlaccordanc.a with 
paragraph (k) oC thi. aeellon. 

("I ProtBclil'" clothina I1M' removal. 
demolilion. and ffUlovalion optllGtiQM. 
(i) The competent pertOn .han 
periodicaUy oxamiDe workau.ita worn by 
employe .. ror rip. or teara that may 
occur durina parfOt'DW\ce 01 work. 

(iiI When rip. or t.ara are detected 
while an employ .. II worltlq within a 
negativ .. prellww eaclo.ure. ripa ud 
teara &baU be lauaedialAly maDded. 01 
the workauit aba1l be immed1ataly 
replaced. 

UI Hygiene {acjDti •• and praclicn
(1) GeneraL (I) The employer aba1l 
provide c188D chaDae &re .. 10I 
employee. requ1ntd to work ill resulated 
ateU or required by parasraph (l)(1) of 
thi. aec:tion to wear protective c1otbiq. 
ExCt!plion: In Un 01 the cbup .,.. 
requirement lpecif1ed in parasnph 
UI(ll(i). the employer may penu.it 
employees anaased la amaU acaJe. abort 
duration operatioaa. a. dac:ribed in 
paragrapb (e)(8) of thia aectioa. to clem . 
their protective c1otb.1q with. portable 
HEPA-equ.ipped VlCUWll beCore aucb 
employee. leav. the ate. where 
maiall:nance wa. performed. 

(ii) The employer lhaU 8D.IWW that 
chanaa are .. are equipped with 
aepante .torqc facWtin lor protective 
clothina and Ilntet dothi.aa. lD 
accordance with NClIoa 1810.141(e}-

(iii) WheRever rood or beverqu .... 
c:onawned at the workalte and 
employe .. are expoaed to alrbome 
concentratioOi of .. be.loa. tremoUte. 
anthopbyllite. act1aoUte. or a 
combination 01 th.ae mlDerala ill excaa 
of the perm.lllible expoaura Umlt. the 
employer .baU provide lunch are .. lD 
which the airborn. coaceJltratioaa of 
.. betto .. tremoUte. anthopbyllite. 
actinolite, or a comblaaUon of tbae 
mineral. are below tha action l"veL 

(2) Requiremenu IlM'removal. 
dlll1lolilion. and ffUlollatiu op«atiOl»
(i1 iJ«Dnlaminalion CII8G. Except for 
.maU 1C&l .. thcxt dural10a operatiaoa, 
.. delCribed In parqrapb (.)(e) of thfa 
aec:tlon. the employer abaU HtabUah • 
decontamination area that la .dtacaat 
and connected to the rqulated ..... b
the decontaminatioa of employ ... 
contamiDated with ubettoa. tremoUa., 

co ... '" .... -... -
31:3116.3 

IInlhophyWte. or actinolite. The 
decontamination area .han conal.t ot u 
equipment room •• hower area. and clean 
room in •• ri ••• The .mployer .h&lJ 
en lure that employe" enter and exit lh. 
rquJated area throuah the 
decontamination area. 

(ii) Clean room. The clean room shaU 
be equipped with Illocker or 
appropriate .tonge container Cor each 
employee'. ute. 

(iii) Shower 91WJ. Where Cea.ibl .. 
thawer CaciJitie. thaU be provided 
whlcb comply witb 29 CFR 
llno.14l(d)(3). The .howert than be 
conoguoUl both to the equipment room 
and the clean chanse room. unle .. the 
employer can demon.trate that thil 
location ia not lea lib Ie. Where the 
employer can demonatrate that iI i. not 
realible to locate tbe thower between 
the equipment room and the c1euD 
change room. the employer ahall enawa 
that employee.: 

(A) Remove albelto .. trelDollte. 
anthophyllite, or actinolile 
contaminatilln rrom their workauit. 
uains • HEPA VKcuum tw=lure proccedina 
to a thower thGt ia not c:ontiauoua to the 
work area: or 

(8) Remove thttir COIltaminated 
worbuila, don clean work.uit .. ud 
proceed to a thower that it not 
~ to the work areL 

(iv) Equipment mom. The equipment 
room ahall be .uppUed with 
Unpermeable, labtlled baS' &ad . 
contaiurt Cor the containment and 
dilpoaal oC CODta.mioated proleCtiV' 
clothina and equipJDellL 

(v) /)ecQntaminalion area enll'y 
proclldu.ta. (A) the employer aba1l 
8DIW'8 tbat employaea: . 

(1) Enter lh. decoatamlDatloll ..... 
tArouab the c1eu room; 

(2) Ramon and depoalt .treat c10thJnc 
wilh1D • locker provided Cor their uae; 
and 

(3) Put on protective clothi", and 
relpiratory prot.ec:tioa beCore leaviq the 
deu room. 

(8) Belore entenna the endo.un. the 
employer ahall enaure thet employee. 
pua throuab tha equipment room. 

(vi) DeconlGmination area lICit 
proctHiura. (A) BeCore leavina the 
resulated area. the employer .hall 
enaure that employee. remove aU po&I 
CODtaminatloa and debria Crom their 

. protective c10aJUa,. 
(8) The employer abaU eaaure that 

employ ... remove thair protecUv • 
c10thlDf in the equipmenll'OOlll and 
deposit tbe c10thi.q iIllabeted 
impermeable bap or contaiDert. 

(C) 1'be employer aha1l enaunt that 
employees do nol remove their 
I"8lpiratOrt ia tbe equipment room. 

(a.c. lat..s1(i)(2)(VI)(C)) 
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(01 The employer .haU eruure that 
employee •• hower prior to enterina the 
clean room. 

(EI The employer Ihan eruure that. 
ler .howering. employeel enter the 

lean room before chanaing into Itreet 
c1olhe •• 

(Jr.) Communication of hazard$ 10 
employees-(l) Signa. (i) Warning ligM 
that demarcate the regulaled area Ihall 
be provided and dilplayed at each 
localioD where airborne concentretionl 
of .. beltoa. tremolite. anthophyllite. 
aClinolite. or a combination oC the .. 
minerala may be in excel. of the 
expo.ure limit. prelaibed in paragraph 
(cl of thia Mction. Signa .baU be POlled 
al such a di.tance from luch alocat1oD 
that an employee may read the ligna 
and lake nece.aary prot~tive .tep. 
before eDtenna the area marked by the 
ligna. 

(ii) The warninB .ip. required by 
paragraph (k)(l)(i) 01 thi. aect10D ahall 
bear tha foUowina iDlormat1oa: 

DANCER 

ASBESTOS 

CANCER AND WNC DlSEASB 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RFSPlRATORS AND PROTECTIVE 
CL01lilNC ARE REQUIRED IN 1liIS 
AREA 

(iii) Where mineral. in the regulated 
a are only tramolite. anthophyllite or 

tinolite. tha employer may replace the 
tenu "ubeatOll" with tha appropriate 
mineral name. 

(21 Lob.1£ (I) Label •• hall be afBxed 
to all product. containing abe.toa. 
tremolile. anthophyllite. or actinolite 
and to aU coDtainen contalnlna IUch 
producta. including wa.te containeno 
Where leaible. inltaUed aabntoa. 
tremolUe. anthophyllite. or actinolita 
product. lhaU conlain a vilible labeL 

(UllAbel, thaU be printed in larse. 
bold letten OD a contra.ting 
background. 

(iii) Labela .baU be \&.led In 
accordance with the requirementa 01 zg 
CFR 191o.12OO(f) of OSHA'. Huard 
Commanicatioa .taadard. aad .ball 
contain thefolowtns lDformat1oa: 

DANCER 

CONT AlNS ASBESTOS FIBERS 
AVOm CREATINC DUST 
CANCER AND WNC DISEASE 

• HAZARD 
(Iv) Wbant mioerala to be labeled are 

only tremoUte. anthophyllite and 
actinolite. the employer may replace the 
term "uM.loa" with the appropriate 
miD"" aame. 

(vI Label •• hall conlata a warning relpir"aton a requJ.red by ~ CfR. 
.Ialemenl aga insl brealhina .irbome 11110.134; 
..be.loa. tremolite. anthophyllite. or (F) The appropriate work pnctica (or 
Ictinolile fiben. performing the .. bato .. tremollte. 

(vi) Th. provisionl Cor I.~. required anthophyllite, or actinolite job: and 
by paragraph. (k)(2)(iHk)(2)(lv) do not (C) Medical .urveil1aaca propua 
.pply where: requlremenLl 

(A) .. be. to •• tremolite. anthophylUte. • 
or actinolite fiben have been modified (Ii) A review DC thl •• tanclard, 
by a bondina .,ent, coaUns. biader.; .' Includlas appendl~ . 
other materiaL provided that the. (4) Acceu ID tromJlf, lIIGe.no& (I) 
manufacturer can ciemoaatrate that. Tb •. employer lbaU make readily 
during aDY realOnably ro ....... bl. UN. av.tlable to allarrected employ .. , 
handling. .torare. di.poaal, proceaaia& wUh~ut COtt aU written matenal. 
or traruportatiOD, no airborne relalin8 to the employee trainf", 
concentratioru ofa.heltoa. tramolite. program. tacluc:f1a8 a copy of thia 
anthophyllite, actinolile. or a reguJaUoa. 
combinatioD 01 the •• aWlaral flbera iD (Ii) Th. employer lbaU provide to the 
exc:esa oC the actioD lavel will be Aaai.taat Secrelaly and the Director. 
releaaed. or upoo raque.t. aU Information and 

(S) a.be.loa. nmoUt •• aathopbyUlta. training materiala relatina to the 
actinolite. or a Comblnat1oD of tha.. emploYNlDformat1oa and traJaIq 
minerala i, pment ill a product ill Pf'OII'UDo 
coDCeSltratioaaleaa thu 0.1 parceat bJ (I) Ho ..... pin8-{l) Vacuwni'Wo 
weight. Where vaeuttmin • mathoda are ... ted. 

(3) Employee infonnalion tmd HlPA mtered yaeuttm1n. equipment 
troinilJl. (I) lbe employa'.ball lDat1tute mUit be UNCi. Tha equipmeat abalI be 
a trainina program Cor all en:,loyea UNCi and emptied In allWUMr that 
expoNd to alrboma concaatraUona 01 mIDlm"'. the reaatry of aabat .. 
a.batoa. tremoUte, anthophyllite. tremoUte. aathopbyllite. or acdDoUte 
ac:tinolite. or a combiuUoA 01 the.. Into the workplaca. 
miaerala ill axceaa of the acUoa level (2) Wcue. diapo«Z/. A.abHtoa wute. 
and abaU eaaure their partidpaUoa ill 1ICraP. dabria. hap. contaiDera. 
the.P~ eqaipment. and COIltaminataci dothiq 

(u) TralniDa lball be provtd.ad prior to coa.lped for dlapoaal.h.U be coUec:tad 
01 at the time ollDitial aaa1prncnt. and diapoMcI of iIl .. aled.,labelacL 
unI~ .. the &ID~Ic;»y" ~ received impermeable hap or olber c:loeed. 
eqwyaleat tra~ Within ~revioua labeJed.lmparmeabl. COIltaiDat. 
~:n.c:n':: and at eat &all., ,.~~~ awwiJlGnc»-{l) 

(iii) Tha traiDina program ahaU be ..... _ • ...-,1) Emplo,... conM ".. 
coDducted ta , maDDer that the emp~yer tballlDaUtut. a medical 
employ .. I. able to u.ndentaad. Tb. au.rni11aDce prosram for aU employeea 
employer .haU elLlura that each auch qqed In work iDvalviDs 1 ... 1. Of 
employ" i. Wonned of th. CollowiD8: abeatoe. tnmolite. antbophyW ... 

(A) Metbod. of ntc:O(pIiziDc a.baatoe. acl1DoUte or a coaablDatioa of tbeM 
tremollta. anthopbyllite. and actinolite; InloeraI.. at or &boY. the ac:doa Ine1 for 

(8) Tha health effecLl uaodated with 30 01 more daY" per yurt or who are 
a.beltoa. tremollte. anthophyllite. or required by thia aectiOD to ..., . 
aclinoUte exPOlute; ..... Uv. preaaan raspiraton. 

(C) The relationahJp betw .. n amoklna (U) Examination by 0 phYliciGlL (A) 
and a.bftloa. tremolita. anthophyWte. 1'ha emploJer ahalJ &nIart that aU 
&ad Ic!iDoliteta produdn8 1II1II cancar, medical cxam1naUoaa and proceduna 

(0) Th. n.ature of OperatiOlLl that are performed by or UDder the 
could .... ultta exposura to ubeetoe. auparvt.loa ola l1ceaaad phYlldan. ad 
tremolite. aathophyWte. and ac:tiDoUte. are provided at no coat to the emp~N 
the importaace of Dec:eaaary prot.ectiv. &ad at • reatoaabl. time and place. 
coatrola to mJnJtnLu axpowre iDcludUJa. (8) PwMJDI ather Oaaa Iu.ch Uc:aaecl 
aa applicable. mstneeriDI control&, pbyaklaaa who admJnlater the 
work. practicea. rapiraton. pu1moaary luactIoa tatiq raqaind ~ 
houaek .. piDa proc:adurn. h)'lieDe thia MCtioa ab.a1l comp1eta a traJ.a.lq 
CadUliea. prolective clothlna. coune In lpirocnelrJ lpoaaoncl by aa 
decontaminatioD pl"OCldurn. emarpDCJ appropriate acedadc or profeealonal 
proc:ecturea. aDd waate d1apoeal IDIdtutiGa. 
procedurn. aud any aec:eaaarr (I) MlldicaJ UIJlIIinodou Gltd 
InatructiOD ta aha UN of th ... coatrol. COIUw'lGtion.-{l) I'rwquency. 1'ha 
and procedurea: employer ahaU make available medical 

(E) 'I'M purpo ... proper UN. flttlq .... em1naUoaa and coaaultaUoaa to &eel 
InatnacliOl1lo aud UmitatioAa of amployw conred 1&Dd« panpapb 

(lee. 112U1(_)(2)(I)) 

• 
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(m)(lJ( i) of this st:ctiun on the (ollowing 
sclicdulell: 

IA) Prior 10 lissignment o( Ihe 
employee 10 an areli where negitlive
pl'1luure respiralors .de worn; 

(81 When the employe\: i!l assignetilu 
an areoa whel'1l expolure 10 &Iolle,lua, 
Irrmolile, anlhophyllite, IIclinu1iI~, or II 
comllinalion of Ihese nainerllil mlly ue al 
or above Ihe action le\'el (or 30 ur naore 
d:ays por year, • medial examination 
mUlt be= Kivl:n within 10 workin~ dil~"1 
Collowinalhe Ihirlielh dOly 01 e:cpolute; 

(C) And alle ... 1 annuHII)' Ihere=lIrter. 
(D) 11 the eX4llnining phYlicilin 

delenninel thld lin)' of Ihe elUSnainldjonl 
Ihuwd be providtod more (requlmtly Ihlln 
lpe~i lied, Ibc employer st .. .!1 pm\·idp. 
IU&.h f:Xllmlnlt 1I0ni Iu iI((CCI L'Cl 
empluyees Itl the lr-=qucncies specified 
by the phYlicill·n. 

(E) EJCuplian: No mediclil 
elUlQUolllion i. n.'quired o( iln)' 
employee illldcqwde records Ihuw Ihllt 
the employee hili been e"luniDe«! in 
aa:oniance with lhis pMtaWUph wilhin 
Ihe Plill l-yelir pe=riod. 

(iiI Contlfnl. Medical exuminaliunl 
made available punulInl to par4gruph. 
(m)(Z)(i)(AHm)(:!)(i)(C) ollhi. leclion 
shall include: 

(A) A medicullind work hiltury with 
Ipc:cilll empb"'1 din:cled 10 the 
pulmuDIlt)', cardiovalC:ulllr, und 
gllllrointe.tJnal IYltam., 

lB, On inili.1 elUlminulion. Ihe 
Ih&ndaniized qUC:ltiunmairo cunluinL'tIln 
Appendix O. Pari I, and, on iUUlwlI 
e~minution. Ihe IIblJr~villled 
IIRndurdized quelliuMuire= contained in 
Appc:nclix 0, Pllrt Z. 

(e) A phy.ical examination dirt'Cled 
lolhe pulmonary and ltastmilllt!lIlinul 
Iyslema. including II chell 
roenlgenogram 10 be udminilllen:d allhe 
dilcretion uC Ihe phYlician, lind 
pulmonary luncliun 11::111 oC (orcLod \-it .. l 
capacily (FVe) and (orced upirRlory 
volunu: alone lecond Ci"EV I)' 
lnl'f)U1IlaUon and cl"liCiclAliun u( che.1 
rocn18cnograml ,hall btt conducl&:d In 
ac:cordllnc:e wl:h Appendill. Eo 

(0, Any other elUlminaliunl or ttltli 
deemed neceaaary by Ihe clI.l1ntinins 
phYlician. 

(3) Infarmatian plU~'idt:d ta thl! 
physician. The employer Ioh,,11 pru'"ide 
the (0110 wing inCormlllion 10 Ih., 
examininK phYliaiim: 

(i) A cupy of thil IllIndurd IIlId 
Appendices 0, E. itnd I: 

(il) A deacriplioo o( Ihl: afTa"t:h:L1 
.mployee'l duliel III Ihl:)' rellile 10 the= 
employee'l expolute: 

(iii) The employee'" I'1lpre=SCIlICiIi\"t: 
expolure le\'el or itnticipitlcJ l'!\,PU_U,,: 
le\'d: 

(i\") A dc,criplion o( any personal 
proua:th t: clnd relpirltlOll' equipment 
UJcd or to be uled: and 

(vlln(ormwllon (rom previoul medical 
e:<aminldionl ollbe affecled employee 
Ihal i& nol olherwiN .vailable 10 the 
e.umining phy.ician. 

(4/ Phj':lician'l written apilllon. (i) Th. 
emplu)'er ltutU obloain Il written opinion 
from Ihe exllmining phYlicilin. Thil 
wriltt!n opinion dwll conlain the rel"'ll 
of Iha: mediCilI eum.inatiound .haU 
include: -

(A) The 'phy.ic1I11l'1 opinlun II' to 
whelher Ihe employee hal Iny detected 
nll:dical condition. tbal wowd place Ihe 
employee II an incraQaed rillt of 
mwleri.1 heulth impailClenl Crom 
ell.pUliure to aabe'ioa. tremolile. 
anihophyiliw. or acIinolita: 

(Sf Any recommended limitallolU! on 
Ihe employee or on the IIIe or perlOP.! 
prolective equipawrnt IUc:b al 
~.pirlilura: and 

(e) A .llIlement thlt the employ .. h .. 
been inlormed by the phY'icilla or the 
re.wll ollha mediCilleumJnaUOQ aad 
of IIny medical conditiOlUl Ibal .. y 
relult Crom a.beaao.. lI1Imolita. " 
.nthophylUl .. or actiaol.ile UpoallNo 

(ii) The empl~yer aMU inatruc:t the 
phYlician nol 10 reveal in the wriltlD 
opinion given 10 the employer lpacific 
lindinp or diagaoaea unrelaled to 
occupc"loOliI upoaura 10 .. be.toL 
ttcmolilD, anlhupft),WI" or acllAolUe, 

(iii) The employer abaU pto\'lde a 
copy ollhe phy.iciaD'. written opiaioQ 
tu the Ilffected emplO)'It8 within 30 cWy. 
CruUl il. ntCeipL 

(n) R«.orcUHpina-{l) Objecliv. dtllQ 
fur eXllmpl«J O/¥raliOM. (I) Where tbe 
enlploYf!r hut relied on ob;ec:l1ve dala 
Ihul d.:monaltale that producta made 
Crum or contWuing asbeatOL tremollie. 
IInthoph~'lUl" or llCtinolUe are not 
cUlllible 01 relea.ing Clbera of ... bettoa. 
tremolil •• anlhophyWIa=. or IcUuollte or 
a combinlilion 01 tho .. miaenl.a. in 
concenlratiolU! at or abo". Ihe action 
level IInder the .xpectld condUlon. oC 
procenina. UN. or handUna to ... mpl 
IUch operuliClIl. (rom Ibe Initial 
moniloril1¥ mquiremanta UDder 
par.grllph (0(2) of thil aection. tha 
empluyer ItwU ellabUIb IIPd matulaiD 
an "ccurulll record 01 objectlve ciul. 
Nasonllllly relled upon in IUpport uC the 
excmpliun. 

(ii) The record Ihallinelude MII.ul 
Ihe (ulluwina infunnalion: 

(A) The= prodau:t qualifyina (or 
cxemp:ioa; 

(n) The 1OW'Ce of the objcc:tive dMlaa; 
(e) Thllle.tina protocol. rnulta ul 

te.ting. and/or ImalYlis oC lhlI malerilll 
(ur Ihe releul4I oC ubulos, tremoJit .. 
anthupbyUiI .. or IIClinoJile; 

(01 A description olllle oper",iun 
exempted and how the datA IUppo."1 the 
exemption; and 

(E) Other data relevanllo the 
operlltiolU. malerlala. procelliq. or 
employte expolures covered by Ihe 
eumption. 

(iii) The empl"yer Ibll" mainlain /hil 
re=cord lor Ihe durlltion o( Ihe emplo)"cr'1 
reli:anc.e upon IUch objeclive dMI .. 
" (21 £''Cpo,um measurement.. (iJ The 
employer ahaU keep an accurat. record 
o( 1111 meuurements IMken 10 monilor 
employ .. UPOlure 10 ubello .. 
tremolite. anthophyllite. or actinolite al 
prescribed 10 pllrllgrllph (I) 01 thi. 
MClIOD. 
Note: The empl.,- may utUlu 
thll 5UVices 01 compelenl ol'lllllizaliOllA 
.uc:b u iadualry lnlde auocialionl lind 
empluyee allOcilllioDS 10 maintAin Ibl 
recorda required by tha. aectlon. 

(il) nu. record IbMU Ioelud. at le.11 
&he (oUowtna inlotmalion: 

(A) lb. cWle 01 meaauremenl: 
(B) 1be operation Iovolvine exPOlure 

to ubelloa. '"!luolite. ealhophyll.ita. or 
acUnoliLt lhlIlla belaa monilored; 

(e) Sll.mpl1na and analytlCMl metboda 
\&Sed and evidenGa of their Mccuraey: 

(0) Number. duration. and .... ulta or 
aamplea takea; 

(E) T)". 01 protective devicn worn. I( 
eay:.nd 

(1'1 Name. aocil&.! HCUriIy Dumber. and 
expocutW 01 tN employ". WhON 
expoauret l1l'i repraualed. 

(Ill) n.e esnploy.r eb.u maintain thiI 
record ror atlua.t thirty (30) ye.,... in 
.c:con1IInce with 28 Q'R IlnG.20. 

(3) MediaJJ ,urvtlillanu, (i) The 
employer abd HlabUIb and melnleln 
all • .:curale record (or eech cmplo)'" 
lubJect to medc;alawwU1ance by 
pan&ppb (m) of thi. sectiun. In 
ac.cordaoca with 28 Q'R IlnG.20. 

(Ii) The ntCCNd ahaU include at leut 
the CoUowlng ~onnation: I 

(A) The name and aoc;ial .. curUy 
11\Unber or the ~ployH; 

(B) A copy oftn. employee'l mftcUC'.l 
eumiaatJun rea&lt .. lacludintt the 
m.dicatl hJ.lory:quelUoanal.ra 
retpoaaaa. relulll of any t.II •• IUId 
pbyaidaa'. rec:oomendationa. 

(C) Pbyaicl&n'.wrillea opinlaoa; 
(D) Any emploJee .. dlcal comp1a1nu 

nllated to expo'''''' to a.beltOL 
tremolll .. anthoplylUta. or actinoUte: 
and 

(El A cop)' 01 1M lnIorraatlon 
provided to tb. P~Iid.aa a. r.quirad b" 
paRppb (01' of bia ~t1on. 

(iii) The emplo)V ahall.naure lhat 
thla record i. maid&iaed for the 
durAtion oC emplo,meDt plus thirty (30) 
yean. in accordan:e with 28 CJo"R 
llllQ.20. 

,lec.112U1(nKS)(lIQ) 
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141 Training I"I!conls. The employer 
,h .• 11 mdlOl .. ,n ilil employee Iraining 
• .. t.llrtj~ rr.r r.ne 1 y( .. r beyond Ihe lasl 

~ 'c of l'anploymcnl by Ihlll employer. 
, SI .-kat/ablli ly. (i) The emplo!,"er. 

IIp,,n wnllen reqllt!sl. shall milkp. all 
rl"l .lIrJ~ rC'qlli~eu 10 he ma inli1 ined by 
Ihl:~ ~ .. clion ava ilable II) Ihe ASSISlanl 
"'C'crclary dnd Ihe Dircclor for 
"'"mlnilIlOIl and copying. 

I'll nle emploYl!f. upon requut. IIhllll 
" I.,!..\.! IInv "'poaurp. records rr.quired by 
n.Jr,lllrllphs If) And (nl o( Ihis Irclion 
.' \":I ,blJll! (fir l!IIaminalit)n and cop~'ing 
II) HHI!CILoO employ~,. (ormer 
" : "IJltJy~r.s. ut!sig:'lalr.d fP.JlI'f",'!nl:lIivt'A. 
.II ~ J Ih.! .'\:1",,111111 Sr.I.rr.lurv , in 
. ' : Ttlr.lilnc;~ Wilt: Z9 CFR 19'O.~HHp.) 
""u (j!Hi). 

(Iiil The em.,loyt!r. upon requp.II •• hall 
milk ..... nlpluyee medical records 
" !Cluircd by para::raphs (rn)lInd (n) Ilr 
II"" s~lin" IVllilable (or e'CHminalion 
.,. l.ll:tlJlyinllln Ihe Aubject I!mpluyee. 
a: I~' lIne hH\'inl Ihi! sper.if:c wrillen 
· ,.,n"cnl o( Ihe .uhject empll)yc·l!. Ind Ihe 
o\~,. i .. lanl Secl'f!lary. in accof\iilnce with 
~I CFR 1!)10~ 

((;1 Tmnslero/recClnis. (i) The 
':mployer shall comply with the 
I"I'qu'remr.nls concp.minA Iransfer or 
flOCOrd. sci Corth in ~ CFR 1910.20 (h). 

(ii) Whf-never Ihe employer ceCilel to 
' II iJusine$JI and Ihere is lIU lucccuor 

'1lnver Iu receive lind rulain Ihe 
nil' (or the prescribed period. the 

I'ml'l,,~ cr .hull noli(y the Dlreclor at 
Il!lISt 90 dllYI prior 10 di.poaal Ind. upon 
mquest. tran.mH them to the Director. 

(01 DOle.-{l) Effective dOl.: Tbil 
.r.ction Ihllll become effectivellnaert 
lldhl 30 day. (rom publicaUoa In the 
F.d .... 1 Rqla&arJ. Th. requirements or 
Ihe albe,tol Ilandlird I""ed In luna 
1Y12 (31 FR 11318). u amended. and 
publilhed in 28 CFR 1910.1001(1985) 
!'emain in eCCect until complillnce il 
Kdlic\'t=d with the paraUel provlsiORl or 
Ini •• tandard. 

(2) Slort-up do~ .. (I) The 
r~ui""'mcnll of paragrapha leI tbroush 
(nj oC Ihi. Helio", including the 
enllinecring control •• pecified In 
pllrllgrllph (gllll or this Helion. .hall be 
complied with by IlnMrt date 210 daYI 
from publicalion In the Federal 
IttttisterJ. . 

(p) ApJMndiCft. (1) Appendicn A. C. 
D. and E to thie aeclion Ire incarponted 
III part or this Mellon and the cont.eD1a 
of IheM appendic:n are mandatory. 

(2) Appendic:n B. F. C. H. and I to thJa 
sP.Clion are informatlonarand are not 
inlended to creat. any additional 
',bligation. not otherwi .. impoted or to 
. ract froID any exi.tina obligalion •• 

Ap~dll: A III § '8l1,~HA "'n.q 
Melboti-MandalofY 

Th,s m .. ncJ .. lory .. ppellJIII IpllClfi ... Ih .. 
I'ro.:edu~ roJf In .. I),IIn!! air •• mple. rot 
.ub./510 •• Iremoille. Inlllnph),lIi ll.'. and 
• ,,'ltlolile and lpel:.lin qll .. hly C:Olllrol 
pm .. eJu~. Ihal mutl lie implemenled by 
luilur;JIOncl perlomllill II .... " .. I~·_ i l. Thf! 
... m~·linll and an",lylic.1 mulhod. deacrilM!d 
b.dGW ~p~lCnl Ih. elr.menl, .,r Ihe "" .. il .... le 
mon'lnrinl melhod,l_uch •• lhe NIOSH ~ 
ftlelhc.dl whIch OSHA CIIn,iJen 10 be • 
nunll.llio .chil~" adaq~le empln)'efI 
ClIptliunt munilorinl whll~ .Uuwi;!1J 
emlllu),cl1I 10 UM melhud. Iha ...... 1~.Ic!)' 
ea! .. LJIt"hed wilhm Ih"'f o"V .. nizOIliona. ,.\11 
emlllo)'cn who .~ ~quiNld 10 cond..a;1 .. ir 
munllurinl under p.,..,grupIlIO or Ih. 
II ..... I"rd a~ re\luimd 10 ultliu .. n.I)' lir~1 
luIO<ll'lllllri«:. Ihilll UI'- Ihi. proc'.edunr. IJr GI' 
"'Iui\ ..... nl milihod. ror collftClIlII und 
IMI)'7.in. IImpl .. 

5.lnal'lil'1: and AIIG/)'Iicul i'1'or.t:dur. 
1. Th. IIImpUnl maciium ror air .. mpl .. 

.IwU be milled ~lIula~ 1.ler fill", 
memhranca. ThcM Ilwll be &JcailPl.ll,"J 1.11'" 
manur.,rurer •• luil"bl. r .. "~I'" 
IretllOlile. anlhophyllile. and "cUnolll. 
cuunling. See below ror njec.'ftocl at bllln" .. 

Z. l1w prwrcmd coUctlOft dfl'vic. ,haU be 
Ihe %,;.nlm diameier calMl .. wilh In oprn
r.ced ~ exlenalon cowl. The 31-111111 

ca ...... lDIIy be UHd if MCleMMry bul onl)' II 
wrillan juallCicaOOa ror 1M need to u.. Ibe 
l7' 1Ml rlller .......... ICCOIIlp4Di .. 1M I&DIpla 
rdull. in 1M .mploy .. • •• xpoaure D\OOilurilll 
I'tICOf'd. , 

1 An iiir nuw ral. belw"" o.s Iiler/lIlia 
and 1.S IIlen/mln ahlIU be aellCted ror lbe 
%S/nvn caIMIlc.1r lhe 370fDIII caNe'"II 
uNd. an lIir no. rail be","" 1 Uler/min 
Ind 1.5 liltn/min .heU be Mleded. 

4. Wh"re poaaiblc. a .umdant air "oIUD1. 
rOl .acla air IIIIlpl. &h1llJ be cau.c..d 10 yield 
belw_ 100 and UOO fiben per 1QUoII'" 
nullhneler Oft \he _braM Oller. II • 0I11t 
cierkeDl In .ppeannce or if 100M dU8llI .... 
on Ih. liller. a ~d .. ..".. IbaU be 
111II1ed. 

S. Ship lhe _pi .. III a ricld cantalMr 
wilh ,ufficianl packinl malarial 10 pre" .. 1 
di,locIlillllhe coIl4IC.ed fibera. PIIc:lLllII 
~!erialllwl hal • hip .lec:Iroatalic chatwe 
on ill aurf-a f . .... lapandad poly.lynnel 
C-IInnol be lied beca .... IUCh mal..n.l Cd 
r .. u .. 10M ol fiben 10 \he lid ... oIlhe 
calMbe. 

L CAllbnll ... m penoul aar:lv1h", pump 
ber", •• nd .rler 118. wilh • ,."NMnlllli"e 
fillet caIMU. lnal.lled IJetw_ lhe pump 
lind lhe r .. Ubnlllon devlcee. 

7. ~I .. 'mpllllhMlI be I_III III t1te 
-tlNllhlnl IOM- or Ih •• mploy .. (I .... 
.uached 10 or nur lhe colIM, or lapel ...... 
lho worke(. r.cej. 

L Fiber counl •• hall be _de b, poIiti"e 
ph ... conlru' Ulinc a microacope wilb III • 
lu 10 X eyept ... nd • 40 10 .. X objective 
ror I lulllllllllplOC-llllon 0( approximal.ly 400 
X lind • numeric;;.J1 .penure ol o.u \0 o.n. 
'""' miao~ ,twll allO be Oiled with • 
llref!n or Ulue fill.r. ' 

a. The microlCOpp Ih.1I be nned wUh • 
Wttllon·Becl.r.u r.Yf!piwc. .,.lIev" calibnued 

REFERENCE ALE 

ror • nrld di .. mr.ler 01100 lIIiaomelen (+ / 
- Z nllr.mmel .. "). 

10. 11!.! ""':O~~' ,hirl Llel,,"on Iimil or Iho 
n.ir.m.rnpc shOl!: be abuul l dCI~n 
m .... $wrrJ u:;illl Ih. IltiE phase ahift Ie. I liMe 
I!~ "ullini'd br.luw • 

•. Phu:ro Ihl! 1 ... 1 .lide an Ihe micnucllpe 
Ila" •• nd cL'fIlrr it 'lnder Ihe phue abjectivl'. 

b. 8nnll Ihe blcx:k. or 8fOO"ed lin .. Inlo 
rorul. 
~rlw llid. cun.i ... ol ... " ... rtI 

sroo\'cd lint'S (r.oa. 20 rroo"'" 10 el!c:h blod&J 
in .JcSOAndil:lI order or yillbilily rrona MI. 1 10 
7 ... :ven b~i'ljllhll 11..,1 "ilible. Th. 
re\llIil'P.menl' rlJr a.bMloJ. lreinoille. 
.nlhnph)'l!il~. :mLl aclir..,lile co'lnlln. are !hili 
Ihe Glir.rnICOpe upliJ;l mUI' ~'lJlv. lhe 
~ .. ed lin". in Jell compl.lel)'. a1lhoulh 
lhey mil)' "ppcar _""h.1 r.i" .. Ilnd IMI 
lhe HIOO'·r. ... liM. in HI •• an .. 7 mUll be 
inloilJlJl.t. ~'I 4 _nd $ mUll N .. II,. ... 
partially "'libl. bUllMY " .. ry .lipt!11" 
vi.ibilily ttelw~" lIIicrvtCOpeL A lUaoacnpe 
thlll r.i11 10 _llt,_ n'quinamenl. baa 
lithl!r 100 low or 100 hllh a rnolullon 10 be 
p,d for ..a..r.. tmoolll& anlhophyllllll, 
and .~1!n01il. COWllin .. 

c. II lhe 1m_III delerion-. d.oUI .Dd 
adluat Ute mll:fOl(;Qpe oplica. II the probIe. 
po!I"fIlllJ. t.wult th. microecope aanulactlllW. 

1\. Eo.ch .. t or IoUIIplet &aken willlncJude 
10 peIU&Il blaab or. IIlIAimIllll ol Z blaob. 
l1w b1l1t1k reauh' ItwU be .wrapd lind 
IUb\ractad rroaa th. analytical raulll before 
"'portl.,.. Any I8U1plee ntpntIIlltd by • 
bU&nk hllvinl a fiber ananlln UCIII 017 
riben/1OU n.1da lhaU tw rwjectlCl.. 

lZ, The _pia ahaU be IIlCMlltd b,llIe 
ICIICMW/IrWa:IID _Ibod or. -ahod wida 
l1li OClul".L.ot indn 01 rvIracUoa lAd IlIIIiIar 
darily. 

13. a.a\ .. lhe rollowinc cauaUac naI ... 
.. CowII only Obert IIqUlI \0 or 10ftIII' tJaa. 

5 .. laaaIele .... MellW"l !he I""" 01 CIIIYWd 
ftben ~ the C'IlIft. 

b. Counl aU putic:la ....... 1renIoU&e. 
1"'bopIayUU ... nd Kli.Do1IIe lba' ban a 
~dHo-widlb ratio faapect ralMli ol3:1 ..
.,eller. 

c. Flben l)'ina IDtirely wUhia the bounclar7 
ollh. WaJtan-8ftcbu paliall. Be&d abaU 
recaJw • t:OUnl or 1. "ben croaainc Ihe , 
boulldary ooco. bowlnl OM tDd wtbla tbe 
cln:t.. IIwU ,.. .... lhe COUIIt of one baJI (~). 
Do not 00W11 lay ftber that ~ .. 
palicula ~ IDIII"I than oact.ltoject 
aAd do ROt cauat Illy aU- "ben ..... 
I~ lbey IMy be ¥lub" oullide ttre 
p1Illc.ul ....... 

ct. <=-1 blAnd1 .. ol "ben .1 one ft_ 
1ICI .... lndlviduaJ nbera c:u be ldealiled by 
obaemftll both ende ollllindividlllli 1IMr. 

.. CowIllftOUIIh pallcula Ralda to J'IId 100 
ftben. Counl • IIlinUnwa ol2O nelda: .Iop 
_Iina al 100 I\akIa rqudIaa of JUMr 
_t. 

14. Blind recounlllbaU be cx_dllded.1 .... 
rate ol10 peranl. 

Quali'y ConIlVl ~ 
1. mlnt-bonnury prova& Eac:b Iabate..., 

ud/OI .. ch compuy with IDIII"I ........ 

ak:roac:op(at COWlIIna "'dee &hall alabWa a 
.1.tiaUcM11y dnlpacl qlllllly--.nee 
~. "'¥CIlvinc blind ..-anll aad 

, .... 11'Z1.A. ~ A) 



r.(lmp.naonl t..lw~n I/UcruaevPI.II lu 
O\onllol 01" .... ,I .. luhl)' o( cuunlina hy e .. en 
m,croacC/piei end belwNn lIIiuoecopi.I .. In II 
company wilh more Ih ... n one I.botllory. Ih. 
procram .hltllinclude 11I1"bot'lllon&l. and 
'hull .Iao evaluale Ihe 'abora,ory·lo
I.oorulory v.nab,hly. 

1. lnleMaboralury program. uen h,boralury 
an.lyZllll ubellO" Ilemolile. anlhophyllil .. 
Ind IClinolil. Iampl.1 for complianca 
d"'ennlMllon .h"U impl.m.nl In 
IAlerlaboralory qu .. lily ... ur.ac;, pro .... aa 
thai a, M m'mmWll inch"Je. parlicipalion or 
al leul Iwo olher independenllabonUorinL 
E.n.h laboralory .hlll partiClpal. in round 
rollia l"li"ll allellil flftCC .nll' e montl" 
with aile .. , aU Ihe ulh.r lallur;alorin ia il. 
Inlwboralory qUII"ly III.ur"ftCC aruup. £;acta 
llibo/alory Ih.1I 'UblOil .Ii",., Iypical or il. 
0_0 worlLl~d rur IIW in Ihi. pruarlom. Th. 
rou",", robu, ah.1l be deli lined and rnultl 
1AA1)'Vd ... ina IIppropnllle .llli.ticMl 
meihudolO8l' . 

1 AlIlndividu .. l~ penurmin, .. be.lo .. 
tremoJi", anlhophyllite. and IClinolil. 
aaa.JYlia 1IIU1' have &aUD lbe NIOSH COW"M 

ror IAlDpWIa aDd evaluatina .irborne 
• .tw.I .... \na\OlilL .nthophylUl •• IIIId 
actlnoJi&a duac or IA equiv.'.nl COUIN. 
~ Whaa u.. 11M 01 diff .. rant aaic:rolCOpea 

conlnbl:lll10 dilfetwDOM belWMG COllllaen 
and l.lIontori ... IJIa .ffted 01 lb, differeDI 
lIIia'OeCDpe wll b. evaluaLed aDd &b. 
..uuolCOpe IhaU 1M ",p1a.ced. 141 IIICIIII!IY. 

50. Cu.rreat *",111 ol u-. q&&alJl)' 
UlllnIlCl prosnllnl ahall be poIlK In •• da 
t.bwa10lJ &0 kuep th. mlcroac:opllll 
IDr(N'1Mf4. 

Ap.,..&b ... S 1au.sa-1Wa!W ......... 
'_~T~~yW&a.'" 
A.cIiDIMia. S,""i ...... AMI,.. ,.... 
"'=d""" lbia .ppendix conUlln •• del.iled 
proc:edW'e ror IAmplin, .ad 1M')·Ii. and 
lAdudH tboM critica1 __ I. lpecified ID 
Appendix A. Employ .. It'll 110' rwqwred 10 
11M thia proc:.edure. bul &bay It'll requilwd 10 
UN Ap~ ~ Th. JNI'POM or Appadi~ B 
illo provide. ~wled .I.p-by-.lqa -PUna 
• Dd IDalyaia proc.edu.re thai coarOl'll\lla lhe 
elameDII lpecilied iD Appaadi. A. Sio.ca lbil 
proc:edl&l'l _y .Iao .liandMrdiu lbe IDalyli. 
and redUCIlllri.lliJily. OStIA ._ .... 
employ ... &0 11M thi •• ppendlA. 

Aabotlo-. TrellKlUta. ADIho"hyUiI" lAd 
hcllDoUl. Samplina lAd Analy.iI M.lhod 

TechnJqua: MiaoIcopy. Pba .. Contr •• L 
AAalyta: Flbcn (Maaual coUDII. 
Sample PrwparalioA: AcalOoe/trtacr.t.i1l 

mathod. 
CaUbI'IILian: Ph ...... thin delection limit 

abood l dqrwea. 
R&Dp: 100 10 131X) flbon/mm' rullr .ra .. 
ulimaled Umil of De&ac:lioa: 7 fillen/1IlIII 1 

61t .. .,... 
Samp1ar: Fllllr 10.6-1.2 \lID mllLed cellwoaca 

ftler membtlne. ~mni diamelerl· 
Flow Rei.: o.s 1/ lIIiD &0 1..S I/min (25-_ 

C .... II.I: t.O I/aaln 10 1..S I/min 137-oun 
CUMUli. 

SoImpla Vulume: AdjUlI 10 oI.l .. in 100 I" 
1300 fibeR/_'. 

Shipman!: RoullM. 
Soampl. SI.bllily: Indefinil •• 
BJIaI\k&: 10"1. of lA.,.pl •• lnllnunwn :!). 

SI .. nUanJ Analyllcal £nor: o.u. 
App'ir~t.. ilily: Tho worililll r.",,, ~ o.uz (J 

cc (11i2G-L lAW Nmplello 1.:$ rlcc (41JG.4. aw 
."mpl.l. The method &ive. an index 01 
I'rbomc .. be.loa. 1IW1lWl1i1" .ntk.op"YUU" 
.nd IClinol il. fillen bIOI 1IlI)' be uwd rot 
ulll&!r malcnale .uell •• filltoul 81ue t.., 
inaortina IUII.blt parlm,len inlo III. 
counlin, ",I ... The mel"od don nol 
dlrrerenu.le IH!lween •• betIU .. IICmolila. 
• nlhllph)·UiII. lAd ,cUnalilt Ind "th ... ftbela. 
A.be.loa. IIWmolile. aDlhopbyllill •• nd 
IC1inolil. fiben I ... thlA CI. CU5 una 
di"mclfr will nol be delected td'1"i. malhod. 

Inlener.ncaa: Any olh., aatbom. fiber lUy 
lnlerrere .inca all paniclat aaactina u.. 
counlina enl.ri. It'll ClDUDIed. CluUa·lika 
pltrtic1e. m.y Ippear Cibroua. Hia" lev.1I or 
nonfibroul duel pallid" lilly obaa&n 6ben 
in th. n.ld or view .nd raiN th. delecUon 
"miL 

Re"senl' 
1.AceWGI. 
L Tri4calin Wyc:arollri.c:ellll." rauaaat 

.... d •• 
Speci.1 Prec:auUoa,a 

Acelone it IA .~tnmely fWuaabJ. UqWd 
and pteCAulJoaa mUit be t.aUo ao& to /pi" IL 
HIIliaa or ICItQQt IIIU.' be dona ID a 
venliJ .. ted Iabonl~ fwIlI hood uMna • 
IWI1ICI .... apllrk·frn ,,", IOUI'C8. 

EquipmtD' 
1. CoUeclion dew.: u. ... CIIIIIt&a willa 

~aam u.&el\lloa oowl with c:aUwote .. '" 
filter. o.a 10 1.2 ... para au. ucl backup PII4 

No&a.-Analpa raprwMGlati". Rl&tn rOl 
fiber lNackpouad belon 11M IIDCl dlaunl &ba 
filter lat illIMIt'I &baA I raben/1OO a.Ida aN 
fouad. 

L ParaonaIIIIZIpIlna pwap. ..... &baA _ 
equal 10 Q.5 Llaaia..wi1la rlnibIa COCIMdkla 
nabina-

2. M~ pbue caatru&. with ar-a 
or blue nI, ... I &0 lOX ey.p.c:.. aacl40 &0 .sx 
pM .. objlCtin (I0I&l !MpiIIcadall ca 4OQXJ; 
nwn.eriCIII.pcmw-G.16 &0 Us.. 
~ Slide .. ala ... ~ pr .. do ...... 

%.5XiSaua. . 

5. Caver aUpa, U X Z$ DIlDo 00. 1'" uaJaa 
alJlarwi ... ptCifiad by ai.crGlcopl 
mlUluC.clurar. 

L KniI .. _I -Peal " ... CUlYed III.da. 7.,.....-.. 
L Fl.ek. Cuth-lype.lAaulated DeCk. Z50 to 

500 aaL (wltb Iin&Je-haItd Nbber ltapper.nd 
elbow·joinled ,I ... hIhina. \e to ZZ em laIta). 
~ Hal pl ..... pArk.1m. '1iniDa type; 

bntina aautla: 01 IACnarod 1IImp and 
CDaplic .liInf'. 

10. Syria ... hJPQdanaic:. willa ZZ ....... 
ncedI .. 

n. Cradcule. Waltoa-&.cUtt type wilb 100 
um dlamal .. circular fteld .1 the 'pecUnea 
p\ana (It'll. - 0JXI7I6 aua.,. (Type C-ZZJ. 

No&e.-lb ..... &k:I&Ie II Cl&l1OaI •• de ror 
eucla microecope. 

lL 1ISF./NPL ph ... c:ontrut t .... 1Ido, 
M"rkU. 

11 TIIIotcope. ocWat pIaaae-riac caa\orina. .4. SI .... ~ 10m _ divilion6). 

Samplinc 

L CalibRta .. cia peI'IOAIIl MlllPIiaa pwDfI 
with I rapr.MDlalivl auaplar In 1iDa. 

2.. t' •• Ian Iha •• ",,,'.r 10 Iha wc/,k..i, i"pci 
IIJ claM ". pea.,lIl. 10 tho warkot·. moulh. 
ReDIO ... Ihe lOP ClJn:r (rutn Ih .. ,ad ur Ih. 
c.;,wl uk:Dlion (open rlu).lId utien& llica 
down. W",p Ih. j01ll1 bel WHO Ih. nleQ<icr 
Ind Ihe monilar'. hody _ilh ,hnn" IQ(IC 10 
pre\·tml l it lew... 

3. Submil .I'e .. llwo blanu (or 1~ or Ih. 
lal .. 1 .. mpl ... wbichev.r i,"reiller) ror ell(,.h 
1411 or .lUJIpl .... Remon Ihl !:lip' fronl Ih • 
fi.ld bl .. nk ca ... II .... nd ,lore lhe cap. lind 
CllIIIUa. in II cl •• n lOre. (h., ot boll) durina 
lb ... mplina period. Repli6u IJIa calli iD IIwI 
CIIUCU .. I WhllR .. mplina it cocnp/,,'1ed. 

4. s...ple al o.s LlroJD or arc.let. IN nat 
.llCllc'd 1 /11110\.11 dUll 1000dina U4 the filler. 
Adjl&ll aampUna flow nAl •• Q ( .. /train). alld 
lima 10 pruduce II fillt:r den6iI~·. £ IfiJlo!l"II/ 
mm'). Pi 100 la t30ll r.be~/ml IlJ1.5 '': lOt 10 
5 A to- fiboin pcr Z:;·mm (jh~r "ilh Iff,,'Clive 
COI~liOll.rea (~ .. 385 nun·1I Cor uplimuftl 
c:oualina preciaion I ... 'h:p 21 below). 
c.Jcu1ll1.lha minillllllll IImpUaa 11m •• 
1_ (minlal lha .dian Inllll_hllll or 
the CIIII'Ial IliIadatd). L Ir/cc) 01 the fibrou • 
wro.al belD, .. mplcd: 

(Acll!) '-_._--
IQllL)tQl 

L Rdo". 1M field maaJlOI at tbo and 01 
IIIIIIPUa,. raplaca u.. pw.Uc lop COYf, lind 
amall aod cape. and alCII'IIhe munilot. 

L Ship the IUIpia ill • ri&id caolaiaar 
with auma.Ql puckiaa _&erial to prevlal 
joI&JiAI 01 cWsqe. Non: Do DOt .... 
poIya\JrcDe rCUlill the IhIPPina c:oa&alner 
becIIUN ol.llGroIllilic ron:a which lUy 
CIUII fiber .. r.- u.. aampIet filter. 
Sample Prepanadoa 

NcM-n. _joel lito produce .. aaplee 
willa • IIDOOth (1Oft-II'I1Drl bc~ in • 
aaed1ua with •• fracU", Iada. equal to or 
I ... lIwa UL 1\1 11II&hacl belaw coUapaa 
&he &lter fot .aaier fOCUliaa acd produca 
p.rmaDtAt moun .. which It'll UM:rul rOl 
qualily CIIIOU'Ol aad In&erlllllontwy 
c:omparieoA. Qth.ar IDGUAtlaa ledWq .... 
_tina u.. abova crilIria lilly allO be uaad. 
..... &ba nanper.-nl n.1d IDCNnItnc 
&edWque ued in' • CAW Z28. 

7. EAa4&n thIIl the ala .. alida.ad c;oVIt 
alipa It'll fne 01 d .... ucl fiben. 

L PIuca 40 &0 10 III ol Ke'- Inlo • Cuth
type n...L S&opperu.. Oaak with • liaal .. 
hole Nhbw .&opper tIaroutIa "hid! • aIaat 
1uJ.e .&Iend. I &0 lea mlO u.. Oaak. Tba 
poI1ioa of u.. ..... Iubo that.Aia. u.. IDp III 
IJIa .&oppel' (Ito 10C11l) II belli dawnwanl Ia 
IA elbow tIaIIl cuIr.aa ..... '1II1e 0120 to 3Q 
d.ep.- wilb \be ~ 
~ PlIICI u.. nuk ID •• \inint IIotpla&a _ 

wnap ID • laulina .... t1a. tiM, u.. aa&1GRI 
araduIty 10 '" bot .... ...,...J .... lca. W~ c.... ~ 1Ia\OQe YlpDr aUlI be 
reoenoled ID • Yelltlaa.d fume boocI .way 
rroaa all opea n..- &lid IfIIIrk IOUI'Cft, 

AJIama&a ..... 11 ... IlllIhotla CIIa be UMd. 
pro\0ldin& 110 opan 0.- or lpark ..... 
prnM&. 

(Sec. 1 .... Alp IAIIIt III 
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10. Mcunll!llhff Ihl! whole Iilmple OJ!er or 
.. wl'd ... 1:111 lmen Ihe ... mpl'! filler on I dlMn 
I .... ,1 .. le. 
... Cui wed." uf CII. 2l ".:rcrnll,llh. filler 

.t'Illl wilh • I:un-fll ·bl .. de ,It'd ... ,&ic.l knilf! 
ua.nl' .. ruckin, moliun hI pre"!nllellrill". 

b 1't.II:e the filler or _eu.e. dlaSl .Iide up. 
on Ih •• hole. SllIlIc eI'!clI icily will vlUooIlly 
~ ,.ep Ihe filler on Ihe Ihele unlil il i. cl .. ,I!\l. 

c. Hold lhe ,I ... ,lid" lupporlin. Ihe Oller 
"ppnIJlim .. lrl!, t 10 Z em from lhe .1 ... lube 
POlrt whH'Ct Ih. lIeelonl! ""par iI ..,. ... "ina 
In.m Iho hell led nillk. Th. lCel"n. npot 
Ilr,."m .buvld cav.e • c:ondenNlioo Ipnl on 
Ihe .11111 "Itle ca. 2 lu 1 I'm in dillmeillr. Move 
the "I ..... Iid. senll)' in Ihe v.por 11n:1lm. Thll 
IiIle, .nou\d c1e.r in 2 10 5 ICC. Jr Ihe Rller 
curt .. di.lartl, M il olherwi .. n:ndr.red 
unua.lble. lhe npnr Ilreem jl prulMbly nut 
11""'1 enoup. Pwriodically Wipe Ih. outlet 
POl" wilh Ii .. cae 10 prennlliqWd .CIIlon. 
cJ"PPln!! \HIla the RIt.r. 

d. Ulin, IbtI hypodermic Irnn. wllh • u· 
lUll". neeclle. pl.ce 1 102 drop. altn.celiA 
on Ih. fiiler. Ccnlly Inwat. el .... n ~mm 
aq ........ CD'1t' Ilip down onlo Ih. feller III • 
• Ihlhl .nal. 10 reduc.e lhe po .. ibilily 01 
lonninl bubb, ... U 100 IMn)' bubblna lorm or 
lhe llmounl 01 lri.celin in uMvfflcienL Ih. 
cover llip IMY twcome delac:ht:d wilbin • IlIw 
houri. 

.. Clue Ih. edl" 01 the COVIt' llip 10 Ih. 
...... Ud. Uli", II IIIcquer M n.il polilh. 
~f dell'ina i •• Iow. Ih. aIide 

ptepal1lliOD lMy be he.led on • holplal. 
, wf.c:e Ienlpenlu ... 5O'CI 1M 15 min 10 

len deerin. CoIIntina mey procecc1 
- - OftIlalely .11 ... deerina .nd lDOunli"l .... 

co",ploilld. 

c..libl'alioa .nd Qualil)' CunINl 

11. CalibnUotl 01 Ihe Wallcm-Beclr.en 
JII1IIic:We. Th. di.IMln. <4 (mm). ul lhe 
circulu cnunlln, .re •• nd Ihe diac dillmellt' 
mUll be lpeciCied .,hen orderin. lhe 
lV.licllll •• 

e. InMrf .ny av.i1.bl. 1"I11c:ule Inlo lhe 
e)'epiec:e and lucv. 10 Ih.1 Ih. gr.licula line. 
.re Iharp and de.r. 

b. Selah. eppropri.l. inlerpupillary 
di.I .. nce and. il IppliCllhle. reMtlhe 
binoculllr heed .ujUllrnenl 10 Ihal lha 
mepiOcelion remainl conllanL 

c. wl.lllhe 40 10 4S X ph ... ob;e.:liv •• 
d. PlMCI • Ila •• microrneler en ,h. 

microacope objecl Ilalje .nd loc:UI lhe 
lIIic:ruecope on lhe IP'dualeci lines. 

e. Mell.ute lhe rn.pified pid 1'1I1I1h. l. 
IUIDI. uli"lah. II ... microrneler. 

f. Rr.mov. Ih ..... Iieul. lrom lhe 
mic:roecope .nd IDe. lure ill ac:IUooII arid 
Ienllh. I.lmmJ. Thi. cen bol be 
accompli.hed b, Uli", •• 111" filled wllh 
v.mlen. 

.. CIIlculalo lhe circle dillmel .... <4 (_). 
lor lhe W.llen·Beckell .... IiCUw. 

l.llD 
<4--

I. 

E.",mple: ICi .... l08 UIII. 1.- 2..93 mm lInd 
D - \00 um. Ih~n <4.2.71 mm. 

h. C"ecl Ihe field dilmeler. Dr~a:rplllhir. 
mnae 100 mm:!:2 mml wllh Iliai'! 
mimlmel,.r upon n!Ceipl ullhe snclicul" 110m 
Ihle ",.nvl .. etu",r. Delermln" fil'ld .re. 1m",'" 

12.. Miavac:np" edju.:ml!nIL rulluw :h~ 
"",nul .. elure,·1 inlllNClion •• nd ,,110 Ihe 
lollm .. in.: 

•. AcljuII Ihe lij:hl IOUI'CI! lu, I!\'en 

iIIuminaiion eana. thll fi .. ld uf \'iew .1 Ihe 
conul!nser ina. .., 

NOIe.-ICohler iIIundn.llon il pr .. lern!O. 
wheN Iv.ilabl,. 

b. Focua on ah. p.rli,,""III. fOIl 1Iri .. I 10 be 
eumined. 

c. MIlk. Ivre Ih;rl Ih. field iN Ie ia Iuc:ua. 
cenlered en ah .... mple. .nc! open oaly 
• nouak 1o lully iIIwnintil. lhe R.ld 01 view. 

d. U .. Ih' lelr.lCOpe IX.ul"r .upplied ~Jy Ih. 
m.nul.clurer 10 enl .. re Ih.llh, ph" .. rinp 
(;rnnul., di.phraam lind ph ..... hillln. 
el.menl,'.re concenlriC. 

13. Check Ihe ph ... ·.hin ciIIlrc:UIIfI IIrnii ul 
Ih, mic:roacope pcriodiull)'. 

•. Remuv, Ihi HSE/NPL phMN-COnll'1ll1 
Iell "ide fro", II. Ihippi", conl.inet' .nd 
cenlet' II und.r Ihe ph ... objcdiv •• 

b. Brina Ih' block. of pooved linn inlo 
10C1IL 

No&..-Th' .lIde wn.illl 01 M\'en acll 01 
poovel (c;a. 20 .lOOve. 10 e.ch bluckJ in 
descendi", order 01 vi,ibillly froas Nil t lu 7. 
Th. requiremenl. for c:ounlinl .... IMI Ih. 
miCl"OlCOpe opllce milit molv. the 8lOOved 
linn In Nt 3 compl.'ely •• lIhouah they _, 
.ppear IOrnewhal fllinL .nd lhal lhe pooved 
linn In acta • 10 7 mUll be Inviaibla. Sel. 4 
.nd 5 mu.1 be 111e.11 parlililly vilibl. tKil ma, v.ry a1i.hlly In vilibillty belw"" 
miaolcopn. A miaoac:ope which l.iI. 10 
meellhnc requirement. he. either 100 low or 
100 hip. rnolullon 10 be uaed 1M ubulO&. 
trmIOlillL .nlhopbyWIe. end ICtinolU. 
counlin. 

c. U Ihe im •• , qUilily deletioraln. clean 
lhe mlcroacope oplice Ind.11 1M pmbll'1I'I 
penill" conauIl the ",iQOlCOpe 
m4Aft1l1.eturet. 

14. Qualily conlml 01 liI ... r Wllnw. 
I. Prepare .nd counllield bhan'" .10", 

wilh the field .. mple .. Report I .... cuunll oa 
•• ch bl.nir... Caleulal. the melill 01 lhe r .. 1d 
blank COIInll .nd lubl ... d ahia v.llI. from 
each NlDpl. counl belcwe RpM&,", Ihi 
relllll .. 

Not. L-Th.ldftnlily 0; lhe blank fill.,. 
lllauid be unknown 10 Iha counlllt UDlii all 
counl. hllw been compl.1ed. 

No6e 2 ...... ·U I field bl.nk yielde Rbor COIIal. 
""IIer IbMn 7fiben/100 Reid .. report 
pouible conl.lIlin.tioa oIlbc _pl_ 

b. Pwdoma blilld retoun .. by the .. _ 
counler 00 10 percenl of nit .. _led 
Ialiel .. relabeled by I pe,.. olher IIwut lhe 
coualer). 

ts.. U .. the followina Int IC'delenaine 
whelher. pair of counll on the .. me fillet' 
lhould be JWjec:ted beau. ci ~ ~ 
Thi. II.Iillic IIlimlll .. lbe counUn, 
ft"1II!lIlahillly II Ih.es", conIIdaoca In ... 

REFERENCE FILE 

Dix.urd lite umpl. If Ih. dirrerence betwceft 
lite 1.0 cuunll ur.ceda t.77IFl ... whe ... 
f' - IV.r"lI" "I the Iwo filAf counll .nd 
S. os n:1.lh\ , IIl1nd .. ,d dl!vl.lion. whil.:h .hnuld 
INt dl·~h·l!d by .. 1:11 IlIlIar."11) billed un 
hilll"ia:..1 in·hettlM ctoal ... 

NnM.-lf • pair 01 counl. i. rrll!CllId ••• 
, .. u11 ollhil ICAL rP.Cat,nl Ih. remaininll 
..."'plel In Ih. sel .nd Irll Ihe new counll 
ilRilinal Ih. finl counls. Dilcerd .lIl'P.jIlr.lr.d 
pllln!Ci counl .. 

to. [nroU eaw:h /MIW ,,'Oun!!:r In • traini ... 
I'.UUIW 111111 ~par .. IWrfOtmllnc.t 01 
counln. on I vlri.ly ol .. mpl .. lllina Lh!a 
proc.dv .... 

Noc..-To .nalll'C aood reprocJuciblllly •• U 
lat.-aIC1l'iclq.aed 10 I.bnlol, I ... nwlil .. 
IInlhupJ\yllil ••• nd eclinolil. counlina .... 
required 10 participale In the Pralicicnc:y 
ARIIlyliCilI Tellina (PAn Progr ... end .huuJd 
"",lIncly participal. with olhar .. be.:o .. 
I",",olia.. .nthopll,IIiI ••• nd .ctinoll:, liber 
COUll"'" I.boralori .. In lhe ."eb.n .. 01 aeld 
.. mpl .. 10 compere pvlMn\lIlA 01 COIIftIcra. 

~lIeu","*,1 

17. I't.ce lbe "Ide OD lhe rnechan&cel .111" 
01 lhe celibraled rnlc:roac.ope with the c.eniH 
oIlhe RII., unct.r Ih. objective I ... Focue 
Ih. mianacnpe 11ft lhe pl.n. 01 Ih. IiIler. 

11L Rr.wul.rly check pha...nna .liplDeftt 
-"" Kohler Illumine lion. 

tt. The 1oIIowi"l .... the couallna ndr.c 
•• Counl only Rben Ionaer lhan 5 \&III. 

Me.au ... lhe '-"lih 01 cuned Obera .10", the 
cane. 

b. Coual onl, Rbera with • l .... d ... ~wlcUh 
Nlia equa/Io M .,..1 ... lhen 3:L 

c. Fill' Rbera lhat CI'OII lhe boundarJ 01 the 
pIIlicule field. do the 10Uowill': 

1. Count 10)' fiber 10 ..... dYa 5 \l1li tiaal 
I. eatlrel, within Ibc anlicul ....... 

1. Coual .. ~ fiber .ny fiber wllh only OM 

end lyina within Ibe JII1Illcule ~ 
3. Do ftO( COIIftt any fiber lhel croua the 

anllcule boundary 1lIOI'I than once. 
~ Re!ecl and do ftO( count .. other flberl. 
d. Couat bundln of fibera ., OM fiber 

unIaa ladividuel Rbara can be identified by 
~ both enda 01. Rber. 

e. Count enouah .... tfQl!e a.lela ... yl.1d 100 
Rben. c-nt • IlliAlmu .. of ZO IMld .. Stop .1 
tOO ReIdt ..... rdI ... 01 fiber COUIIt. 

2IQ. Start colllllinl lrooa one -' of .. ru .. 
.nd JI"OII'IIII .Ionc • ntdtaI u. w Ibc other 
end. abllt .flher up or down oa 1M 1iI1 .... and 
conlimw 10 the ......... dirwcliolL Select l\elde 
randoaal, by IooIUnt •• IY "- lile 11)'''''' 
brieRy wbila Mvud"llhl ....cJwa!ce1.' .... 
Whea .n •• .-rel. coven ca. ~ M IlIOn 

01 .... Reid of view. rejec:t .... Reid .nd _led 
.nother. Do 001 report ... jected IWU Ill .. 
nUlllbar oIlGLU n.lda COWIIed. 

Naee-Wben CINIlUaa • neld. coalfn--.Iy 
KIln. ,.... 01 focal p&ua by .,.. .. 
nn. lGaII Jr.nob 10 ddect ¥Wy n- r-. 
_lUcia have bec:a.. _bedd.d I. the nl ... 
The uneII-dia_I., nben wlU be "" I.W 
but .... IUllmponUII contrtbuUow 10 .. total 
COIUIL 

~1"""A4I'I"'1IJ .. 
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I.mltt .... pa",S- wblc:h Ie",. lite ao_ 
rpoM m.y .1.0 be uMd.. 
Yl. Joaina Ia place. 
.d. BnlalJw DOr1IWlr. 

Roinbow~ 

Whea the _11,111 Itnlr.n raiadropeln the 
air. ther ad lib • prila ead IDnIIJ • rwlnbow. 
lbe rwlnbo. Ie • diYia.lOD al.bilel""l iolO 
IMny bMalifuJ ~ TheM taka the ab.pa 
01 .Iona roud arcb. with III path bip 
.bov .. and II. two.oda .pparalll, boyond 
the b~ n.r.1&. ecconU", 101epnd. • 
bolllDa pot 01 IOId at _ .ncL '-opl. look. 
bul DO oo • .ver ftDda IL When • 1ft •• lookl 
rOf' -thlaa bayood ~.cb. hi. frlanda Ny 
h. Ie look ... lew the pot 01 IOld al the and 01 
tbenJnbow. 

L Bacia tntlUb/C abaU ... , the 
l'CIpl/'8tew few It Ie ... 10 lIIiIIut .. belon 
II&rdnt the til tnL 

I. UpaD antenDlthe tnt chaabar, the t •• t 
.w..tac:t IhaU be Pftll I IIDcb by 5lnda place 
01 paper tow.! _ otIMr porol&I abaorbeat 
ainsI. pi, "lariaL lolded III hall ucl wettecl 
with duw-q1lUt ... ol_ CIC ol puIW 1AA. 
The tat IUbject aball baai the .et towel_ 
lb. book at the lop 01 the dwDber. 

7. Allow two 1IIiDu .... I", the 1M l8at . 
c:oacaatrlda. lD be rwac:hed belore Itartlni 
the 8t· ... t curd ... nul ~ be aD 
appropriat. ttm. 10 LaJk .Ith the .... lubJec;i. 
to .xpJala the ftt tnt. the IlDpcHUQCI ol 
cooperat&oa. tile putpOII l'" the bead ....a-.. _10 .......... __ althe ... 

!.cia curdae cM.c::a1becilll .... baft . 
NU be parlar.ect for .tl .... _ alai ... 
I. lI.t.., tiaIa cNri.aI the ..... tile aubtect 

detlCta tbe baau-lib odor 01 IAA. the tat 
bee failed. 11ae -feet IIaaJ1 qllic:ld, uit froa 
the .... cbaaber &ad _n tbe t_ .,.. to 
.vcMd oUlCtof)' "11pa. 

10. II the .... Ie 1.1Ied. the IUbIed ahaU 
,..hlID 10 the .... Ioa.- aod ....... the 
rnpUator, I'IpMI .. odor ...-Uwltr 1eIt. 
.. Iect aDd puC _ aootber ... pl/'8tor, ,..hlnllo 
the .... cbaaabar, &ad ... 111 bepa the 
proc:edv.rw deecribed III the cCf) tbroqb c(') 
lberIe. n.. s-- oontla .. IIDUI. 
... p .... tor !hat 8 .. _U baa baaa lound. 
ShoWd the odor eaaalliwltr tat be I.11ed, the 
.ubtac:t lbaU •• 11 about S mlnal .. belorw 
retnUDt- Odor IlUiUvlly will _II, ben 
,..twned by tIWI U-

11.11. ~C&AIIQt pa .. lhe nt .... 
daatbed .bow •• an", • b.II·_111 
rnpirator tra. the Iv.tlabl ... lacUoa, IuD 
I.ceplacl lDOCIai. IIIl11t be uaed. 

u. WMa • '"P .... tor .. lound lb.t palMI 
th. t .... the wbjact brew the 1.cae.1 and 
tak ... breath bdorw aiUna the dwnw. 
nle .. to .-. that the ,..1100 the tal 
Mibtac:t Ie DOt -wa. !ha 1M Ie the .-I flt 
ot the rnpIrator r.c.ptece ...J and no( 

'oIfactory f.U .... 
11 WhIIl the .... t wbfact lea_ the 

chamber, the IUbjed IhaU remcw. the 
Nturaled Iowel and ,..1\Inl1t to the panoIl 
coaducUna the tnL To bap the .,... from 
becom.Ina contamiAat.d. the llllcltowal' 

be kapt Ia .... 1 .... lIna b •• eo there Ie 
• lpillIcanllAA coacen .... Uon bulJdup III 
.... chamber durina lUbaequlnl tnla. 

14. At 1_.1 two IlCIIpiacel abaJl be 
... ~ lor the IAA Int prolocol Tba tall 

tub/ci IhaU be IIvan the opportuIIltr 10 _ar 
Ihem ror one week 10 ~ the one .hlcla Ie 
IIIOrw conUottable ta.wor. 

15. I'wnoa. who he". IUCCeIIluily JNIMCI 
Ihle fit tat wilb a h.II-ma,k resplr.lot_y 
be ... I(II\1eI the l1li alth. tnl ... plrwlew ill 
ebnoepllera .lIb up 1010 IlIDn 1M PEL ol 
.Irborn ... bnloa. la e~pbara .... 1 ... 
theD 10 lI ..... nd In, thaa 100 tImft th. PEL 
(up 10 100 ppm), tba ,ubjact IlIUM pili the 
1M tnll&linI • fuU I.ce MlaUva preuura 
ruplrator. (Tbe coa.caotraliDII al the 1M 
lnaida the t .. t chember IDIIII be Incnuad by 
I,n Umn lew QlFr al tba IuD I.ce", ... ) 

lL l1IItnt lbeU DOt be caadllCted II 0... 
I •• n,. belr powth bel .... the aIUa and Iba 
lacepieca llaU", I,,".ea. 

17. U beir p'O.th or Ipparelllltarl.,.. witla 
• uU.f.ctorr lit. than tbaJ IhaU be • .hand '" 
ramowad eo ., to ellmlaa .. IIItufernce UId 
allow I utWactory lit. lie uUel.ctOl7 fit II 
IIW not .1 .. 1Md. the .... wbjed IDlilt l1li I 
po.iU.....,... •• ",.. mp .... tor 1UICIl .. po .... 
air-purilyina rnpinton. wppUad .Ir 
... p,..tor, or .. 1I-.talDacl bnathlq 
.ppatalaa. -

lL II. tnt IUbject uhibile dIlDcult, III 
brutbi.aa dllrina the tata. aM or belhaU be 
I'Ilernd 10. pIIylldu traiaad III '"PlNtor 
clw.- or puInIaaarJ IDeCIkioIIeI detannIDI 
.bet.bar the tnllUbJact caD ..... 
raplrator .hIla perfOl1ll!na bar or II1a dutIaa. 

11L QualItal1n Dtleltlat IbaIl be,.,..1ed 
It _.t IYeI'7 ala .... Iba. 

ZD. la additioa. bac:allll tile ...uq al the 
NepUatew _, be aJraa.d. qualltaUva ftt 
ee.una IhaU be ,..,. .... --'kMIr ..... 
tile .... eubi«:t baa c 

(1) Walaht daanaa ollD pGIIIIda '" DIaN, 
(%1 SlpIilIcIAt ladallC8I'riDa Ia.the.,.. 01 

tba IacepIace aaaJ. • 
(31 SicrJ.i&ut _tal c:iaaae-; La.: multiple 

ntracUDIII witbout proChnII. Of aoqWriIIa 
cleat--. 

(4) Ilac:ioaatNctIva or CIDImIdc ......,.. or 
(5/ AIt, olber CDIIdI"- tbat "rill"'" with racep&ece _ .... 
0. Racon:Ik.Mplaa. 
A IUIIIIDIIJ ol.O IeIt .-alta ahaU be 

IDIJala1Daclla eada offtGe for I ,..,.. Tbe 
IUIIUIWIIf abaU lDdudc 

(1) N_ ollHt IUbtec:L 
(1/ 0. .. ollelUftl, 
(3) Na_ al tba tnt caadllCtor. 

. (f)llnpfntora .. Iec:tad (1Dd1cale 
lDIDIIIactlll'W, modaL liM &ad Ipproval 
_bar~ 

(~J Tadnt .,.aL. 
a. Saa::baria Solllliaa A....af ProIocoI 

A. a .. pnlor Selecdoa. 
RnpIratorw ebaU be ..tact.d .. deecribecl 

III aecUoa m (raplrwlor ..&ection) abaft. 
...,. thel aadl ... plrator IIaaJ1 be ..ppped 
willi • pankvJale ,tltar. 

a.T .... nr..boId~ 
I. AA aadoNra about baed aod ahauJcLer. 

IbaU be uaed lor duwboId ~ (to 
cIataraLIna II the IadIwldual CUI lute 
aac.charinl and lor Gt tntJas. n.. aada.ra 
IhaU be .pproxlm.lel, 1I1acbaa Ia dIamet .. 
b, 14 ax:t- tall .tth .tlM .. the &aat d.-
10 allow free 1DO ..... t 01 the t-d .baa • 
rnptralor Ie wam. 

z. The .... ~ IIaaJ1laava • u..r
quarter Inch boI. Ia fruGt ol the .... eubJect'1 

REFERENCE ALE 

00II lind Inuulh .,.e 10 .CICOIIUDOdaI.1he 
a.bulll'" nouJ .. 

1. l1II entire ICI'eeni", and t .. tlna 
procedlll'l Ih.al1 be explained 10 the I •• t 
IUbject priew 10 coadudl", the taft""" tat. 

t. Dwina th. tlwlhold -alna t .... the 
tat IUbjecllhaU dOll the tilt andOlUN and 
bre.lhe .ith opIIG IDOlllb with toacue 
olandacL 

L Ullac • DaVllbI .. Mod.1 fO Inhlll.UOft 
Madlc:eUoa N.bullzer at aqulvlleat. th. tnt 
COI1Chlctor lhall .pray abe th .... bold check 
aoIution iIIto the .acloslll'l. ni. oebullzar 
IhaU be cIearl, IIIIrbd to dillinpilb It from 
1M lit Inl eolullon aabulizar. 

e. n.. thrnbold chack aoIuUon canallta 01 
O.G arame ollOdlwa Medwin. USP In 
..Ier.1t caD be prwpeNd by pultin.l CIC 01 
the tnt aoIulJDII (1ft C 7 below) In 100 CIC 01 
•• ter. 

7. To produce Iha aaraaoL abe aebuUzer 
batb II final, 'lquaaad eo thetlt caJlapIH 
CIDIIlpI ... I" thea .. rwlaaaad and allowed lei 
fuU,upaod. 

I. Tea ~ 01 the aebullzer bulb .,.. 
rapcalad rwpidJJ aacI ...... the tat lubtact II 
ukad .balber the aaccbartra caa be tl.led. 

I. II 1M ftrtt 1'IIpOMI1I .... U ... tao !DON 
~ ol the oaINUur bulb .,.. ,..,..tecl 
n!*il, and the tltt_feet .. qala uked 
wbalber the aaccbarta CUI be tut.ad. 

14.11 the aecoad ........ 11 ..... t1ft t_ 
IDotI IqUMDI .... raplllecI rwpidl, II1II the 
tat IUbjed ... pla ukad wbalber the 
aacdauiD ca. be laMacI. 

11. Tbe I8It CIIDIIuctar will tab DOC. 01 the 
....... ol aq_ ........ t.o aUdt.1aaC.a ........ 

U.II tile a.c:d..na II ........ an... 
..-(!kip 10). tile ....... &1 .... 
0IGft0C be plllor ........ lIIa .... a.bteaL 

1111 ............. 11 IUd ..... the .... 
a.btacIlIaaJ1 be aak.ad ....... DOlI olabe 
tuca lor ref .... lathe lit .... 
1~ Correct .. 01 the MWlar_ diet 

..".......t";l CC olHqtaklIl ..... It ...... 
III tile nabullar bod,. 

1L n.. DIbuIi.-.uu be ~; rta.d 
Ia •• t ... ahakaa dr7. II1II reftIed It ..... 
nwylov'-n. 

C. Plt a.ac. 
I. n.. .... 1Ubfact u..u doa .... adllllt daa 

raplrator .ltbcNt &be ''''ltIDIII rr- ..., 
panoa. 
~ n..111 .... _ the .... aadoav. 

lIMcnbecilll 118 abow. 
1 !KiI .... 1Ubfad aIaaIl...,the .....,.101' for at !au, 1'1 1II.IauIea .... 

I&aItiat the Dt ..... 
4. n.. .... 1Ubfad ...... doa tba =d 1"'. 

wtaIIa -nat.the .................... la 
IIClIoa IB abon. nu. ....,.101' tball be 
JIrOI*f, ecljuMed &ad 1IIIIi"" .w. • 
~taD1 .... 

L Tba .... 1Ubfact .. , ...... Irtak 
(a.cept plaia •• ..." "' .... lor 11 
aiauta baIorw tile ..... 

I. It. -.d DaVUbUa WocIalca ......... 
WadIQlioa HeIMaIa. Ie --S 10 .. , abe II 
.... aoIlIlI_ lal. the • d a , ... TIair 
DabuU.er u.u be cIaerir -...bel II 
dIaUapI.aIa It ha the IIRIIIIiDI ... aoauua. 
...t.lIaw. 

(leG.. 1 ...... ApP I ... q 

• 
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7. TIle fil 1 •• 1 801"lIon iii prep.llred by 
Mddin. 13 .... m. ol.ocli..m MCCh.nn 10 100 
CC 01 wama wal.r. 

L N belON. lJIe la.1 Illbl.ct ah.U bt.aUle 
wllJllllOllIII open and 10tI8U. exlended. 

8. The nebWiut il il\Mt\ed inlo the hule in 
IJI. fronl or Ille enc!o.u.rc .nd the iii le.t 
IOIIIIIon i •• prayed into the ,nclolNlrw lIIiq 
Ille UIM ledlnaqu. u 101 tbe I •• Ie thrwahold 
IlUHIW\I and the 111M DlIIDber ollq_ 
reqWred 10 ,licil a la.le rnpoAM ia the 
ICtHIIlnl. (Son III thtouah 810 ebon./ 

lQ. Aftat .. -.uGll 01 the .. I'OIGI r..d the 
roUowina .ftllnlClion.lo the 1 .. 1 .ubjecL The 
le.llNlbieca abeU perform the IlICI"CiacIlor 
one 1IIi.au ... eada. 

L Breathe normally. 
iL BreltJM deeply. Be cenalll b,...thl are 
~ IDd /Y'flu/Q/'. 

iii.. Tut1I he.d allihe WIt" .1U1II OM aide to 
liIe ulW. Be CUllin IIIOV.llllflt " COIIIplet .. 
lnbMI. GIl Men llde. Do DOt buIIIp the 
rnpitalOt I .. inal the .II0Wdft0L 

iv. Nod head.upoMd-down. Be certaiA 
. moliona are complel •• Inhale whoa beld Ie III 

the rll1l up poailioa (wbaa Iookina IOwltd the 
uiliqJ. Do not iNDlP the rnplrwlOt oa the 
chaL 

Y. TaJkina. Talk 11cMad and tIowly rOl 
.. vena! lllinu ..... Tbe rollowilll paraanpla Ie 
ul1ed &be Rainbow Pa ...... RHdint it will 
mull Ia • wide ra. ollaciaJ Il10_11, 
and thulM IIMr", to ull.ry thia rwq~ 
Allemalive palM ... wbic:b earn the .... 
putpoM mly I'*' 1M IIIId. 

wi. Joailll ia placa. 
vii. Bre.the DOnDIIUy. 

/iuinbow~ 

Whaa tJM IMIAllabI .trikes ra.iadrupa IA UIOI 
aU. &bey Id like • priam and rOllll I rainbow. 
The rainbow Ie I diviaioa of whitl Iipt iato 
IlllAY bNutilul colora. n- lib &be IMpe 
01 I Ioaa rowwl arch. witlllill patlll biab 
lbov ... ad III lwo .ada .ppilNGlly beyond 
the hori&an. Thera i&, ea:ordiaa 10 Iepod.. • 
boilinl pol ollOld al oaa encl. PaopIe look. 
bul DO OGI .v. rand. IL Wbea I IIIaQ Ioolta 
rOllOlDlthiac blyood Ilia raada. Ilia lrieada 
.. , he Ie IooIr.iq rOl&be pol oIlOld .1 &be aad 
ol&be rainbow. . 

lL AI the beaiAAinl ol .. cb DefCi ... &be 
aeroeaI CDaClealralioa dlal1 be repl.eAiabecl 
uaUII -'ad the IWlllbet oilqUMSII II 
Inlt1aUy dacrtbed III a. 

1%. The IallNlbl-cl alaaU iDdIcall to lhe 
1181 coodllCtor II II any U_ durina the ftl 1181 
&be lui. 01 aac:charia Ie detec:tad. 

13. U .... MCChariA Ie dea.a.d lbe nile 
"-clllDllliallCloty aod • dia ... t 
rapinlOl dlall be triad. 

14. AI .... 1 1_ rauplacn alwU be 
eeIecI.ed b" the 1M Inl prolocol Tbe lal 
lubjecl Iba1I be liveD the opponuaily 10 _ar 
m- rOl OM w .. k 10 cbooaa the one whleb Ie 
more c::cwnlon.bl. 10 .. ear. 

lS. SuconaNI COIIIplelioa or the lee« 
~ Iha1l a.Uow &be .... ol 1M UJI-...k 
Inted rnpitalot ia CODLulainated 
I~ up 10 10 11_ &be PEL 01 
.... oe. ID OU- worda ttUa protocol _y be 
UMd 10 ..... pralecdoa ~ l1li bipr 
thaa LeA. 

le. The tall ahalI !lOt 1M coo4uc&.Id iI LbeN 
II lA, lMit powth between lbe IIr.Aa .nd the 
rllQpieoa ... Iina awillc:a. 

17. lllwit arowth or Ippvel inl.n.rw wilb 
II IlIlIa(IlCIOIY fit. thea they ahlU be aJland III" 
rwmoved 10 •• 10 .lIlftiGall Inlerflrence .nd 
.1I0w • uualKloty nL II a .. ull.cIOI)' ftl II 
.1111 nol .ualMct. the In( lubjecllllUll1IM I 
poaill""pra'lNIrw raplrllOt .uc.b u po_rad 
lI.t·pwifyinl rnpiralOll, .uppliad aU 
rnp.rllor. OI .. ll-coclI.UMd btudUna 
.pparalua. 

lL II. 1 •• llUbjed aJUblll dUftcuhy in 
bra.thine dlll'ina &be IllIA. aha 01 be .. II bI 
rerQrrwd 10 • pilylbla II"IiaeIHD rapir.toi 
di ...... III" pulmoaalJ .-iidM 10 deLlnAlDl 
whelh. the liar .. bject CIA WNI. 
rnpu'llor while peftOl'DAl bar III' bl8 dwl .. 

tIL QuaIi ... Uve 01 Ia&ifta Ual1 be rwpe.tacl 
II leul 'Vlry ala IIIQftIba. . 

20. Ia Iddl tioa, bec:al&ll &be aaaliq 01 dill 
rnpilalor may 1M 1lI"ecaad. qUlUlltive 61 
le'lIAIlhaLI be rwp.ted '--"'-Illy .. _ 
&be 1 .. llUbject .... e: 

(1/ Wei"'l c:baa.- 01 JII pouGda or .... 
(2/ Silni6caat radaJ ac:amaa III the &1M 01 

\he r.upiec. ..... 
(3) Sipilicaal daalll daaapa; La.; .ulUpie 

,.tracUoaa witlllau& proIbaeia. 01 acqu.\riat 
denlurn. 

'4/ RaconIlNc:dve III" ~ awpry. 01 
(5) MY oIber coocIILIae thaI _, 1aa.feN 

.. ith r_pieoa ...w.a. 
0. R.ecardkaepl .... 
A II&IIImIIJ 01 aJllaIt ...uJ ... .uu be 

_ialliDed la eada orne. _ s ,..,... n. 
IWIUDIIY abeU lad .. 

(1) Name ol '"' eubtecL 
(Z) 0. ... 0I1aadq. 
(3) Nlma 011 .. 1 COAdudar. 
(4)ltapiraton .. J.ectad (iadica'" 

lIWIulact ..... 8IIDda!. .. aod appraval 
1WIIIb.rJ. 

(5/Tatlq .... L 

tIL mllAl p ..... Pro\ocaI 
A. RapiraIOr .. laaiaa-
RapilalOll abal1 be II:Iec:&ed II ~ 

III MCLIae 18 .boY .. ucepC that -'* 
rnpiralOl ahaJ1 be aq"'pped wtlll • 
cocnblnalioa ol ~ IA4 add-pa 
cartridfea. 

B. FiIInL 
L The lie« IUbject aIaalI be allowed 10 --U 

I _u conctQlralioo ol&be IrrillA& ..,u l1li 
raaniliarile .... ~ witlll dill ~ 
od«. 

I. The .... aublac:t MaD '""*" ..... 
raplralOl aaIactad II abcwe, aad...., It fat 
.1 1e.11 10 IIIIIluIle baIoN llaI'tIIlItha fli ..... 

3. The '"I cnadudor abal1 rnWw tIaJa 
prolocol with the IIat .. bjecl beI_ -dai-
~ The IallUbjecl abal1 perfora .. 

COOVIDUooal poeldve ..-- lAd .... Iive 
pnuuN fil cbec:ka (a. AHSl Z&.1. 1_)' 
F.i1u.rc 01 eilher cbec:k aball be _ 10 
ulKt IA aJl."..'" ......... tor. 

L IIrN..k bocb tDda 01. VIIlWaLlae .... 
lube conllinlGa IWWc: ~ lUCIa .. 
the MSA put .M6S, 01 aqllivalaD&. Aitacla • 
Ihott Iea&tk 01 t\abiaa 10 _ tad olllle ...-
lIade. AIIIda tbe o&Mr tad 01 tbe ___ lube 
10 I \ow prMMWI air pu.p _ ... .wa".. 211» 
• i11i1i ..... per llliauta. 

.. AdYi_ !be 1M _jecl tlllal dill .... 
caa be irrilllinl ... Ibt .,.. ...t lMInIct the 
.ubject 10 It.-, the.,.. .... wbile the .. 
I. perfOllDad. 

7. The leal oonductor aIaalI dna tbe 
.Ite ... of irrilaal .... Ira. the IIIDe 

S-~ Il 

."ii:ll iO.11 

lowoudi &be racauaJ ..... or the ,"llNIbjecL 
The pe.- condu.c:Una lbe ... 1 abeU beaia 
wllll the IIlN .1 I.ul12lachet (roaa the 
faupl_ .nd andu.Uy .. OVI 10 wtlhlA _ 
indl. IIIOvlne llmuad &be whole penIMLIr ol 
the iniaL 

L The IIIllUbject Ib.111M iftItnac:ltd 10 do 
the lollowint u.rcian whil. the raplrator " 
beina dIallenatd by the UDOka. Eadt .urdM 
IhaU be penonaad rOl OQI 1IIi.au1 .. 

L Breathe normaUy. 
Ii. BreaLlw decply. Be certalA bNatha are' 

cJu.p aod ngulQI'. 

UL Tut1I baaQ all tIIIa WIY rra.. OM lida 10 
IhI other. Be oerulA IIIOvemtI1tle COIIIpIt .... 
labale GIl ,ad. lid&. Do DOl bawp &be 
rnpilalOr "llAIC aha ~ 

h,. Nod bad u.p-aad-dowJa. Be CU1a.1a 
IIIOIIoaa are QDIIIplell aDd IIIIde nery 
MCGAd.1aM1e wllea head II Ia 11M f\&lIlap 
poIitl_ (1ooIWaa IOwani ulhql. Do noI 
buaap the ....,ualot ap.iDaf the cbaeL 

v. T.1kJaa.. Talk aloud and a10wly fOl 
.. vera1.uwaa. Tha foUawiAI patqrapIa .. 
called &be ItaiIIbaw ........ JlaadIaa 1& will 
ra&aJ1 Ill. wida ,.. 01 fac:ia.lIIIG¥.-o1l, 
and thua 1M uaeluJ 10 .. daly IhiI rwquimDaaL' 
AlIlnlaUve ,....... .. 1UCa NrW &be .... 
pwpoee IllAY a1ea 1M IIMd. 

llDiDlKJW~ 

WbaD tba IIIGIiahI ecrt.u. raIndrope Ia the 
aair. theJ acalib • priaIa aad fona • raiAbow. 
The raiabo. Ie • diviaiola 01 while 1iPIIIlIQ 
lIIaIly bausituI c:obt. Tbeaa take abe _pe 
01. Joaa I'OUId atdI. with Ita palll hiah 
.bo ... aod It. two aad .ppannd, beyond 
the boriIGa. Tbacw Ie, acc.ordiaa 10 Iea-d. I 
boaIac pot 01 coId.t OM lad. ~ ~ 
but DO OM ner IIDda IL Mea .... IOOU 
for -thiDa beroad Ia1a raada. bia friaDda 
.. , be II Iookiat _&be pot 01 aaId at the _ 
01 &be r&iDbow. 

vi. JoaiAIlIl PIaca. 
vU. Bnath,IMI'IDIll,. 
.. The Inl ~ ab.alliadicale 10 the l1li 

cnadUdor II tbe Wrilaalllllllk. Ia dellcted.lI 
..... Ie deledK. &be l1li oonc!IICIIII' Iball 
'1Op &be IIaL III t.Ut CAlI, &be &Mtacl 
raptrator Ie rejectad aod IDOC.bar """tor 
abeU be aa1actad. 

lO. EacIt liM( ""jed ,.... tbe -.aka ... 
(La.. wUIMN& daIaaiaa tile ___ , MaU be 
PVIG • MlY£livUy dIoec:k 01 aa.aU rra. tbe 
.... tube 10 .......... 1I&be IIIIIIIbjc 
ruc:II 10 the ...b .ailura 10 ftvU I 
N8poaM aIaalI voIdtba 81 teat. 

It. SIItaa IW. Bl.IlIG ollbia III .... protocol 
ab.all be perfonaad II • Ioc:adao wtIll aUaut 
_111a1iola .. ffle_' ... JlftYG ....,..J 
coall.lnldaea 01 theCeallaa"'" b, tba ... ......... 

U Aliauc two ~ MaD l.e 
Miedad by !be lAA IIet pI'CMCICQl n. laC 
IUbjecl tAalllM ai-&be CIppOIItwDay l1li ..... .... __ ... 10"" the _ wWcIa Ie 
1lIOI'I ~ 10_. 

U. Jlaep&raIGn ~ ...... br .... 
pro&ooDI .. , be MId ~pmtpelDllIId 
IllMIfb rv .. IO ...... u..PBLoi 
.lbNIO' ,- -

1" The ... aIaalI DGl tit ......t.caed if ...... 
Ie aor 1M .. .-ua berw.a 1M Ikia lAd .. 
~ -'ina aurf~ 

(lee. 1au&, ~P. dbI CJ 
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If hllir IJ"Owth or IIIpparel in,,:"ere wilh 
Ilrllclnry fit. Iren ther Ihloll be 1I11,red or 

o'·cd IU .. 10 .liml"lIl&: i"lef(erent' and 
.lIow II lalllCaclory fit. IC a 11I"ICllltIU". RII. 
Jail nnl a\lamed. Ih. lell 1"lIi~1 mUll UN • 

po"U''''·PrHaw. raplra&nr Iuc:h U powIIl'8d 
a,,·plll1(t·illl re,p'rllon. ,uf)pHtd lIIir 
rnpinlor. ot .. 1f~llIIirw:d brellllhi"l 
a"parallU. 

• 10. If a le.1 lubled ulaibil. dimc;ulty in 
bre.lhina dunna It.. 1111 .. the: or be Ihall boll 
reCUTed 10 a phYlidan Irained in rnp'ralot 
dJeea~ or pulmonary medicine 10 delemllM 
.. h.ther Ih. IHI .ubjecl c:ao ... ar a 
rcapinlor whal, perfonnl", her or hie dullea. 

17. ~11I.1lv. lillntiac ahaU be repealed 
al le .. 1 "err ... _Ihs. 

10. In .cJdilion. b.cauM Ibe ee.Una 01 the 
rnpinlot 1M)' be afleeled. qu,llIall ... fil 
115l1na eJuaJl be repealed Imraedl,leI, wfIn 
the .... eublect h.u a: 

(1) W.ipl chan .. ala pocmd. ot mora. 
(2) Siplflc:anlfadal ecantna ID 1M .... 01 

the IlIup'-a ... L 
(31 SlplRc:anl dealal chanen: ...... ulll.

plncliou witbocal prathaia. tW ac:qcalrint 
denn--. 

(4) R_lnICtIw or COUMtlc III,.." •• 
IS) An" Olher condiUoa thaI 1M, intaf .. 

wilh facapieca Malina-
c. Recordkeepi"l-
A lumma". of all Ie. I mul .. lhall be 

mainl.ined ill eacb office for 3 yura. Tbe 
IUlDmaty ahaII iIIC:I\Idc 

111 Na .. of tnleubjec:t. 
121 o.la ollaU .... 

. ' :1) Nama 01 &at coaduclor. 
( Rnpbllore .. Ietted (indicwl. 

~UI.Clwwr,1DOd.I.1be and appnrval 
Dumber). 

IS) T..alaa qmL 

Quo'ltitnt;N Fit T_ Ptot::.dIUW 
1. (Anera/. 
.. Th' IDIthod applin 10 the ncpUv .. 

prnaurw aonpowered a'rlluril)'i1ll 
rapinlora onI". 

b. The easp&oyer aha1I a .. 11ID one Indivtdual 
who Mall a_ the fuU rnponaiblUty f. 
IapillMOtiaa the r.eoVal. quaaUtadn ftl 
&al pt'OIrUL 

Z. DefilljtiotL 
.. '"QMAUtaliv. FlI Teal- _ .... tbc 

-.caa_1 01 the enectlvn ... oIa 
rnpInl. MallD ,.dudlnl tt.. a",blent 
al_pbera. 11M Inlla performed bJ 
dividlnt lbe _Muted _",lIoa 01 
dullienp alf'llllD a Inl ch.lllber by lbe _.14Ired c:ancm .... Uon of tbc c:hau.n,. 
apDt Lr*d. the .... pllaIOl' rac:epieca .. ftaa 
the aonnal air pariI~ ft_1 bae ..... 
nrpJac:.d bJ .. ..-tieU, perf.ca ,....u,tae 
aJ.MnL , 

b. "OW .... AceDI- _ the air 
OtJatanalAUll IDtroduced Inla a aa.t c:haIDber 
eo lhat Ita CDftC8alntloa lnMde aDd 0II&a&d. 
the ,.,uwLot _, be COInpU'ed. 

c. ~ ... Subjed" ___ tbc s-- -riaa 
the ,...,an. for quaaUtaUw ftt taUna-

d. MNonaai Staadlnc Poemoa- ...... 
atandJo.1I'KI aDd .1n .... 1 wUh .,.. dowa 
aloat the Ndae uad Iook1nc ......... 1 ahead. 

.. '"Fl1 '1ClaI" _ the nno of ~ 
t CIDGCIIIltratloa ou18ide willl rnpect 10 

·de 01. re~lot IDleI c.owenn, 
( ac:.pi.ce • ud __ ~ 

l.Apparaw.. 
a. 1"~trulMntaljon. Cam ull. IOdlum 

chlondc or olh,r ,ppropnal, urolOl 
Imenllon. dilullOn. and me .. uremenl 
aylle/nl Ih.U be IAIId Cor quanlilaUvlli1 InL 

b. Te.' chamber. The IHI chamber ahall be 
larse .noullh 10 pc",ul aU I .. IUbjecU 10 
Imly perform aU required ...-cI_ witbout 
dblributina lbe ch .. Uellll alllnl COftCIIIlnUoa 
• the me •• uremenl a.pparllllL 1ba tHl :
chamber ahall he eqUIPped aDd conaItuctid 
10 lhal Ih. challlCla. asenl Ia ,nacllvel, 
Iaoleled frolll lb. alllbienl air yel unlr_ la 
ClI'Incenlrllioa throuchoullbe c:AaJnber. 

c. When IPllina air-purilriDl .....,.nlCH'lo 
the notmIIl filler at cartridp llemeal .haU ba 
replaced ailh • hlah .. mc:ienq particular 
nJ Ilr .upplied b, the .. IDI maaulac:twer. 

d. Th ... mplin, iII.lIWHal ehaU be 
.. ICICled 10 thaI a llrip chart record ma, be 
mad, af the Inl l!:Iowjlll the riM aad faU 01 
c:ha1IenaIIapnl COacen .... UCIa with aac:h 
laaplntiua aaclaapil.tloa .1 nt r..ca .. oI.t 
INII z.ooo.. 

.. 'The comblnaUon ollUhltltuae ..... 
purll)1nI.lameali (ilan,). cbaI.,. ....... 
and eNUense qlftl c:oncnlntioa ID the t_ 
chamber aball be aur.h IhallM .... aabtecIla 
DOl pPOMcllD IIlC8U of PEL Ia &be chan.. 
..... 1 al Ifty t11D1 dun",lbe ...una pracna. 

t T1Ia .... plllll port on the .... apedlnaft 
reap In I. ahall be plec:ecl aDd coaatnlded eo 
thai thanr Ia no delectable leak araund dw 
por\ a Irft air now la allow.d Into .... 
MmpllDIllna .1 aU IIID11 aDd 10 than Ie DO 
1aIerfvnc:e wiLlI the ftt or peri .... ACII of the 
rapinlur. 

.. The IeII c:Aambar aad ....... ~ IIaaU 
penaJl the ~ adminlalertDa tbc IeIt 10 
ot.aw 001 lellaubjed \Juid,a the eNmbar 
cNrIDI the leaL 

h. The eqUIPIIIIAI pnentiac tbc daaII .... 
ar-phere ahaU maiDlaln lila concentntloa 
01 cbalJanp IISICII conatant wilhla • 10 
perceal vuiaUoa ror lila duntioa 01 lila leaL 

L TheIlIDlIq (1a1_aI batwfta aa nant 
aDd Ita beiAa reconIed CIa the atrtp c:butl 01 
the lulnaentalloa 1M, DOl .acaed 2 
MCIIIOda. 

J. n. tubJaa :. Iba tnl c:Iuun.bar 
.a-pbere aad for tbc I'dpllalot aampIlDI 
port abaIl ba the MIDI d1aa.t., laaalll ud 
II\Iltri.L It abaU be bpla. abaft u pouibla. 
1ba IGlUaI dJamater l.wille NCIIIIIIIDIndad 
bJ the .aanufactlJm' th.1I be UNCI. 

L The axhauaillow fro. &be .... dwDber 
thaU pa .. throup a ~ IUler 
beCon nrJ_ 10 the I'0OIII. 

L WbeG IOdhw chlortde aetaaoIla UMd. 
l.IIa ",leU" bu.mlclll, inNde the ... 1 ahambaf 
abeU DOt aCftd 50 peraaL 

4. ProceduraIIWlCli,....,." 
.. The ftlttns of balf ..... nrepinlora

aboWd be It.aned wilb ~ IaaviDt multiple 
Nan .nd • varietr ollatarc:Jaa,...bIe 
c:attridan aad caDi .... audI u .... t.aI.A 
C-So u-w. NoI1on .... S4antww ... 1M) W. 
or SClOU-w. u ... ither 01 &be '"" ouUaecI 
below 10 ..... IIlat tbe ~ Ie properiJ 
adtualed. 

(1) Pwill" ~,." WIIIl tbc ~ 
portl') blocked. the Dlpdw ..-.. 01 
allahl lnhaIattoa ahouId r-.Ia COMCaat r. 
MY",I MCOndL 

1%1 N..,IJ~. ~UIW 1M. With tbc lDiab part(.' block.ed.. the nepU •• ..-.I..,.. 

REFERENCE ALE 

I.!wl .. llon .bould mnala ccmalanl for MY""I 
MCOnda. 

II. Afler • CaC':~il!Ce II adlu'led. Ih. 1,.1 
luh~tl Ih.1I v.rar Ih, Clcepieca Cor ail .... a 
IIIlnulcll brio,.. condUClinl a ~1I11l1'" .... bv 
uaina .ilhr. of Ih. melhocia dncribed below· 
and u.in.lhe uen:iM rqillll dncribed in 
L.l_ b.. c. d. and .. 

(1) /M»m)'/ ~ta" taL Whan ual .. 
oraanlc vapur c:artridaa. the le.1 lubject .. ho 
c:aa .m.lllh. odor ahnuld be unabl. 10 delec.1 
the ocWr ofllCNlnl}·lacel ... 1Cl"lrted inlo tha 
air nell' the motl w1nerable portlona or Ih • 
f.c:epleca ... L In a location which la 
MlJ4IIGted CI'OIII the tnl ...... the leal aub;.a 
ahall be IlIIlNdecllo clON her/hie e)"ft 

durIDI the leal period. A comblnalioa 
CII1ridact Of' canlaler wilh orpnlc WlpGr.nd 
bl;IHmc:iency Rite,.. abaU be uaed wbea 
.vailable fat lbe parUcular IIIUk betaa 
_led. The tnt IUbirct ahaU be livea all 
opportunll, IG ...u the odor 01 .... '1 
aGIt ... bafon lila laC Ia conducted. 

(I) IrritGnt /UII,. taA. wtIIft IIIInc hiab· 
IfIIdeacr fill ... the tal wbJaCl aIIould be 
_bla IG detect tbc odor ollrrllaal fI&IU 
(aWnaic daIoride • lilaniwa tatndaloride 
vnlilelloa -*- lubes) equIrt.ad IDIG the air· 
near tbc -.oat vulMnbla portIoaa 01 tbc 
lacepIaQ ... L Tbe 1_1Ub;ac:t "'U be 
lnatnlCled 10 e'- her/la1a .,.. dwiaa lila 
teat p.riod. 

c. Tbe llel aubjea me, .tar tbc 
quaatJtaUwtoelinl dwaber 001, II abe. be 
bae obI.iDed • a:a11al.aclorJ III u _ted III 
4Ja. 01 thia Appendix. 

II. BalON lhe IUbject .1arI the 1111 
c:bambar. a .......bIJ .tabIe c:Aa1 .... qanl 
congealnU. allaU ba ........... .... 
chntber. 

.. InuMdiatal, an. lila IUbfect ..... tbc 
.... eNlftber. tbc dWlenp ..... 1 
concnlntioa .. de tbc raapinl."U ba 
----' to _ thel tbc peak pne .... tlon 
cioeI not UAed I penlIIIlfor a baII-muk 
&ad 1 percent I • • lv.U r..,-... 

L A l&able dMII .......... t CDnQIIltntlon 
abeD be obIalMd prior ... 1M actuaJ Iiart aI 
-.ctna-

(1) RapInd.,.Irala.lat.trape _, aoI. be 
owrtlahl.eMd Far Iaaliat- 1ba lllrapi abaIl be 
edjubld b, &be - ... lin.,......., 
co.lattabIe nt typical 01 ..... UII. 

L /lx_rei. &tIi- Prior IG entertDc abe 
teat chamber, tbc .... eubtec:t ahaII ba p .. 
-.M" I..an.:u- u \0 bei/bia part III ~ 
&at proc:IId_ 11M tat eubjed ahall 
parfora IIle followlftl ....... ID Lbe ..... 
.".. f. Mc:Ia IDdepe .. deftl teat. 

.. NorraaJ IJIwthu. (NB). la tbe ..... 
etaac1lnI poIiUoa. willloet Ia1IdDIo Lbe eebteeI 
aba11 brea .... --U, fur atlaut oaa 
.. ta. 

b. IMp ~(DB). III abe--.l 
I&aDdIDa ...,...- the -.bjed abaU do deep 
bc.thlaa far.t ..... _ ........... eo 
u .. \0 b)1* •• tlla&a. 

c. Tluninllteod aide ID .. (SS). sw.diac 
.. pi.- 1M eubtec:t ahaU ..., 1llnl1alaIt.r 
t..d '"* ... batw_ at. ua-
poIillronl ... eadI Mda. ".. beed ahaII ba WeI 
at aedI ....... poIiHoa Jar at &a.a S 
MGOGda. P.fora lot .t Iaut tJu.. ~ 
qda. 

( .... 1 ...... ~I'*CJ 

• 
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d.. MOl/inN h~ up and down {UDI. 
Siandina In place. Ihe .uhlecl .hln .Iowly 
mov. hl./her hud up .nd down bel ween lhe 
Ull'eme po.illon .trlllihi up and Ih. exlreml 
po.lllon ..... ilhl down. The hud .h .. U be 
held II each exlreme po.ilion ror .llelil 5 
MCOnd .. Perform (or II Ie III three COlIIplel. 
cycl ... 

.. IUodinl/R/. The lubject IhaU re.d out 
.Iowly Ind loud 10 a. 10 be heard clelrly by 
lha I •• t cooduclor or monilor. Tbe 1 •• 1 
.ubject dlllI reid the "raillbow puN .. " .t 
th. end or W. MClion. 

L Cnmoc. {C/. The lal ,ubjecl IhlU 
JriIDllce. &/Dile. rrown. and llneraUy c:.ontort 
the rae. uaiaa tha facial mUIdM. Coaliaua Cor 
II leall 15 acc:onda. 

.. lUnd 0"" GItd loud! IDH (S). The talt 
I41hjecl ahaU bend lIthe wlilt and Iouc:b loel 
ud NI\II'D IQ upnaht poeiUOA. R.peillor II 
lea.1 30 IICOIIda. 

h. JOKIlilll in pJoc. (IJ. Th. t.at lIabjed .hall 
per{ona joaln pleca ror.t leut 30 MCGllda. 

L NonnaJ B_lIIinI (NS). Same AI .a.erciM 
a. 

R4illbow~ 

Wbea Ihe .w.liahl ,1ri.kM raiadroptln die .It. Ihq lei like I priam Ind ronD I raiDbow. 
The rainbow I. I divitioa 01 wlLile\iabr InIO 
lDUy beautillll colora. n- &aka die Ihape 
oil loaa round arch. willi Ita patb b.iab 
.bov .. and Ita two aw:Ia IpparaatJ, beyoad 
the hoNoa. Tbete iI. aca:aniiaalo Iea-cL a 
boilinc pol ollOld It OM Iftd. fIeopie look. 
bUI 00 GAl evar f1Dda iL Whea a _a Ioob 
ror IOCDIlbina beyoad rhCII. hi, meade .. y 
he illooldna lor the pol 01 aoId al die eod ol 
the rainbow. 

&. The 1111 ,haU be l&nIliaaled whealv ... 
any .iaaIe peak pcMtratioft n.c:eedI S 
pac:aal ror hall ..... lAd t percenl ror lull 
racepilca. 1'111 lui lubjed _y be ranrted 
and ratn&.ld. II two olthe line !'equineS lllta 
.ra tenD&llated, the fit abaIl be deemed 
!udequale. (See para .... ph u.J, 

1. CaJcWOUOIJ of Fit FoctDtL 
a. The fit r.ctor detamined by the 

qlAAlltitalJve ftt teal equala Ihe IV ...... 
conc.entralioa Ioaide the raapintor. 

b. TIM IV .... tut c:baJDbar conc:eotralioa 
it the arithmeUc: IV ..... or 1M teal chamber 
~tralioa II the bcaiMIAa ud or lbe .ad 
ollhe lilt. 

Co Th. av.n .. pelk aanccatrl"on or the 
c:h.Uen,. laeat iaaide the re.piraLor ahaIl be 
Ihe .nlhmellC .".,.... peak concentratioaa 
(or eltch or the nin. eUl'aut 01 the lcat 
which ere computed I. the .nthaMtic 
'V'I"I. 01 the pelk conc.eatrllioaa loUAd ror 
each breath duriaathe e"weI ... 

d. The aver ... peak c:oncealnlioa ror aa 
.xcrcilllD.Y be d.t.rmiAed .... pb.icaUy if 
Ihere it DOl I Fill variatioo ill the peak 
concentrlliona dwtaa • aiaIIe .urciM. 

L InlUpret4tion 01 r .. , 11M"'''' 11M al 
rlctor nutl'lIl'ICl by the quaati ... "". rll tealiq 
.h.1I be the Io_t ol t.b. thnt protectiQG 
r.clon realllUr\a from thnt Indtpead.at 
tea ... 

a. OlM, &qui,...",., 
L Th. teat aabltct abal1 001 be ptnDilled to 

wear I ball·1D&Ik or fuU i&cepitcll auk It die 
IlWUmWD at rldol' ol tOO or t.ooo. 
re.pec1ively. caAOOt be ob&aiAed.1I hair 
powth or Ipparalllliedara with a 
.. UIIKlory ru. thea they &IW1 be aI&trad 01 
ramoved 10 U to aUalDa ... lnlllf ..... Dd 
aBow e .. UalKtGry OL U a .. tialIdory It \a 
Itill DOl .1&aiDed. die ... , IUbItct ...aat ... a 
poeitl"1l'ftMlN raapltator auda AI po...t 
ai"purilyi118 raapIra&an. ~ alt 
reepirelor. or aeU-exwI.'aed tw.tbIq 
apparellil. 

b. 11M tnt .u.u GOt be coodllded It ...... 
lleay bait ~ betweea the aida aacl !be 
IlCIIpltcI ...uaa wrfaca. 

c:. II e IIIll11b}ecl aJUbilll dUnG,lrr .. 
breath"" cWa1na die lIitw. abe or be abaII be 
rarenwd to • pIlya£du tra1Ded .. rapUator 
diMaMa or Pulmoutr awf'dM to cStt.araaiM 
wbather t.b. teat wbjed c:u ..... a 
raapintor wbile pllfonalAa .... or b.ia dadI& 

d. 11M lilt aubjec:t abaI1 be pwa &be 
oppomaa&ty to ...,. die IIIianad reepirator 
lor OM .... U the lapitator doll GOt 
provide e .. tialld.ol'7 fit dIIriaa KhIaI .... 
&be teat aubject .. y raq .... uodw QNPT 
wbkb abal1 be pllfcnaad lal.aadiately. 

.. A rnpirator fll fIdar cud abaII be 
JaaIllClIo the lilt IIIbjed with !be CoUowtaI 
Ialonulioo: 

(t)N--. 
(2) o.ta of Rt ..... 
(3) Protedioa fadon obcaiMd tIarouiIa 

IIdl taanuladlllW • .adt11D1i Ippnwal 
awnber ol reapirator ..... 

c-."., 

31:31'-6:,3 
(4) Name Ind .iph&rl or the ~ thet 

conducted the le.L 
r. FillIre UMd rot qualitative or qlAAlllIll".,. 

nll •• tina ahaU be replaced w"kly. wheMv .. 
Increlled bl"lIlhini ruiaUDCe it 
encowuered, or wbea the ICI' ',ant baa 
.llered the intearity or the filler media. 
O'1uic vapor caNida •• /calli ...... ahaU be 
repllced daily or IOOMI' iflhen ia any 
iQdicariGA or btukthrouab by Ibt ... 1 aaenL 

to. III addition. becallH the .. aJ.iaa 01 the 
rupirltor IMy be alTeclcd. qlAAlltitativ. III 
teatiaa .ball be repaatad immediately wbeG 
lila Itlllllbject baa a: 

It) W.iahl cbaaae 01 ZO pollAda or more. 
(2) Sipilic:anlllCial acanina ill the ..... 01 

u.. CacepicQ .. IL 
(J) Sianiflcant '*atal c.h.aqec La.: mlllUpie 

utr.cUoaa wtlhoul ~ or KqWriIIc 
denlure-. 

(4) RecoaalnlCl1v. or CllUMdc: 1IIrfIfY. 01 
(5) Al.sJ other coadiUGa that 1M, 1IIt.arf .. 

with r~...un,. 
t t. RM»IrJUepifl:l. 
A IWIIIII&IY ol aU IUt multa .uu be 

.... 1 .... ' ....... , ,..... Tbt IUaIDII7 aba1l 
1DcIudt: 

It) NUll ol .... 1 aubftd. 
(2) 0. ... 0I1111iDt-
(S) NUll 01 die , .. coadlldar. 
(4) PIt Cadorl obtaiMd frDm IV., 

""'tor IIIttd (ladic:all .... ul.durw. 
DIOdeI.. .... ud .pprowal .... }. 
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Ap~ I .. § laua-~ aa4 
O ... ilkadoa 01 ChaM RoealpDOpSn»
~Ddalory 

( .. I ChUI roenlpnuvraml Ihall be 
inl~led and el ... lllied In accardilnc.:e wilh 
a prafC:"lunalll' ac:crplad el"Slifialinn 
1".If'm Ind recorded an a Roenl~n"lr.phie 
In I a 1'(1"'1 a hun Fann. 'Funn CSD/NIOSIlIMI 
U 

(t I ,""", :\I~nasraml .huU be inlerpreled 
.nd clAaadiad only by a B-re .. der, a txa.nl 
ellalbla/certified ndialOfli'I, at an 
uperitmClld ph)".iciK" ~ilh known npertlM 
III pnewnac:.onloeea. 

(el AU inlCf1lrelen. whe:lenr inlrrpt'llll", 
ch .. 1 rocn\8t'1losram. lIIade under Ihll 
aecllun. wll hav. inlmedialely anil .. "I. fat 
reCereoce a campi. I. let of Ihe ILO .. U/C 
InI.nwlian.1 a.561nea""tIon of RadioJnph. 
fat Pne\!lDOCOfti--. 18IIQ. 

A~ F ... 1_.._Work Practicee aad 
~c..&NIaf.M.Iar~ 
a-.a. a-au.. • ..t D._IIi"-
Opwiid No. Maada., 

Thi.la. non-manciMlury .ppendlx 
deliped 10 pten'ide ",;delinet 10 .a.iIl 
alllpfo)'ft'I ill COIIIplyilll with lhe 
requiremenla 01 Z8 CFR 18ZU1. Spac:illc:.J1,. 
thia .W"ndlx dncribet Ihe .quipment. 
mclhoda, and ptOCadurn lhal Mould be \lied 
la m.jor .abello. mIIOv.1 projecll 
coaduc:1ed 10 .be ... rwcoanlzad .Ibalos 
buard .In prcpIInllon for buildinl 
twnOY.11on or delftCllilloa, TheM prajllcta 
reqlli .. the canalnlClioa 01 ocpllv .......... ure 
\.cnaponI1'J ~ 10 conl.iII 1M ubalos 
_leriaI.nd 10 prevenl the axpaeun ol 
by.landcn and oCher eaaploy_ .1 1M 
worIrailL Pan .... pb (el(e) of the .I.ndanl 
requirn lhal -" • (WlheMv .. f ... lbJL lha 
emplO)'cr ahaU al.blilb ... U"e-preuun 
eaclae",," before CODUMnCi", aab.slua 
_"aL dornoillioa. or renowalioa 
operallana. - EmplO)'wn IhcMIld alN be awa .. 
thaI. _hen COftduc:t\ni.abettos .. mov.1 
proje&.1 .. IheJ lllay be required under 1M 
Nalional Emiuiona saand.rd. lor tluardoua 
All PallIlIaDII(NESHAPSI, 40 en Putt 11. 
~bp.&tt M. at EPA .alloaa UDder the 
OurW.terAct. 

eonltrvcllon of a ..... Uv ... pnaaura 
andoeure II. Ilmple hvllima-can.auminl 
proa:" IMI requires careful pt'C1Ieflillon and 
u.eculioa; howner. illhe PNCAd- below 
• re followed. CODtnctCll'llbouJd be aaawed 
01 achievinl • lemporary berric.tlde thai wlU 
pnllect emplo,... .nd others oul,lda Ihe 
enc:IOHre fralll upoeun 10 .. batae and 
lIIinimiu 10 the ulenl poucbJa Ihe expoaura 
01 .at-toe waRtrn I~ the btarriar" .. 
...a. 

n.. .qulpmeal aad _Imala nqulred to 
ClllNIIW:t th_ bam .... are re.dily avaU.IJIc 
aad aaaily i", •• Ued .nd ueed.ln addiliun 10 

In enelo,ure around Ihe remov.1 Ille. thf' 
.I.nd"rd requirel empla~'etl 10 provide 
hni1lle flleililiel Ih.1 enlure Ih .. 1 lneir 
a'~lloa ~nl.mlnl"ed .mplo~ do not 
I .. n Ihe work .ile wllh .. belloa on Iheir 
personl or clnlhing: Ihe c:on,/nlellan of lha .. 
f.lcililiea i. 11110 deacribod br.1ow. The .Iepa 
In Ihe prac:c .. of pn:ptlnlllihe IAbeila. 
removlIl lile. buildinl Ih. eadoaura, ~ 
CQIUIlructin. h)"liene Indlil,", ramovMc the 
•• bnla..conillin!na IDIIIMKL .nd retlcwln, 
1M .ile IncJudc 

(11 Pl.nniRllhe temQ\·.1 pnllect: 
(ZI Prac:urillllhe nece ... ry mal.,ltaJa.nd 

equipment 
(ll Pftpati", lha Wuft .rea: 
141 RemovintJ the .at.alos-canlMlninl 

malen.l: " 
(5) aaanine Ihe work ar .. : and 
(a) Oiapnalftl oItha albealGHiont.1n1na 

w •• lI!. 

Plullni,., the Rt'frIflrol Ptvj«l 
The plllnnin; 01 lin UWaIOS mncKal 

project it criliCltllo c:omplelma 1M project 
.. fel, .nd COI( .. aectlnl,. A wrillu 
ubdloe removtal pI.&n ahoWd be prepand 
th.1 dnc:ribat the equiprDanl ud proccdura 
Ilwal wiU be UMd tJatouabout !be profecL 11M 
ubnlOS .bllan.al pl.a wiU IUd DOC onI, III 
IUQltiftlthe pnljecl "btil eLao In c:ocnpI)"lna 
wilh the reportina requlr-.ala ol lbe US£PA 
aabalos "'I'IllItiOGa (40 CfR 11. ~bpu1 Ml. 
whidl caU fat lpaciJk: lnIomualion IIICh u • 
dncnplloa 01 control metboda aad c:oatral 
equipmenl 10 be uaed aad the dlapoeal .tla 
the conlnctor propoaeIlO ...... diapoM 01 
lhe .abelloa CIOAllliftiftl ... tert.1&. 

n.. •• bealos .blalenwal pl.n ahcNId 
c:onl.ia 1M followina lafonaalJoa: 

• A pl.J"IIcaI dnc:riplloa ol tIw won area: 
• A dncriplion ol the epproxlmale .-at 

ullNlletiailO be removed; 
• A ac:baduJ.a for h&rDIrIt off _ ... U", 

uJati", veall1allon IJMIIIIIa; 
• p.,1OCI'I. II,....,. procadura; 

• La~ procedurn: 
• A dncriplioa ol penoaaI pro&acllv. 

.qulpcDCftl and dodal", 10 be WOlD b, 
nsp&orea: 

• A dncriptlon oItha Iocatlau.uat 
venlil .. lloa '111- 10 be ued: 

• A detcripllon of work pncl~ 10 be 
obaarnd by lIft~reec 

• A cSa.criptioC'l 01 lbe -.tIIoda 10 be ..... 
lo .. mcwa the aab.sl~"~ 
" • na. -Iliac ... 110 be ...t: 
• A dnaipUoa oIlbe IMiuI ... be ...... 1 

tha end ollha proiacl; 

• Iua u IDOaJIoMi pMa; 
• A dnaiplloa oItha IIIatbad 10 be ........ 

tnoapoc1 WIlMa _!erial; _ 

• The ioAllon 01 &he ......... 

REFERENCE ALE 

Molerinl. nnd E'Iuipm'1I1 Ncc"'I4", I,,,, 
"'.bet/1M &nto~'al " 

Allhoullh Intii,·.dunlllliaellol rem"," .. 1 
prajrcl' vury in lerml oC Ihe ~uipl1l('nl 
required 10 .caHI\plilh Ihe remonl of IhIt 
II\ItIMIIL 101M equlpmenl lind mllienall.re 
c:omlllOft 10 moal •• betloa remov.1 
oper.lion .. F.qulpmenl and maleriala Ih.1 
Ihuuld be n.lI.ble .llh. bejinninl of cllr.h 
projecl .ra: /1) rail. of palyethylen. _heclln,: 
(11 rulle of -",y dllCl I.pa or ele., pintle 
lape 1:11 HEPA filletld vacuum(l): (~ tWA· 
filtered por1abla vanlilallon ly.lem(l): (51. 
wetli", ... nl: (el.n .ineN .pnayer.(7111 
poItllbJa thaw ... unil: (81 .ppnlpriole 
rnpinlun: (III diapa .. bla cover.lla: (101 ' 
liBne lind lubel.: (111 pre·prinled dilpolltl 
bep; aad (lZl • mano_ter cw prulura 
aauae. 

Roll. 0{ Po/J'iHhJ'/_ PltUlie ond Tapti. 
Rolla 01 palrathrlene pI..lie (e lnilln 
thldtnrullbould be av.ilabl. 10 con.lruct 
the ubnlOS I'WDIOvai ancJaeure lind 10 Iftal 
window-. doorI. vwntll.Uon ,y.lema. w_U 
panetr.11oa&. and c:dlinp .nd Ibn In 1M 
work area. Ctay duct tapa at cle .. , plulltic: 
IIpc ahould be uMd 10 _I the edaee 01 the 
pl..uc: aDd 10 ... 1 .ny hoIet 10 1M plal,lIe 
enc:Ineun. Polyelhylene pla,lIe "-lIn'l"" ... n 
be purdaaaed la rolla up 10 lJ-20 fnlln wldlh 
IIDd uti 10 100 feel I. laftllh. 

HEPo1-Filtrred \'GCIIMI'L A HEPA-liltllftld 
vacuUDIIa aMII11aJ fat claani", the work 
..... aII.er &he ubatoe baa beea retncWad. 
Sucb Vaawllll are d-'Pad lei be uaed with a 
HEPA Ullab Effidency JIwtiQaJ.1e Air' fill ... 
whldlla capab&. 01 racao,,"'.1I8JI7 Plf'Cll'I 01 
tha ubeslae pertk:Ioe &o.lhe llir. VIIIiou 
11_ aDd c:apadlloe 01 HDA vac:uuaaa ... 
.vallablc.. Cae lnUulllChinr. NiUlak of 
Americ&. Inc:. '. producn tJne snadela thitl 
ra. III capeaty lroaa U5 .. Uoa. 10 17 
pJSoae (101 fIaun F-l). AU ol lhale IIIOdela 
are por1ablc. aDd .U ban .. hoMe c:alMbie 
ol rnclWac oul~f.the-w.~ Iuc:h u 
.,.... .bove c:eUiIIc In... plpa. .Ie. 

&IcItouM AJr I'Utr"lIoa S ........ A portable 
...t.UaUoa ., .... Ia DeCaMaIJ 10 en.le a 
.... UVW..-. wldUa abe ....... 
I'8InOnI eadoMrL s.ch IlDita Ira equipped 
willi • tlEPA Bit. and are ~ 10 
nJaalllC .nd cIeaa .... elr Inalct.tJw end ...... 
baton aba_U", It 10 &he outsiU ol 1M 
~ (s. JI'Ipre F-Z). 5,....._ 
."allable fro. anwral_ulac:tvwn. One 
1IIppl1or. MIcro-Trap. IDc.. • baa lwo 
_l.iladaa .mil "I ,.. In caPKJty "... 
lOG aab6c feet pwlaiAute (cn.tl .1.7'00 
Ql,(. ~ 10 !he .....raduW' • 
UIeraIWL WIao-Trap • IlDita ru_~ 
01 Q.S -.:roa .. "- wttIt .. e~ 01 
_ pan::.II. na. __ aad Cllpedty 01 
..ua raq.ur.d 10 vntllale aD andaaww 
ciaped on ........ ol!he ..... to be, 
...t1Ia1ad. 

· ........ .,IIMe_.CI rnI ............ ~ '. ___ .r. ......... _ 
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duration oC employment plul thirty (30) 
yea"" in accord.t&nc:e with 28 CFR 
1910.20-

(4) Troinina. The employer ahalI 
maintain aU employee traiDina recorda 
Cor oDe (1) year beyond the lalt date 01 
employment oC thai employee. 

(5) Availabl1ilY. (i) The emplorer, 
upoo wrillen reqLl8It. .hall make aU 
recorda required to be maiotained by 
thil lectioo available to the Alliltant 
Secretary and the Director lor 
examination and copying. 

(ii) The employer, upon requelt IhaU 
make any exPOlu.re recordl requited by 
p.ularlpb (m)(l) 01 thi. aac:tJOD 
available for euminatioD and copyins 
to aIfected empioy .... Cormer 
employeel, de.ianated repre .. ntativu 
and the Aaliataot Secretary, in 
accordance with 28 CFR 181Q.20 (aHe) 
andllHi). 

(iii) The employer, upon requelt. ahall 
make emploree medical recorda 
required by paraGrapb (m)(l) of thil 
aec:tioo aveilable Cor examinalioo and 
coprina to the lubject employee, to 
anyone hnins the lpecific writleo 
coDient 01 the lubiect employe .. and the 
Aaailtant Secretary, in accordance with 
28 ct'R IInQ.2Q. 

(6) TIfIM/er 01 teeo"'. (1) 'l1le 
employer lhall comply with the 
requ.iremenl. coocaminJ lnnIC.r 01 
recorda Nt lortb iD 11 CFR 18tQ.2O(b). 

(ii) Whenever the employer ce •••• to 
do bUline .. and th.re II no .uc:ceuor 
.mploy.r to receive and nlaiD the 
rec:ordl lor the preac:ribed period. the 
employer .ball DOlily lhe Dlrec:lor at 
IUlt 90 day. prior 10 di.poaal 01 recorda 
and. UPOD reque.t. Iranemil them to tb. 
Director. 

(n) ObMuvalion 0/ GJQru'lDtin,-(l) 
Employ. obMIrvaliOA The employer 
thaD provide .ffected employ ... or 
their de.lpated repre.eDI.Uve. u 
opportunity to obaarve uy monltoriaa 
of employ .. expo.w. to aabellOl, 
tremoJite, antbapbyUIte. or actiDolite 
condllClaCl in accordance with 
para .... pb (d) of thla MCtiGa. 

(2) ObMrvalion plOt:IIduIe& When 
ob •• rvatioll 01 the IDODitorinl oC 
employee expo.u.re to ubeatOl, 
tremo1ita, uthopbyllit .. or .c:linolite 
requires entry into aD .rea wbeN the 
UN of protective clothiDI or equipmeot 
II reqaairad. the obaerver ab&Il be 

provided wilb and be reqwred to U.I 
.uch clolbins and equipmeot and ahlll 
comply witb all other applicable aaCety 
and h.alth procedure .. 

(0) Date~l) El!ecliv. dat .. Thla 
.tandard .hall become efCective July 21, 
1988. The requiremena. of the I.be.toa 
.tandard iNued iD JWI' 1972 (37 FR 
11318). a. amended, and publi.hed iD 2S 
CFR 1910.1001 (1885) remain iD effect 
until complilnc. i. achi.ved with the 
panlllel provi.iORi or tbi •• tandard. 

(2) Start.up date .. AU obU,.UORI 01 
thi •• tlUldard commaca OD lb. e«ectivi 
dat. excepta. rollowa: 

(i) Ex/KMure monitorUlSo Initial 
mooitorinl required by paragrapb (d)(2) 
of thi. sec:tiOD Iball be compl.ted .. 
loon la poNibl. but no later than 
October 20, 1888. 

(il) Re,ulatMlIWGI. Replatad ar ... 
required to be ea .. bliabed by parqrapb 
(e) of thil section u a rault or initial 
Dlonitorina .hall be .. t up U IOOD a. 
pollibl. after the relult. of thet 
monitorina art bawn and DGtlatar than 
November 17. 11181. 

(iii) &.pira/Dry prot.ctiOA 
Relpiratory protectioA required by 
plraarapb (KJ of thla MClioo ahall be 
pro~lded I. lOOn u pollible but no 
later Ihan the rollowins schedule: 

(A) Employee. wboM .hour TWA 
exposure ucaeda 2 6ban/c:c-July 21. 
19116. 

(B) Employ ... wbOll a.bourTWA 
expoaure .xceeda the PEL bllt " .... 
Ihan I fiben/co-NoYlIDbtr 17.1888. 

(C) Powered air-purifyina mpiraton 
provided uader parasnph 1Il(2)(ii)
January 18, 1887. 

(iv) Hniene and lunchlDOm locililia. 
ConllrUCtion plau rar chanproome. 
.how.n. lav.torie .. and lunchroona 
racilitiel lhall be COIIlplated no later 
than ,enuary 18, 1117: and th ... 
flidUti ••• haU be CORiIrUCI.d and ID .... 
no let.r th ... July 2ID. 1887. Howaver, it 
a. plrt of lbe compliance plu 1111 
predicted by an Independeot 
ealineerins f1nn thai analaeerint 
conlrole and work practic:a.wW Nduc:e 
exPOlurea below the pernaiuibla 
expo.w. limit by July 20, ~ ror 
aICected employ .... thao aucIlladUliaa 
need not be compl.ted unti11 year after 
the ensiDeeriaa cootrola art CGlDplated. 
iC .ucb controle heve DOt In ract 
IUcceeded In redudDl axpoaure to 
below the permiuibla IXpGlure IiaaiL 
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(v J Emplo)'ee in/ormotion ond 
winill,. Employee inforuu,lion Ind 
trainin. required by p .. r.1\1flph m(S) oC 
tbil IeClion .hallbe pravidl!d I. soon a. 
pOlaibl. but no Illter lhan October 20, 
1988. 

(vi) Medical surveillonce. Medical 
ex.mination. required by pllngrapb (1) 
or this IIction Ihall be provided a. 100ft 
III pOllible but no Ilitet than No\Oember 
17,1888. 

(vii) CcJIIlpliance progro:n. WrilleD 
compliance program required by 
ptlfilgrllph (0(2) or thie Helion I. a 
",.ull 01 initial monitOrial .MII be 
compl.ted lind available for iRlpc!ctlon 
and copyinlel lOOn I. possible but DO 

Iid.r th.n July 20, 1987. 
(viii) Methoch of camplianc .. Th. 

enaiDeerina Ind work practice control. 
a. required by parasraph (0(1) .hall be 
implemenl.d a. lOOn at pO.libl. bUI no ( 
laler than July 20, 1888. 

(P) Appendiu .. (1) Appendice. A. Co 
D. and E to thia sec:lioo are incorporated 
Il' part or thia sec:lioa and the conlent. 
or-theM Appendices art mandatory 

(I) Appendic:a B, P. C and H to &bil 
aecliOD art iDCormalional and are DOl 
inteDded to create any Idditional 
oblia.tioDi nol otherwiaa impoHd or to 
detract from aDY exialina obliptiona. 

[lee. 1110.1.,. Appn" AJ ,. 



duration of employment plu. thirty (30) 
ycar.. in accordance with 28 CFR 
1910.20. 

(4) Trainina. The employer ahaU 
maintain aU employee trainin8 recorda 
Cor one (1) year beyond the Ia.t date of 
employment oC thai employee. 

(5) Availabilily. (i) The employer. 
upon wrillen l'I!que.1. .haU make aU 
recorda required to be maintained by 
tru. leclion available to the " .. iatant 
Secretary and the Director for 
examination and copyina. 

(ii) The employer. upon requllt .hall 
make any expo. we record. required by 
puagraph (m)(l) of th.i. aeclion 
available for examination and copyill8 
to alfected empioyee .. former 
employee •• de.ianated repreMntat1vu 
and the Aa.i.tant Secretary. in 
accordance with 28 CFR 191CUO (a He) 
andliHi). 

(iii) The employer. upon reque.t. ahall 
malLe employee medical recorda 
required by paragrapb (m)(2) of thi. 
MClion available for examination and 
copyinS to the .ubiect employee. to 
anyone hllYill8 the .pecific written 
colllent of the .ubiect employee. and the 
Aa.i.tant Secretary. in accordance witb 
28 O'R IInQ.2Q. 

IS) TfGlUfer of teCorrb. (i) Tbe 
employer .haJJ comply with the 
requirement. concenUnS tranarer of 
recorda Nt forth ill 29 CFR 181Q.2O(b). 

(ii) Whenever the employer cea.e. to 
do bUline .. and there il no .\ICICUIOr 
employer to receive and nltaill the 
racordllor the preac:ribed period. the 
employer .hall DOlify the Director at 
leta.t 90 day. prior to cU.poaal of recorda 
and. upon request. tranamit them to Ihe 
Director. 

(n) ObulVation of IIJDnitorin,-(1) 
Employee oburvation. The employer 
thaU provide aerected employ ... or 
their de.lanated repre.entative. u 
opportunity to ob .. rve uy monltoriDa 
of employ .. expo.un to aabe.toa. 
trelDOlite. antbopbyUIte. or lct1Dolite 
condllCted in accordance with 
paraarapb (d) of tbli MCtiOll. 

(2) ObMlValion plOt:lldlU'ft. When 
ob.ervalion of the moDitoriDa of 
employee expo.ure to ube.tOl. 
tremGlita. uthopbyUite. or ac:tiDolite 
raquiru entry into an area wb.,. the 
UN of protecllva dothina or equipment 
fa required. the ob..",er aba11 be 

provided with and be reqwred to u.e 
.uch clothill8 and equipment and .hall 
comply witb all other applicable aarety 
and health procedure .. 

(0) Dale...-.{l) EfflJCti". dot.. Thl. 
.tandard .hall become effective luly 21. 
198&. The requiremenll of the a.be.to. 
.tandard iuued in Juna 1972 137 FR 
11318). a. amended. and publi.hed in ZI 
CFR 1910.1001 (1985) remain in effect 
until compliance i. achieved with the 
pa .... llel provi.iona 01 thi •• tandard. 

(2) SlIJt1.up date .. AU obl1aaUona 01 
thi •• tondard commeoce OD the eflective 
dete IIXcepl I. followa: 

Ii) ExfJOBure monilaril'l. Initial 
moDitorinS required by paragraph (d)(2) 
of thi. aection .hall be completed .. 
.oon a. poaaible but no latet tUn 
October 20, 1980. 

(iI) Regulatld CIIWII. Replatad area. 
required to be e.laIblLlbed by paraarapb 
(e) of thi. aeclion ... raault of initial 
monitorina .halI be lit up .. IOOD al 
pouible art., the ra.ulta of that 
monitorill8 are kaowa and DOt later than 
November 17. 1&111. 

(iii) RelpiralDry pnltM:tion. 
Re.piratory protection required by 
parasraph 1M) of tbla aeclion aball be 
pro~lded as lOOn .. poaa.ible but no 
Iiller than tha followlna acbedule: 

(A) Employeel wbole &-hour TWA 
exposure exceeda 2 fibeta/cc-July Z1. 
19IML 

(8) Employeea wbOll &-bour TWA 
expoaure exceedl the PEL but II leaa 
Ihan Z fibel'l/~ovamber 17.1881. 

(C) Powered .~purilying mpiratOft 
provided under paraarapb (&)(2)(ii)
January 18, 1987. 

(iv) Hygiene ond lunclll'QOm lacililia. 
Con.tru.c:tion piau for dw.nprooma. 
.howera. lavalorie .. lAd luncluaona 
facilities .hall be COIIIpletacl no latll' 
than lanuary ,8, 1817: and th ... 
fileiliUe •• hall be conatructld and ill UII 
no later thn July 20, 1187. However.lf 
I. part of the compliance pin 11 fa 
predicted by u independent 
enlPneerina rInD thet enalneerina 
controla and work practlc:es.wW reduce 
expo.urn below the permiuible 
expo.ure limit by July 20, 1-. for 
affected employ .... than auda facilitia 
need not be completed until 1 year after 
the enaiDeeriDa CQIltrola IN complatecL 
if .uch contrail have DOt In flct 
.ucceeded in radudaa expaaure Ia 
below the penDiaaibla expaaure lImiL 
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(v) Emplo),ee in/ormalion and 
traini",. £mploye~ inConn¥lion and 
.raininl required by pltrOlllfaph !il(S) of 
thi •• action shall be providted al lOon a. 
pouible but no Iliter than October 20, 
198&. 

(vi) Medical surveil/ance. Medical 
examination. required by paragraph (1) 
of this .ection shall be provided .. lOOn 
u. pos.ibl. but no Iilter than NO\'ember 
17.1986. 

(vii) CfJmplianu progra:n. Written 
cumpliance programa required by 
parasraph lO(2) of \hi •• ection as a 
l'1I.uJt 01 initial monitOrin, .Mll be 
completed and available or inap4!ction 
and copyiaa a •• ooa a. pouible but no 
hiler than luly 20. 1987. 

(viii) Method. of compliance. The 
enBiDeerina and work practice control. 
as required by parasraph (0(1) .hall be 
impl~mented al lOOn a. possible but no 
Iilter than Iuly 20, 1988. 

(P) Appendius. (1) Appendices A. C. 
D. and E to thia aeclion are incorporated 
Il' part of tbia aeclion and the contenll 
oftheae Appendices are JDandatory 

(Z) Appendice. a. F. C and H to thi. 
aeclion IN iDfonnational and are not 
intended to create any additional 
obliaaliona not otherwiae impoled or to 
detract flom aay w.linS obligetioRL 

A"...u. A .. S1llO.~ I '" ... 
.... t.d Heocl"., 
nil aaandalary Ippudia lpeciI' ... abe 

prucedure ror ualJIiDI air IIIIlplea ror 
....... 01, lrUIoliae. ulIhopbrUiae. lAd 
.c&inoIU. and .peciIies qllality CODlIUI 
procecIurn tlaat IDIIIt be ......... by 
lilboralOrin perl'ormiDl the .ulrlil. "I'he 
IIIIlpliDl .ad lnalybCal JIWIboda dncribed 
belaw ....... t&he elal8at.J ollhe Ivailable 
IDOIIiIOriat .. diode iAda .. &he NIOSH 7_ 
..cbodl wIaida OSHA GIIIIideIa to be 
-.Iialle adIieve ocIeq ..... ..,.,.. 
......... MAAtodq wbiIe.uo ... 
_plaren Ie 1IN .. 1boda tbat .... elNaQ 
na.bUaMcI witWa tbelr DrpAiaetionl. All 
IIIIpIayen wIIo .... rwquirwd to CiIIIIducI air 
..u1Grial-- pullp'lpil (0 01 tIIe 
........... ana Nq\lind le.tiUu ualrtiCal 
iabonlGrtn tIaa .... tWa .......... or u 
eqlllY ...... Ibod. far callectiAa aD&I 
..... PiIIt ........ 

Stunp/iJw uti AMI/yIiI:III ~ 

L n. ... ~ ..... raralr ... pIa 
JIwII be ..... CII1hiIaee .... m.., 
.....an-. n.. JIaaU be dnipated br tbe 
... 'M .... ulliitable ror ubntoa. 
u..ouae. ullaopilrUiae.1Ad ecaiDaAi .. 
CllUDu,... See below rear NjKtiM of b&uka. 
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2. The preh:md cullecllun deviea tIIall be 
Ihe ZS·mm dlolmeler CUlelie wilh In open· 
faced 5().mm nl.n.ion cowL Thl 37·mm 
cuaell. m.y be I&Md I( neee .. lry bUI only iI 
wnllen iUlllfiealion for Ih. need 10 UN the 
l1·mm nIler callell •• ccompanie. the Ilmpl. 
relLlll1 IIllh. Imployee', "po'UN InOnilori"l 
record. 

3. An lir now rale bel\veen 0.5 UI.r/mln 
Ind 45 lilen/min 'hili be lelecled (or Ih. Z5-
mm CI ... II •• J( Ih. 31·mm callell. il UNci. la 
Ilf now fill belw .. n lli1er/min Ind U 
Jilen/min 'hili be lelt!cled. 

• . WheN po .. lbl .. a su!fiei.nl lir volum. 
for each l ir Nmple Ihull he collecled 10 yield 
belw"n 100 end 1.300 fillft'l per aquare 
mlilimeler 9n lhe membrane filler. I( I filt.r 
dlrkenl in appelrlnce or if 100 .. dUll il IHa 
on Ih. 1iI1 .... a IICGnd .. mpl. lhall be 
Illrted. 

$. Ship lhe Nmplea la • ritlid conl.iner 
wilh lulOcienl pawn, mllenellO pmenl 
dillodain, Ih. collecled fiben. Packinll 
malerial/h.1 hal a hiah .Ieclrollalie ch."e 
on III lurface Ie ..... xpanded polYllyrett.1 
clnnol be uaed becaUN luch m.lerial ClD 
ceuN 10M o( fibera 10 the lidel of the 
cauell.. . 

e.. Calibra, •• ach penon.1 Mmplin. pump 
befON and aft ... UN wilh • ",prnenllUWI 
filler ca ... II. Inll.lled belween the pump 
.nd Ihe c.Uhralion devices. 

7. PwrIonaI .. mpln .hall be I.ken In the 
-bre'INn, zone- o( Ih. employee II .. ~ 
IU,c:IN!d 10 ".. ne.r the collar or lapel near 
Ih. worker'1 face .. 

e.. Fiber COIInll tIIall I» made by poaitl"'e 
phil Ie conlrall UIina a microecope with III • 
10 to X Iyepiec;e Ind a 40 10 45 X objeclivi 
for a lolal lIIaBllifiealion o( .ppralLllIWlely 400 
X .nd , .. wnerical .pettUN o( 0.15 10 0.75-
The ml ICOpe Ih.U .Iso be filled with • 
IIfHn or blue filler. 

9. The microlCOpe Ib.U be filled wilh • 
Wllllon·Beckett eyepiece ,ralleul. calibraled 
for a field diamelar 01100 IDIcromllera (+ I 
-% microlllelera). 

10. The pIta_Ihin delection IiDlit of IIlI 
microecopa lhall be .boUI J d ....... 
m.llured uliDl the HSE pita .. wrll •• t .1, ... 
a. oullined below. 

I, Pilar the 1111 llid. on Ih. DlicrolCOpe 
II ... . ad ceDI ... II under lhe phi .. olljecllv .. 

b. Irina the blocb at poow ... I ..... into 
focu .. 

N-..-T1MIlliM conai.11 o( MftD Nil 01 
JrOOved Unn lea. » IfOOV.' 10 I.ch lIIoc:kl 
in deac8nd!n, order at YiaibilUy ~ .... 110 
1. lIVen bel", th.I .... vtlibl •• na. 
reqwNmen" for .. be.IO" trwllKllil .. 
Inihopbyllil" .nd Ictlnolitl COUDU", IN thaI 
lha Dlicroecope opuca aaUlI molvi lhe 
pooved IIn'l ID Nt J complelely •• Uhouah 
I"'y",y .ppear lO .... wh.1 f.iat. uad th.1 
the pooved Iinelln 11 .. 1.7 mUit be 
inviliblL Sell t and S mUll be .tla ... 

IUrti.lly vi.illie bUI may VAry IliGhll~' in 
vlllb.lily be.waen mlcroac.npel. A micmlcupe 
Ihtll f.111 10 nll:cl Ihele recpiremenl. hal 
ellher 100 low or 100 hlah • relolullon 10 be 
uled for .. beIlOI. lremolilo. uthophyllill!. 
Ind aCllnolil1l counlina. 

c.lllhe image delerior.le .. clean and 
IIdiuII Ih. mi&:rO'cope op,lc:a. IIlh. probl.m 
penill .. con Mull Ih. micro.cope 
manuf.e/UNr. • 

11. Each lei o( lample. laILen willinciudl 
10 !MIreenl blilnb or • IDinimuaa 012 bllu .. 
The blank relultl IhlU be .ver'led and 
sublrlCled from Ih. In.lyllc.1 m"'ll belore 
repurlinl. Any .. mpl.1 repreNnled by • 
blr.;.k hevinl • fiber COUliI ill .XCI .. o( 7 
fiben/IOO fields Ihllll be ",jllCled. 

14 Th. IImpl •• Ihall be mounled by Ih. 
acelone/Iri.arlin melbod or a _thad willa 
In eqwnlenl indll. of refraellon and IImil_ 
cillril,. 

11 ObHrve lhe (ollowlna COUliIln, ". .... 
a. Counl only fibers eqUi110 or Ion ..... than 

S micromelers. MI .. ..,. !he II"Ida 01 curved 
fiben .Ional'" c:urYL 

b. Counl all partida .. ubeetoe. 1ft1D01i1 .. 
IIIIlbophyWte. Ind ICllaoJ.i1e tJaat baWl • 
len,'lt-Io-widlh rallo (upect ratio) of 1:1 or 
.... 1 .... 

Co Fibera Iyin, entirely wilblD lbe bolUld.ar7 
o( Ih. Wlllon-8eckelllrllicullliold abeU 
receive • counl 011. Fibel'l croaaJnlthe 
bound.ry once. b.vin. 0lIl end within Ibl 
circle. tIIall flllCeive the count 01 0lIl half ( ~J. 
Ilo aot count In, fiber th.1 CI'DINI the 
Jlnlllcul. boUII." maN tlwn ooc:e. "jact 
lind do nol counl III, other fillera even 
IhOUlh Ihe, mlY be vilibl. oullide the 
.,...dir:u1e are •• 

d. Count bUlldla of Dbera U ODe fiber 
unl ... individual fibere can be id8ndnad by 
ob..,..,in, both .ada 01 •• Individualfiblw. 

I, Count enouab ar.IIc"'. lielda 10 yield 1011 
fiben. CoUIII • IDinIlllllll of2IIJ &.1da; .lOp 
countin, .1 100 fielde ,..ardlna of fiber 
counL 

14. Blind recoun .. ahaJI be conducIed .1 .... 
nle of 10 percanL 

QIHI/ity Om/to/ ~ 
1. IAlrlllllbor.IUfJ pIOIr'IIlIL Each IabontlOlJ 

and/. nch compaDy willa .... I ......... 
Dlicroecopill COIIDIi", alida abeU allblieJI • 
11.11.lleall, do.lped .... lIly '''1U'UCe 
PfOlrllll Invalvina bUad rac;ouall Ind 
companlonl belw~ mia'OlCDpi'" 10 
monllor Iho vad.biU" 01 COUDUna b, each 
mic:roecopill .nd be ...... aalcroeal",,'" Ia • 
company with maN \han 0lIl IlbonlOlJ. the 
prCIINm Iballlnclud. aIllabonlodel ucI 
.hall .Ieo evalule .... Iabon~ 
l.boralOlJ vart.bibl,. 

Z. InlertaboralOlJ pnIII'I& IKh labaN.., 
.nalpin ... bealoa. tmnoliaa. IIIlhopllyW ... 
lad lCIiDoJlIl IIIIIplea far ..... pli.D ... 

REFERENCE FILE 

delmnin.tioa tII.lllmplemenl .D 
IIIlerlalJQl'llory qu.lity ... unanca pI'OII" 
Ihlll ... milllmum incluc.lea plrticipalion 01 
~I 1 ... 1 Iwo olb. indepcndanllaborelOriel. 
Eotch lillIonllory Ih.U pwticipale in roUDd 
fUlIiD I""'", .1 1 •• 11 OIICI every. moatJaa 
wilb .11.",1 aU Iba olher liboralori •• II. 
Inlul.borelory quallt, l .. urlllCO paIIp. ~ 
I.buralory ahall .ubcnil IIld. Iyplc&l 0( HI 
0WIl worlr.load (. 11M In thll ~ .. n.. 
rDl&lld rabia tIIaU be d'lilned and ,..u111 
.... Iyud Ullna .ppropri.l •• 1I1i1licaJ 
naathodoloD. 

1 All individual. perlorDlilll ube.1oa, 
Iftmolil ... nthophyllile. Ind aetinalil. 
la.IYlillllUlI heve IIILen thl NIOSH t:darM 
for l&lDpli", and evelu'lilll .irbome 
.. belloe. IrelDOlI ... lllihophyllil .. aad 
.cllnoili. dUll or 1ft equaJivalanl COlII'lL 

t. Wha Ihe 11M 01 diflennl mlCI'OIC:OIIW 
CODlrtbuill 10 dlflelWllCn bet ..... taUII'" 
and l.boralOria. lbe .rrect of lhe diamat 
IIIIc:nIICOpa ahall be evaluled aad lhe 
IDlcroacope ab.U be replaced. u IIICIIIIIJ. 

L Calmat reeul .. 01 theel quaJi" 
••• _ pI'OII"IIDI aball be poelld ia _cia 
IaborelOfJ 10 lInD !be .ia'DlCGpia" 
laIonned. 

A ....... I .. S1l~ 
.. 1 .. (. AaIIaetae 1\ I ,. .. 

~yw ...... A""". Sa ........ 
AMly. N_ M.neI.l.., 

11IiI appendix cona.iDl • del.iled 
pI'OCiIdUl'l (or IIIftPIinI aad ..... ,. ..... 
iacludM daoae critical ...... apecifIad .. 
AppeDdia It. Emplopn .... DOl .... uInd to 
... lWa proc:.dure. but lbey .... reqllirad 10 
\III ApPadla A. 1'he puIIIOIe 01 AppIndia • 
II 10 provide a detailed It...-by .... .....,&iat 
aDd ..... ,aia proardura tJaal a.l0I'IIII1o lbe 
e10 ..... 11 epec:iOad • Appadla A. SIaca Ilda 
prageclUN .. y a1ao .landardiM tile ..... y. 
and rwdUCII variabilil,. OSHA .......... 
employ .. 10 .. W •• ppeadia. 

MbnID«. TIwrtoIi ... Anlhgpltyllil& ond 
ACli/tO/i,. Somp/inJ tutti Anal";' MeIJtod 

TecJuaique: MlCIOICOPY. JIb ... Conlrul 
Anlllyte: Fibel'l (rnuuu count) . 
Sampl. Prepanlioa: Acetone/triacetin 

method 
Calibntiua: PbuHhift cialeclion limit 

.boutl dqrn. 
lUna« 100 to 1300 Dlien/DUll • rul. .,... 
Eitillloll'eci Iimil ur detection: 1 ftben/ 

nun·ml ..... 
Sampler: Filler (o.&-U IUD aWutd 

c:eUwote eater membrane, 25-auD 
diameler) 

Plow 1'111..: o.s I/mJn to z.s I/min (ZI-aIaa 
c:auelle) 1.0 l/miDlo z.s 1/_ (37-
IIlIIl c::auelle) 

(Sec. 1110.1001, A ......... II ,. 
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Sample volume: Adjuallo oblain 100 10 
1300 fibers/mm I 

~lupment: Routine 
Sampl. 'I"bilily: Indefinile 
a:anlta: 1~ of lamplel (ntinimum 2) 
Slandard analytical error: 0.25-

Appllcabllily: The workina r.na' Ie o.oz rl 
tC 11~L .1' a.lmplr.llu us (/cc 14QI).L • ., 
'IImplel. The method liyel lUI Indlll or 
IIl'botM •• betlo .. 1rI1D01i1a, anthophyllil" 
and IClanulil. riben bill may be liNd ror 
oUlu m.l.n." llieA .a nllroll8 .Ia .. by 
iANrllna .IIiI.ble par.mllen inlO \he 
COIlnIuljj rul ... The melhod doe. 001 
",rr.reou.l. belwl.n .. bello .. IrImOlila, 
.nlhnphyUil .. and aClinolila and uther rlbe,.. 
AsbeIIOa. 1I'I1I10bl" Inlbuphyllila, and 
ICllROlilefibel. Ie .. than ca. CU51l11l 
di.lm.lu wUl DOl be defleclld by thll IIUIlhud. 

InI.n.I'Inc:ee: Ally olh.r alrbom. fiber m." 
inl.nUl aiACI all panjc1 •• _liD" Ibl 
collouq crilaria UI COlinleG. ChaiAJika 
JIjU1lcJ.a may appear filHoua. Hi.h I.vellol 
nARlibroll8 dll8l plirlicJcl mlly "baaare lilian 
In the nald 01 YilW and "iaa the dellCtion 
IimiL 

R .... nla: 1. AceIOne. ~ Tl'tac:alia (alyc:arol 
tnacalel')' reaaeolp'ad. 

Spacial prec:allliona: Ac:a1Olll1l aD 
UUWftIIly nu:amabl. liqllid aDd prec:auliooa 
1111181 be Iakaa 1101 to ipu .. IL Huliq 01 
acalu. mUll be dona ill • vUlllaled 
laboralory himIt bood Uliq a 0.-1 .... 
lparit.·rn. b •• I IOUI'C& 

Eqlli ..... c 1. Colleclioa device zs._ 
ca ... na wida .lIUIIul.naioa cowl wida 
celluloae .. Ier ruler. o.a 10 U _ pan .IM 
aAIi bedwp pa~ 

Ne&c ADaIr- repn_ .. lin ru ..... ,CIt 
raber Iwclr.aroUDd berore UN aDd diacard th. 
rua-101 U aaon tbaa I RbeII/l00 Ii.lda are 
rouncL 
~ PwIoaallllllpliq PUIIIP. JP'IIl ... tbaa CIt 

1q16ll11O o.s LJIllia. with OelLibi. CGIUIICIUII 
lubin .. 

So MicrolCGpe. ph ... CDoln.1, with lI'"a 
CIt blu. rul., •• 10 lOX .yeplace. aod 40 10 46X 
pba .. objecliv. (lOlalllllpiftcaliOll CI ~ 
oumarical apeftW'l - CUI 10 G.71. 
~ SUda. iJaaa. .1n&I .. 1roe .... pn<IIIaMd. 

Zlll 7111U1L. 
L Cov .... lipa. Z5 II Z5 aw. lID. 1 ¥. lIftIe .. 

o&harwiae lpec:irled by IIIM:roIcupe 
IlWU&luh., .... 

.. lCAira, No. 1 auraical II .. L curved biaAda. 
7.Tweaen. 
.. F'1uk. Cutb·type. inaulaled oacJr.. Z50 10 

100 aa1. (wida ainal .. boled rubber II0ppel and· 
.lbow·jolnled .Ia .. IlIbi .... ,. 10 12 I:ID lana). 

.. Holpl.la, lpark-rree. IlirriRllypc 
.... 11AI manua; or ialrared lamp uwl 
mapelie .Iiner. 

1G. SyriDp. hypodermic:. with 12 .... 
neadIe. 

11. Crellcw.. Wallon-Beckon Iype with 1110 
11m diolml'ler ClrcuW ficld al the .pacilDca 
pl.ne (ill'l' • G.00785 I11III II. (Type <rUJ. 

NOI .. -Ihe ar.liclil. il CUllom-made Cor 
l:"clI mlCl'Oacope. 

12. t1SE/NPL phil .. conltlUllle.1 .lida, 
Milt .. IL 

13. Telesc:upe. acYl.., pba_riII, cenlcrina. 
14. SIMse DlI!;I'OlDller (Q.OlIl\lD diviaiooa). 

SoIlDphn. 
1. C .. Ii!Jrll. lOch panonllumpllo. pump 

wllh • reprelanl.liye .. lDpl ... iIIliDe. 
~ Fllllen the IIIIIplll' 10 &h. worb(. lapel 

•• clo,e .1 pollibl. 10 lbe wOlker'. 1II01ilh. 
Rllmo\·. Ihll lOP cov.r rroaa the .nd 01 the 
,"wl nlefllion (lIPIa racel and orienl rllce 
down. Wrap ahe jOlnl belween lhe .xlaDder 
and Ihl monilor·. body With Ihrinir. lape 10 
prl!velll lAir Ic ..... 
~ Stahmil alll .. 1 Iwo billnir.a (or 1'"' 01 the 

101.1 ,empl.a. which.". il ..... 1.' rot .ada 
.01 aI_pic .. R.IDOVlthe cape Croat the 
fil:ld blDnk CIIIIllH aod lION the cape I&IId 
CoIIII" .. ill • clean ..... \ba. ot boa) durill. 
Ib, IIIIIplina p.ri~ Ilaplac:a the cape 10 the 
call1ll .. whlD IIIDPIinlIl completed. 

.. Sampl' al o.s LJrniIl CIt ... 1.,. Do aol 
.xceed 1 IIIIlolai dUilloadllll aD the filtar. 
AdjUlllllllplina flaw ,.1& Q (LJmin!. and 
lime 10 produce a fiber ct.eil,. E (fibenl 
I11III'1. 01100 10 1300 nben/m'\3.I5X1o- 10 
S X loa RbeI. per ..... fila. witb .aactiVi 
colleclion are. (A.-3IS -III ror opeilDum 
counUna preQaioa (III ltap Z1 below). 
CaIc:u1ata the IIIinilDIlIIl aamp1ioali.me. 
'-(Illial .1 the ICIIoo lanl (oae-blall 01 
the CWftnl 'Iandard), L (CICCi 01 the nbrou.a 
.1f'OIOl heiq IIIIIplad: 

L R.moy. the field IIICIftiIllr .t the ..... 01 
IImplina. awpl.ce th. plailic lOp COY'" aod 
lIIIall .nd cap .. aod .Iore the moNlCIt. 

.. Ship the aampAea ill a riaid caalalaar 
willi auffidaot pec:kiq .. tariallO prev_ 
Jo-llin. CIt ....... 

Noa.-Do IIOt UN pol,I\ymIIlaaa Ia the 
.hippina COAlaiur becallll oI.laclrol .. tI.c 
rorcal whidlllllJ ClUN fiber lou from the 
IIImpier fiJler. 
SalDple Jlrwpara IIoIl 

Nola.-n. object" 10 produca .... pIa 
wilh a lllloolh (lICIft-jt8inyl bacJr.arouad Ia • 
madilllll wida a rerractiv. IlldelllCluailO CIt 
II .. Ihu 1._ The IMIhod below coUapeee 
1M lill., lor .... ,0CUIiq and producea 
permanenl m01lll1l which .... uaoIuI rClt 
qlllllily conlrol and Inl.nabo,.tary 
companIOn. albar IIIOUIIlina I8cJU1iq~ 
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meehnllih. Itbo"l enllna may alIO IMII1Md. 
•.• .. Ih. nonpermanenl ficld mounlinl 
Icchniqlle uaed ill P • CAM z:J1I. 

7. En.II .. Iblll Ih. ,h ... llide •• nd cov., 
.lipa Ire lree or dU'1 .nd fibe,.. 

L PI.ce 40 10 10 mI or acelCIIII inlo II Cudt
I),p, naalr... SIOPper Ih. a..1t with a lin.l. 
bllil rubber .Iopper throll." which a .Iua 
lulle .lo.lcnd. S 10 I cm inlO lhe naalr... " ta. 
porliu 01 the.1ua lube th.1 llUli the lOP ur 
Ih •• Iopper 1110 10 ""I i. benl downwlrd in 
an elbow thaI mak ... a "filii' olza 10 :JU 
doareea wilh Ihe horiwnlaL 

II. rlilce the n:aak in I .lIrrilll hOI pial' or 
wrap in a blaUn. manti .. Hell the acelon. 
".dllllly lu il. lIoilinl "'lDperalur. la. 51 
·C:I. 

Ca&ilioa. The .. calon. Yllpor IDUiI ta. 
I',nar.led In a vunUI,,11Id rWlll hood ,wllY 

. rrom .11 apeD namal and apark IOUI'Cfto 
Alllll'Dlll. bealiq llllilaoda CIA be uaed. 
providiq 11&1 opoa IIIIm. or .puke .... 
pA ... oL 

10.. Wounllither the whol. IImpk iii .. CIt 
a wed,. cullrolD lba ..... pIe nil ... oa I cIeaa 
&I ... elide. 

'" Cui wedpl 01 ca. ZI percent 011Jae iii .... 
Anli with a ,;urved·blade .... 1 aurpcallulU. 
Ulillll • rocIr.iD. IDOboo 10 prev.al I'.ria&-

b. 11\"I0'Il Ih. liiler or WII&hcot • .1",1 .iJ" liP. Coa 
Ih .. 51id •. 5101'" .1"'Clri~l)' will Ulu .. :Ji L.:ep 
lhol filtur on Ibo llid. until it il cl ... ru:l. 

Co Hold I"" ab •• slid. '''pponingll., till:r 
lIrprollinllll"ly 1 10 : CIA rrom the 11"'1 lubl 
""" W!w.fw 1"- IIClloo. v_pnr i. acapinl 
rmm 110. ha~led niAIIL Tbe O&:lliln. VOipor 
.1r;:1Ir.l Ihuuld c~" • coedlotGIlion lpol on 
It •• a~" .Iide ca. Z 10 3 t.IIlla diamel.r. Mov. 
I'·/, IlWu ell&k .,al!, j,,\ lhe vapor IIRIlIL Tba 
1i!ler .ncuW elNr iD 2 10 S aec. U the filter 
1.1&11 •• diSlnr ... or it ulh.-i •• :end ....... 
1Oo'lllwl·1.l. IIII!' Ir.lJlllr Ilr ... m illl:ul1.,bly nul 
'Iron. IRQ'"", PwrwJ:,~~ly wi.,. the 01011 .. 1 
!'Cit '''Ith Ii ... to pnlvenlliltlli1! 1ICI!t01M 
&!, lpJlln, OftIO 1111 RlI.r. 

et. lIlin. lbe hypodermic ,,,"np with a 12-
N" :J!!' Medle. p141:. t In : droJpl ollriacelin 
"0 Ihe filler. Cenlly luwcr 4 dun zs.mlll 
~ ...... o gIVer .lip duwn UIlIO the f:Iter II a 
:;I,l4h1 :mille 10 rNu(1I Lit. pou;bilil, of 
ionoilll bubbhlL U too lDitay bubblu (onn ot 
In. UlUIlnI oIlriacalill i. iDIIuO'lcienl, the 
c:u,'orr alap ... y IMr.ouItt &Ltltldled withiD a lew 
hco::ra. . 

'I. C;116II lha ardij.!I 01 the CUVtlf alip 10 .... 
II: ..... elide YliiDi a Ia,;,qlllr CIt l1li;1 1Ml1i.k. 

~r d1uioaII II"w. the aIWe 
pre~rllliua 1Ia-, be h&: .. 1IIol ua • 1M.11I1 .. 11 
Itllr!"&:IlImparalW'l iiO OCI r." 15 cuin 10 
"".I.n clurina. COlllllinl ruy pl'Ol:eild 
inlrol!ldwl.l, .lIer cluriall Ind mmlllUn •• re 
C:llmllwled.. 

(Sec. 1110.1001, App I .... BJ 
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(:"hhr"lIul; lind QUoIlil., C,"I:r"i 
1\. c..hbrallon of Ih. W .. hon·8o!r.k.1I 

1I,.II\;ule. The di.lDeler. d.lmml. uf Ihll 
Clr~ulolr CIJUnlliI1I .",,, and Iho disc diam.lcr 
nl~~1 1M! s(lr~II·I.d ,,-hen uroier'nll Ihot 
iii a lieu! •. 

•. Inserl :.ny a\ jUldhlc Irlilicllll! Inlu Iii. 
.. ! .. plfee lind lucUIIIlO Ihilih. ardlicuJ. lin •• 
0' t! .;"up IIl1d cleu. 

b. S.1l Ih. "ppNpridle interpu"dllll")' 
Lll»ldn.:.t! and. If dpplicabill. relklilhe 
b"'·J~uJ.r h",11 IIdju.lm.nllO Iholllhll 
1II"III1J1ir<llllln rcm .. iD. CI.llUlilnL 

r. . In~ldU IIw oW Iu"~ j( pholN objective. 
11.1'1i'Q: 01 lilaae miCl'umCler 00 lhe 

Iru..:·U~pe ui.lcci "Idilc iAIld lUC116 Ih. 
m :~roa..:ope <In Ih. IlnaJudle lim:t. 

r . t.leol~ulc Ihe: m"llnilu:!d litill lellillh. 
L.I::uuJ. u~r,j Ihe ,Iilil" micrunJIIll'r. 

l. RCIiI:)~' Ih. IVlllicul" lNm Ihe 
ml\;ru:ocupe lind lIIt!atute iI ... clUOlllVid 
len!llb. I.llIIml. Thi. \;dn be.1 b. 
ol~c;onlpli.hcd by uSilll a ..... So filli!&l ""ilh 
yr.mi.ra. 

a· Collculate ,h. circl. &1J.meler. d.~mml. lor 
Ihl! Wlilton·s..,,Ju'III @ralicul.: 

I.,.AD 
01. .. --

1. 

[limp .. -U 1. • 108 IUD. 1. - z.~ nun 
dnJ 0 .. 100 um. Ih.n d. • Z.71 IIUII. 

b. Cbeck thll (jeW di4m.laIr. D(IIc:cepbtbl. 
r"IIjj' 1110 _ : Z _I willa a .Iill 
mic:NIDlllar up.JII rvceiJlI wlh. IVatic:uJe lrom 
Ihe manuClI\;lIl.1w. Dea.rmunl flilid 1m.. 
(mr.a-I. 

u. Mil.:rDlCQpI adiU&lm.nlJ. Fol!ow lb. 
manwdcl .... r·. iW:InICl junll .nd ,,110 I"" 
fnllowina: 

I . AdjUIII th. Ii~hl 1O"tr",c lUI lVen 
iI!lIIIIinllioD aaotllhll 1i,,1" 01 "iew .llh. 
C:OI'd,,:lI.r iria. 

N ..... -Kuhler ll!umiDilliun I. PAlIII"r.d.. 
whe ... ",.d.bl •• 

h. Focu. oa Ih. pilrlic:ulot!1I ..... leriAlto be 
e1Llllllioe&J. 

Co .... W lure Ihullhi: filiI.! irill. in COQ&I, 
CilnllU'ld on the IIDlpla. IIId open only 
eao"lh 10 Cully iIIumiMII lhe fi.1d 01 "lew. 

d. UII the .... lCOpe ocu"r lupplilCl by Ihe 
manufaclurer to euure Ih. 1 the pI\4lM rill .. 
(otMw.ar diephraam .ad pha .... billinll 
.... nIt!nl6J Ire conceDtriC. • 

13. CI:~ Ihl pheM-ehill dollKlioa limil oC 
Ihe mlClVltOpe periudil.:.aUy. 

a. R'IDeI"1 the HSE/NPI. phll ... cantrall 
Ie. I .lide lrolD iI. Ihippina c.onillwr u&J 
cenler il un&Jer lhe ph.all obiec:tivL 

b. Bnnc the block. 01 lfOO"ed liDee inlo 
IU&:1&L 

Noca.-The .lide colUilll olle\o'eD "" ol 
11U""'.Iea. ZlllrD<l"lI 10 ee.c:h blod&/ io 
dllllCp.nJul" ordo:r o{ "1.lbilil., trona •• e. 1 107. 
'!'he l'Wquiremellll lor counulII ~re lhlllihe 
ml.:Nl4,;4lpe OpIIC' mUIII n .. "I". lhe aroovlCI 
hues In loll J CI.lm"I':llIly. all!Jouah they .... y 
lropeol:' ,IJn.lI""ndl (.':lI ... lid th .. 1 Ih. IfOOllwd 
III~iI in III, illo 7 mUIII be inllaaibl •. S,UI 4 
lind 5 nlllil be III k!"1 parhall) villlul" bUl 
"'.Y Volry willhlly ID "i~lbwly belwellll 
nutrolCOpel. A ,IIIUUSCUpe whuJa l .. iIIlo 
m.:el Ih,~ .. Nqull'llUCnl' twa .IIILlSr IOU low or 
10)0 hl~ • r.wulion 10 be uilli fur .abealOl, 
1I'BlIIt.olice, .nLnoJlII.,II" ... no1.a':llDollila 
r.Oullllllll· 

e. IIlbe Una .. 1lUi6lily d.!lerio,."" d.e.n 
lhe nW:ruJC4;pe oJ'lica .. nci, if Ihl pRIll 111m 
j:.!l"»i .... con..ult the miCIUICGpI 
Rlilnul.cl .... '. 

14. QUlllily cUluroI uf fiber !.'Glut'" 
a. Pr'Jllln. ara&! cuunl field blanka .10", 

wilh lbe field "lDpl~t. JWjII)rt the COUIIII GO 
el.:h bl;ana;. CIIIc:ulllltt theme.n 01 the field 
blaM. r.ounll lind .i&blr.'" &hi. "lUi fro. 
ucb a;wple counl boIlON rtpQI'WIl the 
reaWlL . 

No&e L-l11e identily ol the bu._ filllrl 
.hnuld boI Wllr..nolwn to the COWIIIlf unli.l aU 
CIJunl1 ha"l1 b.."tIn c:.ompl."", 

,.... z: U • rLlSld bIaolr. yiel ... fiber COlin" 
&niallif' than 7 iibin/100 nelda. repoxt 
jMlMible COntlllnillauOll olllw .. nap/ ... 

b. Perfllnll bJiud I'ICoMIIIta by l!w MIlle 
c:ounltr on 10 pen:enl 01 mllra counted 
(.lio1e. reh.beled by • pII'WIl otholt Ibl .. tile 
counter" 

1S, UII th.'oUowiallaalto cIelInD&oe 
wb .. .her • p.ir 01 COUOla ma the ..... Iii .. 
sho)uid be re~led be.:a .... 01 poaailM biaa. 
Tbia 'UlliJJlI~ ulU1Wle. IJaa CO&IIlIiIla 
repeollabilily .. I tbot IN" c:oaIJd.llClllrweL 
DIIICMr.i Ihlll .... ple illlll cIiflenac. betw .. 
lila two ~UDlllu:eeda U7(F)I,. wbare 
F .... Vet~atr oIlbelwo raber Clllllftta aM 
a,.arel.&!ive 'laadArci dttVWl1OIl. wbida abouId 
be derivecl by ucla I.&bGr~tary Iwaed OIl 
billerical iDoboUIl dalJl. 

Nac..-lC. p.tir 01 CiD6IDlIIe njecled .. a 
,"",I ol &hi ...... reCG&IA& the r''I'iniAl 
IUIpI .. ia the III &lid lII& IJaa DlW COIIIIIa 
"piAll lbe rllli CIDIIIlIJ. DIac:arcI ¥II rejecald 
polI~d COUDII.. 

la. Enrollelda aew COUD .... IA • lraiDIII. 
COUl'" thai compara pulo,.... ol 
CIIunlll" on a varl.ly a{ .. mpIua uaia& thJa 
proc:..o1W'f1. 

NoIe.-Tu Ift.ure aood reprocludbllily. all 
t..liorlilOrin .118 ..... d IA ubatoa. lI'IIIlOliIe. 
anlhophylilte. lind .. clinoll .. C»\Ul11at IN 
rcquirwd 10 p.rticl",,11 ill the I'roBclenc)' 
Nwl}'IJCIII Teslina (PAT) Proanm and aIlauld 
Nulinely partlc:ip,11 willa ath .. ubaloe, 
Iftlft\lli .... nlhopb)"IUI" &lid .c:tlD.Dlil. liber 

REFERENCE FILE 

"'WllInlllibonalorill' in the '11I;holn~1iI 01 field 
'IImpl", 10 compere per(urm.nCl ul COIIIII.~ 
MII .. ur&:lII.nl 

11. PlIIClIb •• UII. on Ihe m.dilnirul .lilC' 
of Ih. ca/ibratell IIIICI'OICOpi With Ih. canl ... 
of Ihe fill"r UIldar Ihe objo:ctJv.lenl. FOI:u, 
the microiCOpe on ..... plan. o{ lbe filloll' • 

la. Rcauli.,ly c:hec:k ph.ue-riIII .aIiINllenl 
and Kobler JlIIIIDUwlioR. 

111. The loUowinli are the counlina NIM: 
•• Counl OAly fibe" 10ll8lr Ilwn 5 \IlL 

Mg.ure llae 1.",lh oC Qll\'cd nile" Ilona the 
ClIne. 

b. Count onJy fiboln with .Ienltla·to-widda 
ratio rqu.lto or .... 111' thlll 3:L 

c:. For fibers lboit c:rou th. boundll'Y ullh. 
an Uall. 1i.1&J. do the latiowina: 

L Couot eay fiber lonillf the 5 um Ihdl II .. 
.nlirely wilhin the ,",lieule lrea. 

Z. Counl II ft fiber any libotr witb IIIIly 0lIl 
.Dei Iyina wi IbiD Ihl arall~JI. area. 

l. Do DIll coUIUy fiber thai ere .... Ifl. 
araticule bouodary JDDre than onc:a. 

.. Reject &lid do IlOl COUDt .11 oahI.., fiber.: 
d. CouDl bIIIIdJu al ribera alone 6ber 

uolIu iadivldlll1 GbIn cao be iIlelitified b, 
obMrviAl both Iada 01. fiber. 

L Cout aaouah araliaJle fi.lda to Fi.1d lOD 
fibolra. Count. milWaWil 01210 IIaIda. Stop II 
100 raelda NprcII.ne ol fiber coUDI. 

2IIL SWt CCH&IlWla ftaJD one ead ol the iii_ 
end JlIUII'MI alGal • ndial u... to .... 0"" 
end. aIaih eil"" up or do .. OIl .... fI'ter ...... 
coaUo ... ID the ........ clirectiOlL s.tlect I\ulda 
1'&IlIdoJD1, b, loolWat IWlY ".. the .yepiece 
brieOy while edvancilla ............. k.' ....... 
wt..o ............. covenca. ~ ... ... 
ollhe r,,1d ol .. , rejecI .... 1IeJd ud ... . 
1DOIbw. Do IlOI report .. JeCMd ..... In tile 
DlllllbIIr ollulal 6eIda CIIIIIlaad. 

Nllte.-W .... -liIII' fleW. c:onliauoual, 
lea .. I ...... olrocal ........ .., ...... .... 
IIu locua bob 10 datact "." .... ru..n 
wlaicll ha" a.... ......... In .... 11 ... 
Tha 1IDaII~ &ben will be • ." rUnt 
bulan aD IIDponan& COIltrilMlliOlllo the !Dial 
COUDL 

Ca1cuIau.. 
D. Calculata uad npGIt ........ " _ 

the 1lI ... II&ben/_' J; by cUvWiat the 
.....1 ftbw CIDIIIII. ~ alnua alae .... DeId 
bIaoIr. COUIlt, .. .., ............ olliclde. III; 
uad .... GIld ..... A4 (CLCIII7II_a far a 
properly calIbnlld W.uoa. ...... 
..ticuIe~ 

(lee. 1110.1001 • .,,1."1) 
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, :a. Cdc~l.;le .ne .:oncentrallon. C Ir,&;I;I ... 
hll.:t1! ,n lhlt ." ."Iume ,"mpled. V II-I. ".illll 
the .Ircetiva cul!lICtion iree oC IbtI jilt"" A. 
lla~ mm' Cu • .I :!l-mm Cllte'l: 

C _ It:lI.\cl 

VI 111'1 
Nale.-l'e," .. ,hlMlI)' rJ.llcA ;.nu illlj~1 Inll 

,';,I"e nC A.. II /le.:I:Ullry, 

.\pp.ndi-. C 10 11!11Q,l00I-Q...,Ii~Ii.,e .nd 
Quaaulolliva )0'11 , .. li,11 P~II_ 
M.lldetory 

Q .... lil.li\'o til TIIM PrDIIX:DIa 

I. 1~'If""yl A.'tlDlc' J'ruIUCII/. 

A. Odor Thre.huld Sr.lftnin. 
1, Three l ·liler ,,1;'11 jus ~ith IIIntililid. 

Ie: lI' !Io1 .. .an or.DeIi j .. rall/n: R:'1uireli. 
2.. OLlUl·Crcu wilier " .. 8- ul."iiN or Iprin. 

.... lurl .. 1 "pl'ro~im;aI*=I)' U ' C 1""1I1Ia uliCd 
C'" t !\I: .ulilliuna. 

J. '11\e i_myll/r~llIle (lMI (;,180 IIn"wn 
III 1"lprnl).·1 oIa"I/IAr) 1101:1.> Mlluli"D ia 
1'1 ...... 11!d ill' oullin, 1 cc 01 pute IA'\ 10 aoo a: 
01 Utlor lree wllte, in a 1-liler jar and ~hukin. 
I .. , :lO 'C!I:ond .. 11\i, IOluliun Ibidl.,. 
I'II'IM'IIed new IIlln'l w .. Uy. 

4. To l4:IftIlinllllll • .daM1l be conducl..J in 
Il ""W .epe'lIll Crom the mom UWId rur 
uo 1\;Olilii l"lli"" Tha Iwo RICIlRi _hoal! be w"U 
\irDlilllled bUI 1111111 ROIIMI COIUIVI:ted 10 tile 
a;:m, nacirr.~li"l vt!DUI.lion 'Yll.m. 

5. The odor llil IOluliun I. pn:(IIIRd in • 
IIN:rJI..J jill h~ JI"'cin, 0.4 CL cJ the: ".do. 
IUlulioll 1010 500 cc ul odar I, .. ", W.lwl&linll a 
c!eJAn ciroPIWI' or pi pen •• saw"a Inr 3U 
II'CUI .... lind IIlIuw 10 .I.nd lor Iwo 10 Ihne 
miDulea 1ft Ihllilhe 1M conunln&liun .bnva 
lhe liquid m.y ,...Q eql&lhbriUIII. 11\i. 
... ,h;lIe'"IBII, be I&IIC&1 lor onJ~ III .. tJ.y. 

I. A 1c.;1 bl .. nk ill prepMnld in • lhird JIIr by 
.ddl", 5&10 cc 01 odor In:e wal.r. 

i. Th. odcw I ... nd Iftl Ww lIlt. ebuU be 
1II~lIud 1 ;and 1 lor jilt i&JllnliliC<tlion. If th. 
hlll.l ..... pili 011 lbe lieU Ihl.!y ClIO be 
pt'nudi .... Uy peeled.. dried utf a""""ilched \It 
m.inluUl \he 101"'I"ly allhe kal. 

.. 1'bc luUowilll iRllrw:tiona ..... 11 be I~ped 
lin a «:ard .nd pla.:ecl 011 Iha laill. in Irani al 
lb. IwO Inl j.rI (Le. 1 .nd %1: '7be purpou 
vI lhie 11111 ia 10 delwmln. il YOIl «:all ... U 
bwlllM 011 II • law c:oncantraliaD. 1be lwo 
lIBIlln lit froGl 01 YOIl CDDI;a1lt walllt'. One 01 
\J ....... bull"'. ;Jao conlitiRi •• tnlllllllDOUlll "I 
boonitn. oi" Be ...,.. \he CO" ....... l1li liPt. 
tJ:a:a IAMb e.&Ja botll. lur I,,,,, secundL 
UnllCftW \he lid al.1ICb bol\J .. one al II IbnI. 
III\d miff III tile naouth 01 Ihe boille. 1I1&liw1 .. 
10 \be le.1 conuuetor which bolli. conl;ainl 
hIInanll oil" 

a. Th. 1IIi .. 11I,..1 116C&1 in Ih. 1M odor 
dL leclinn le.1 .hall be pr.cPIIM in .n .rea 
IIC·PIIl.I' lrom where Ihu le.1 i. perlanned. in 
order 10 p~\'Cnl "llaclory lulilU' in Iha 
.... bjeCl. 

In. II lh,' 1 ... 1 I"I.,IICI .. un .. bll! lu CUI,." .. )' 

.0.1.·.11.1)' Ihl! 1,,1 C.OIlI .. ,IUII' the ad", l.lIl 

... I~hnn. Ihc I!\A qUilhIMu\e 1.1 lu" mol.' nul 
lw. Iiii'd., 

11 . Ii till: IIlIl lubj\:cl r.orrfl:lly id.:nlili"l Ih. 
,,,, conillinanl! tI.e odor 11l.1 ",Iullnn. the 1 ... 1 

,,,bject m.)' PI'IM'I!«/ 10 reltp:,ulor II'k..:lion 
Iolld CiII!,'lan .. 
II, R i"'I'ir~lor ScIO'\;liun 

1. Th .. Irll lubjecl .1",11 bot .1I0.vN I" pick 
Ihe mnll comCo" .. !)le rdlllrillilr lroll' a 
srle.:hun includinll rP.pir.IQClul vllioUi 
I'W. Crotn diff'l'IInl.Mnurilcll&lar .. '0.. 
lII'lL'Clioo 111411 iDdu&Jc: .11";allli,, •• ile. cJ 
!:I •• lum.ric: h.UI"'."iKe', lrom .11 .... lwo 
n14n .. lllch,,,,,... 

1. 'lbe aeleclit.ln pn.:eu .baU be LOnduclL'CI 
in 1/ I'DON "panli. hum \he 1i1 ·a..1 dwlOl.er 
1/1 pl'll"enl odo.Il fllliSua. Pnor 10 Ihe IIIIacUoo 
pruce ... the 1 .. laublecl Ib.U be ,hawlI huw 
III \lUI nn II reapi,.lor. bow il Ihould be 
"".iliuned 1111 the I.err. buw 10 .. I Itr.ap 
IUMlon lind bow 10 delermine • 
-coaaintt.bl.- I"e!IPU.IOI'. A mlttW tbaJI be 
.\·Milabl. 10 alii .. &be aubj.ct ill evl&llllliina 
IIle fil .. nd puliliollillll al UW rnpln&tur. 'rbil 
in~tnu:lion _y not CImIlilul' &be aubllCl·. 
IUnDIIl Inlinilitl on rnpinlor 11M. .. il iI only 
It AI"iew. 

3. ·Ib. 1 .. 1 .ubilCl Wiouid \WIanl.nd thai 
th •• mploy .. I. beinl ....... 10 aeIact ilia 
I'Uplt11Ol w"lda provldallba tIIOIl 
comlort.baa III. Eacb rnpl,.tor NprneIlla • 
d.iUen:nl we and .... pc uG. II fil ~, 
and uard pnIperty wdl provide adaqllllta 
pnaledion. 

4. The I ... aubjec& hoIda ,ada ~ up 
10 IIw I.ce .nd eUaainatn 11_ wbida 
ubviuu.ly do nol alve • c:omIortabia 61. 
NOnrlMlly, MIIIc:Uoo will betiD willa. haII'. 
_III and il. pel iii c:aonot ba lound. the 
lubjacl will be .aUd 10 '"' tba lull I~ 
rnpintlnn. IA ... 11 perclD'" 0I1IIIft IriIl 
nol be .bl.ID .... r JAny ball-cDltlk.) 

5. The ICIOI'I COInfortabla ru:apiecft IN 
IMUIICi: \be moal CUNlartablti _lit ia doaaaci 
and .. -om 0/11:0.1 fill. minion 10 ...... 
comlort. All dc&anina and .dj ....... 01 ... 
IlICIpillCl IhaU b. pedonMcI by ... IeIt 
.ul.j.:cl withOllt &MiI&AnCI lfOID Iba .... 
c:onduc:Ior 01' Dill« pane-. AaIi.taaca ia 
'1M1IinI caNUIt c:an ba Ii-- by dilCUllina 
\he poilll, in .. balow. If Iba .... wbjac:lll 
DUI l.miJillr wilh uaiaaa • p.rIicWat ...... tor. 
Ih. 10.1 .ubjllCl "U be direclnd 10 don Iba 
_10k Mnl'llilitnn .ad 10 .djUilIba .lrape 
eada lime Ie; ~ adepl .1 .. 111111 prapar 
leRliOll CiD lbe .Irape. 

.. AllaluMnI 01 c:.aIort .... 1I1ac1 .. 
N"iewil\a Ih. 101loWinl poiDti with dw .... 
Illbjocl .nd aUowin,the IMllUbject 
.deqlllli. lUna 10 datenIIiM the colllfeft oIlha 
rnpiralOr. 

• Paailion!nt." _k 011 ~ 
• Roum lUI II~·. p'UIN~ 
• ~ 10WL 
• Pnlilioni ... 1M .. on Ieee and c:heelu. 
7. Thll Collowi", c:rilana "'U be __ 10 

h"II' d.tl:f1lline lhe lldequacy 01 the rapinel. 
Ii&: 

• CI-, n 1'R.pt:rI), plllu=d. 
• Slr:..p I"nslnn. 
• 1-'11 .cro .. nuee: bri~. 
• Dislill1U Crum nn .. III chin. 
• , .,ndunc." lu .Iip. 
• f.1f·"w.,n.llCln In m!rror. 
L The lei I 'Ublrcl ,llIdl conduct lhe 

CfIR\ "miOllflI :Iel.lh·. IIInd pulilivtt-ptWIute 
Iii ciaeckl(II.II. lotte ANSI ZAIIL:-II111O" Belore 
C&lnullc:tiniliha nepliu,- or po.ihvtt-pnlllUlW 
leal Ihe ",J,j«1 &b.III,... laid 10 -",al- Iha 
UIIIIo& hy ",pldl), mO\'l:l; lhe ""lid lrom .ide
ltrtida IU1d up and dn",·n. \\ hile IIIlr.ins :a lew 
"IIUP btealha. 

II, 11111 lUll I .. hjo'l il nOI' "'Id), lu, 1.1 
hl.lIn .. 

In. AlI.r plI~ .. in~ Ihe fil Ie." Ihe "II .... "iod 
~I\.;.II ... qlll.,liuMd IIl1l1i:t n.~ .. Iha 
ClImlun ut Ihe rnpi,.I",. It il b .. beI;u" .. 
.. ncumlu~l.;. ;r.olbcr IDOCIa:I 01 rc.pi:-.. lur 
.1 .... llHIlrillCl. 

11. ',be .m!JIIIYIJllIlwU h. lilY ... tha 
upportl&Aity Iu .... 1&.-.:111 diJl_1 (Kepi_ 
ilncI be Me"lttG il tba dlOIIIn 1.ca:piKil 
~I&III' illQl."inj;ll' un.·omfortab'- .1 .nr 
.. me. 
"-lit Tesl 

1. 'na. iii leal choAaabw .... U ba .itnilllr 10 a 
d'!lIt IS lad dnIIIllioer auapendad in_aned 
0".' • Z CUGI dI .... l .. Ira .... 10 &bill alia \up 
ollila eMtn., lI.bouIl ..... bo"a lhe 
\1.11 ~'.Iaaad. 1be inIida lOp Cllftl" 01 
the cballaber ahaU ba"a a IINIII book 
IIII.dIed. 
~ !Ida rapinllur \lied lor tha lillint IIftd ftl 

IUIIIII ahtaU be equipped with 0f'IIGic vapar 
cantidpl 01' olfer pru\acllon .piDII orpnic 
vapors. The c:utrieJ.- or IWtIka aIoitU • 
ch.opd ., .... t wuUy. 

1 Mar MlactiJII, doMi ........ ......,., 
.dililliac a raapinalOt, Iba ..... ltbjact IIhaII 
wur 1110 the fil taa\i:la roDIIL 11d ....... .aa..u 
b. .. ..,. .. frDta the I'OOIa uaad (or odor 
UamboId ICI'eIIIIJta IIGd rupinlGr .. Iadioa, 
and .U bt ..u uftlilllll4 .. by ... ~ ... 
IMr: Of J.b boocL 10 pAI""t ananal ft'O. 
cuna.mialu.. 

" A CiOIIJ 01 the folio ........ I....a... 
.nd nolnbaw ,...... ahaIl be tllped. 10 &be 
wide oIlba tall cJoollcnt.er: 

T"'.B1(C~_ 

i. ...... .......ur. 
IL .. \be deeply. De 0IftI1It blulka IN .p uti ,."..;c,r. 
ii .. T .... bead all 1M •• ~ .... 11M aWe 10 

ilia od.., ......... _ aeda aide. De ..... 
tnOW ...... ia~'" Do DOl bamp Iba 
IUp\nIlor ... iIIIIlba aIIoI&Iden. 

Iv. tMt baed ......... JahaIe ..... 
tsr.d II fa the lull .p poailU. (iooIWtt low"" 
CIriIincJ. De Cllftala CIIOliana aN CDlftpieta ... 
...... uw.a "W'I aecorA. Do not bump Iba 
"'pinlOl' _ tba chaa. 

". TaJIIiae. Talk alolad uti .Iowly for 
anwaI DliOllln. n. loUo.&aa ~ .... 
oiled Iba RIoiabow ........ Judi", It wiD 

1. 
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rl!,ull in a wida ranee ollllciallnOw","a:1I" 
oad Ihu_ he ukfullo "'Iilf)' Ihia rl!quircml!r.1 
A:I.nwU .... pel&¥lJf!. which aerva lhe .. me 
purpoae may 11.0 be uted. 

VI. 108lPnl: in pllcl:. 
,·,i. Bre.lIhe nomll.lly. 

nom/lo,,, Pus~fJlI8 

When Ihe .unlill~1 atrike, r.indrope In tha 
Il'r. Ihl'~ ICIIi"e a pr'a:n .nd fonn. rainbow. 
The rllinbow .. a dlvl.lon 01 whill lIahl inlo 
meny belullful colon. neM lake Ihe .halM' 
of. lonl round aI'Ch. wilh II. palh hlSh 
"bove. IIId ila two end •• pparently beyond 
th. horiZon. Then! i ... c:cordina 10 lepnd. • 
boilinl pol of IOld .1 one cad. ~ple look lIul 
no one a"., rlftda IL When a IMn loob for 
.omelhillN beyond r .. c.h. hi. In.nda .. )' he I. 
looaina lor lhe pell 01 Jl'Dld .1 lb. met of the 
rainbow. 

S. Each Inl lt1bjllCt .h.1I Wear lb. 
rupinllot lot alia." 10 mLDul .. Iwl .. 
Ilenlna Ih. fillnL 

&. Upon enllri", tha !III ch.mlMlr. tha Inl 
.u b jed ab.1I ba !i VWI • a Inch by 6 incIa piece 
of p • .,... !uwal or olh« poroue abeorbaoc 
.,l1li1 ply lIIallnal. folded iD half and Willed 
wilh ~n of oae a: of pua IAA. 
·I"te lallUbject ebAll hallllhe wellowel 011 

I". hook .. tha lop of 1M chamber. 
7. Allaw lwo nWluln ror Iba 1M IftC 

'.:meenlralion 10 bit ruched \wru/"ll Ibnilll 
thl fil·lnl oft'dle .. Thil w:KIM be an 
.ppro.,ri .. la time 10 tallr with \be 1c.I.ubl-c" 
10 upl.ln tLe fit tn .. 1M ilapclllUa 01 
cuoperatioa. the purpow fur till head 
excra-.. or to dClllGnlrral. ~INI of tha 

.. £ada alWd .. dna1bcc1 ia ~4 above 
ahaU 1M perionaPi for at Inll OM lIIiD"IL 

It. II' .1 UJ IInw dll1ir1t thl lilt. Ihlt sub/ed 
deltch lhe banan.·lik. odor of 1AA. the 1m 
flu 1.i1ed. ThelUbject .hall quldd, rdt fI'OIII 
Ihe 1111 ch.mber aad I .... lb. Iftl .,.. 10 
a"o)jd DIlKtory I,tip. 

10. U'lhe Iftt II f.i ..... tfw abject aIwU 
rell,m to tha .. Iec:tlnll ftICD IIId·1'IIDOWW the 
'"'Iir.lor. ,."eat the odor IIftIitlY'fJ .... 
~Iect uuI pili OIl UIOlbw rnpV.lur ••• tuna 10 
the .... c:laeaber •• Itd .pin besia u.. 
prGC'Adura dacribad Ia tha qt, lbroqb cta) 
.boft. 1'111 procaI COIlu.a- IUltll • 
retrpiralor that nla _II bat been fll\ADll. 
SIIould cbe odor ..uu"Uy 1111 be 1.11 .. the 
IUbjlct ahaIl .Itt .bout I _nulll before 
rcteetln. Odor ..uUYltr .W _oy ba". 
ratumed by dUa Clln .. 

11. U'. PIII'IOIl call1lOf pue !he 8t till 
dnaibecl.boY. -Irina • half· ... 
rnpintar bOIII the ... II.ble .. 11CtIoa, full 
facepleca IDOdela mUlt ba ....... 

U. Wben • rnptnatar I. fouad th.t paIIft 
cbe ..... 1M abject brIab u.. facneel and 
lakaa ...... Ib bafore DiU", the ell ..... 
nl. II to .... Ib.t cbe raUOllIhe tnt 
• ubject II IIIOC -wn. cbe IAA II cbe ... ftt 
of the ,..,trator fac.pieca ... Iaad DOt 
oU'actory taU.., 

1:1. When Iba 1lIllUbjecll'l¥lIlhe 
ch.mu-r. the .ubject ah.U relllO". Ibe 
1I'lII'IIled 10w.1 aad relllnl illO lhl pr.noft 
condu-:l1nllhe Inl. To kCf!1J the • .-.. rralll 
becocnlnl conWIWI.Itd. Iba UMd lowel. 
.11.11 be kepi III ... "· .. .una baa 10 IheN I. 
no "!pulicenl tAA COnCBItnllOD buildup ill 
the leal ch.nlber dunlll.ulJHqlllnl 1 •• 11. 

14. AI '.111 ItwO r.cepl_ lhell be ... 
... Ieclcd for the tAA 1.,1 prolOc:OL lbtrte.1 
lubj>!C1 .h,dl b" slven the opportur,il)" 10 wlar 
thelll rOI un. week 10 choott lb. aM whicJI it 
11101'1 co.furl.bli 10 wear. 

lS. Penon. who han ,uccL"arully pa.1MId 
Ihi. nllnl wilh • h.lrofDlu N.p,r.lor 1II00Y 
be IlIilllled Ihe u .. or thl Inl raljJirllor in 
.Imo.phern Wllh up 10 10 Iimll lbe PEL of 
.irtlome •• u..IOL In .1InoIpJ!cru are.11r 
Ih.n 10 lime ... nd I ... thlll 100 llmort the P!L 
lup 10 100 pl'm!. Ih. IUbjed m .... ~ .. the 
1M 11.llIIi",1 full faca nfllby, pra.UN 
",.piralor. ('nM conc.turatlon ollhe IAA 
tn.id. the 1111 chamber .. uel be iDCl'lIlld by 
I.n Umn for QlF1' ollhe full f.«:apiece.) 

11. n. 1111 IAIlII101 ba COIldllCted illh.,. 
II .IlY heir powth bet_ dw IIUa the 
fac.pilCl ... 11nt eurfaca. 

17. U belr arvwth or appaNllnleneN wi~ 
a .. UJaclor)' fi .. then IMJ ahaII ba .Itered • 
rr:aond 10 I. 10 .1Im1nallllllt!ftetnCI Ind 
Illow :I ull.raclory fit. ar I IAtiaf.ctory ftl la 
,liII nol l'llined. lhe tftt .ubjlct muel 111M I 
pn.illve-preMUN J'e1plrulor tur.h I. pq __ 
.ir.purilyinll'C.pirllnn. IUpplleol .ir 
reljliralor. or .. If-conlllntd banlhift, 
·PpMlltua. 

I&. U a 1111 ll\lbiect ullibita d1mCllh, In 
~.thinl dunnllhe laa.. .... or ... ab.O be 
rererTeft 10 • pllyU:tan ".'ned In notpiNlcIr 
di ....... or puImonery ..didne 10 dalermift • 
wl:clh"" the 1111 aubject Clil ..ar • 
reaplralot whlla petfmnlna bar or his dullea. 

19. Qy.lilaU" at tea\Jntllh.lI ba rape.led 
,I lea.: ,1.'1" Ii. manl .... 

:.0. Ia Addillon. bec::l1III the ...din. of the 
,"plralOr me, be .rract ... quliled". fit 
mllng ablll 1M repI.lad ,-adJ • .." w .... 
lhe 1ftlllllbjllClilu c 

(1) Weilbt cJt.aae atm pouad. ot ..... 
12' Si~nr"lll fect.llCPrin,1n the Ira. 01 I"" '_rApIIK. _L 
13, SJ",ifir.en1 dental c1wnpe: Le.. tlllllliple 

eJllracliona withO\lt prolbnla. or lClquiri"l 
dl"lurn. 

If' Rr.c:onllnICli .. or _Ue IUIJI'Y. or 
(~, /vJy other condtllon that _, Inltrf.,. 

wilb facapllCl _II". 
D.R~inI 

A IUIIUDIIIJ 01 aU In' rwulta tlaaU hi 
IIIllntaillecl in ucb amca for 3 yura. n.. 
1UIUI'r)' .1Wl1nducl« 

(1) N ... Ollllllub. 
(2) 0. .. of Iftl"'" 
(31 N_ 01 the .... coadactor. 
(t, Rnpiralora .. Iectad (lndicale 

.... ulecIIIIW. -w. •• aad ."..., .. 
1l1llftberJ, 

(5)TllliDI ..... 

REFERENCE FILE 

It Succltarlll ScJJ:JIicJII ADIWQJ ProI«:Dl 
A. Reeplralor Selection 

Rr.lpinlon .... 11 be M'leclcd ... delClihed 
in -:Iil.lll IS th'lpirOllor Mleclion) .boYe. 
flICI!pl tfwlllcb re'pirlll.lr ,h .. 11 ba equipped 
with. p.rti,,'III1I1c filler. 
a. TII.I. Thraabold Sc:reenina 

1. All tDCIOII&f'I .bolll h.,d .nd ahc:uldera 
.h. U be lIIed lot thrfthold lCn!C"Rilll /10 
delmnina if u.. Indivldull ClIft /.,1. 
.. echann) and rar lit liltini. nl I!tICloeUN 
,h.U be Ipproximllely 1: indlel in dllmeler 
by 14 uII:n.1 laU Wllh at leila Ih. front clelr 
10 allow fl'N lIIO¥lIl11tnt of Ihe head when • 
rnpiralor i. wum. 

Z. n.. Inl endOlUte shell hne • Ihree
qUlnar lnda how in (rtlnl of Ihr. Ittll .ubjecl·. 
noM .n.! mCMIlh .re. 10 .ccor.:n.ntllI1 lhe 
nebuliar noale. 

3. The enliN ecreenl", .nd Intllll 
pnx:cdl&f'l ab.O be apiaiDld 10 tba '"I 
IUblect prior 10 concNctiq the Ia'IIIIInc I ... 

t. Dartaa the thNlhold ICIWWIII ..... the 
... llUbjecl ab.O daft Iha tnl end....,. and 
bnatbt with opID IIlGUIIi wilillon.-
.... neied. 

L U.II,' DlVllbiM Model 40 IMaladon 
WedJc:adoa Nebvu..r or equiwuan .. the .... 
coaduc:t .... "'_U &pray lb. ctu.hoId chck 
lCJJution laID Ilia -.doeu,., nua Debuu.r 
ahaIl ba durfJ ....n.d 10 dlltlaplab It rr.. 
the ftl I .. aal"ttoa Debuliur. 

.. 1'111 thrallold cbec:k aolliHoo CDIIIIatI of 
CLI3 .... allOdiua aaa:haria. USP ta .,"'.11 CUI be......,.a by PUtlllll' oc 01 
Che IP.I' aoIutloa 1_ C 7 balo.) Ia ll1D 0. 01 
w_t •• 

7. To pruduce IhI __ l lite oebo.lliz..r 
bulb i. lirnal)' IIIUI!fted 10 Ibilit CXIIIftPIIfII 
r.l.lGlpletely. It. II rellllllCd OInd IIUoweel to 
full,. "pMd. 

.. Tn III" .... D! :Ita u.-buUmr bllib .,.. 
repea .... r .. picUy and thalhe .... .uhjoct ~ 
__ lid willI_ cbe uechllrin &.all a. Inlad. 

a. If I'" Rnt rnpua .. 11 1lIIII1i\'1!, :l'II /!II"" 
IqIlQIII 01 \JIe .. bIIli&er blilb .v. ~~.ftllMl 
rapidly lind lbe 1111 IIIbjKt II Ipln 1"1. ..... 
w/Mt!ler the .. &a:billia CIAIl ba "'lIN. 

10. If \10 .. lICernd RIIpMa Ie tIe .. tlv. t." 
tilart' ~ ... "'PI' led rlpidly itnd \hi: 
INllMlhllCl il .... in raked wh.~ the 
ur.aJwria Call hi luleeL 

11. 1he t •• 1 cunductOl will I.bllllt. or 1M 
""",b ... or IqUf"lllft requlflld to eUat • I .... ,....,.... 

U. U'IM aaccIIaria IIIlOt ........ fter aD 
III ...... (St., 10J" the lICChullllit .... 
~I 1M pIfforIMd _ cbe IHllUbJact. 

111(. t .... ,......11 eIId ............. 
IUbject .... U be MUd to taM •• or cbe 
le,.'. rei ....... cbe lit ..... 

It. Camel .. al Che 1IIbuliur .... that 
.ppro ....... '1 ocalliquid II .... at ..... 
III .... IIIbuliar bodr • 

lS. n.....t.Ibar .... be ........ 1' ri .... 
ta ........... dry. and ,..fiUad.t .. ... ..,.".,,., ...... 

[Sec. 1'11.1001, AlP I ... CJ 
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C. Fil T(II 
1. Thl lUI ,ublH"1 .hllll don ;and .. 1l1".1 I .... 

re'piralor wlUloullha ""'~11&;8 fNm 1111)' 
peraun. 

2. The fil teat lI.ea the lara •• nclu.u~ 
de.r:nbed in liB ;above. 

3. E.ith 11011 .uuje=cl .h;aU wcar Ih. 
re.plr;\lor fur all.1I1 10 manutel belol'll 
II.Tllng lhe fit IUL 

4. Th. leillublact .h,,11 dun the ~nclu.ure 
wlule wClnnl'ho! nlltpitlltor M'1~I.d in 
1IIC1I0n 18 .bov •. TIIII relp.,alor eJwU II. 
prupcrly IIlJ jlll •• d <lnd equipped with • 
paM Icul ••• filler. 
~ Th. Int lubi.ct may not 'ill. drmk. 

(ncepl plilln wal.r/. or ch.w 1II1II ror 15 
minulel berore Ihe lo!lL 

a. A leCOod DeV.lblli Mud,1 40 Inl'u&l;allun 
Mtdi~lIoo Nebulizer i. liNd 10 april)' '''e fil 
101" lollilion Into Ih, enclo.&&re. 1'W. 
nebulizer .h.U be clearly marked to 
dlllU!aweh .llNIIl lilt ICfHninIle"lOlulnm 
nlbu1iat. 

7. nat fit ttlt aoilitlun I. prep!lred by 
.ddi.., 13 .rllllil ol aodlUIll .. cchaM 10 100 
c:c ol WIII!D wallr. 

L All before. the Ie.t ."bjeet .hidl breillb. 
WIUI /IlOU1b opea aDd tonaue IlLtended. 

... nat DftbuJizer iI iAMntd IIIto tbt bo'- ia 
Ih. lronl 01 til. udCllun UId /.he fit I." 
iO!ullon iI lJoIlIyed inlo tbt IIM:Ioaun uainr 
1M ...... cachaiqu •• 1 lor tbt lUI. tbrnhold 
a.:r.eailll tad the .... alUllhtr 0I1q1WGl. 
required to Illiat a lute rnpollM III tbt 
1aetAinJ.IStt HI tbrouah 810 .bovI" 

10. Altar .. nenlioa or tbt HrOIOI reid tbt 
lolloWina intlNCliona to lb. Itlt lub;.ca.1M 
Lat aubjtCt abaU pufona the uarci ... ror 
one lNftutt ttc:b. 

L Bculb. DOrm.Uy. 
ii ..... lba d .. ply. Be c.rtaia brtatha a,. 

dftp and rer.uo" 
\i1. T\&rD h.ad .U tbt w.y (roa one ... 10 

lII. oUJu. Be "rltlll IIIGv.lII.nt I. CDmpl .... 
laba1e oa •• da lid .. Do aot buaap tbt 
Nlplretor .,.iDIl lb. ahouldara. 

.v. Nod bead up-ud-doWQ, Be "rt.1II 
1D0lior.a IN compl.te. 1I:ba1e whan bawl I. III 
&he Nil up poIilioa IwhllD IooIWIa toww tbt 
ctiUq). Do DOt blllllp the resplrelor oa Ibl 
cbnL 

v. Talkillt. Talk loucSly .ad alolllly fOl 
,"orellDiDutta. Tba (ollowlnl par.llhpb " 
called tIMI ltaiabolll Pa ...... lta'eIiDa II will 
.... ult III a wide reap oIlac,-IIDOIoesaenli. 
and &hue be _Iul to "lilly &hll req..u.mcaL 
AlttmadYl ......... wbIcb ICI'¥I the .... 
purpoM ma, .Iao be uaecL 

YL JoaiaIlII placa. 
Yli.llrtatbt IIOIINIU,. 

lIGi.w~. 

Wh.n the Iw:lip' IInkn reindnlplla ,''' 
air. tbty let lib a pnana an.! lona a reiDbow. 
na. reiDbow iI I dlYiaion 01 whitt liabl lalo 
lIWIy be.ulllul calura. :111- tall. til. aba,. 
01 a &oat .-and arch. with It I petll hlah 

.bo\"l. and i •• Iwa end. Ippereod,. beyond 
\h. harllen. Th.re II. Iccorchnllo lepnd. a 
bolllni pol of lold .1 one Ind. ~p'- look. 
but DO ona tvlr nllCla IL Whtll a man 10Gb 
(or laDlltlhml btylXld bi. reich. hil (nMdt 
•• y bl il loolLin, (OIlha pol pI ,old al the end 
allh. rlmbow. 

11. At tJw be&iDni1lll al.ld! ulrd ... lb. 
.cralGl conceotr.Uon "ball b. rep:a.u.J\td 
u,ina one-hall the ownb.tr ol.qulClft .e 
ina"aUy duc.rib.Ki In ca. 

u. Th. leal .lJbject .haJJ IndlCIIIt 10 \he 
lea' CalldlJr.lor if al eny 110:1 dwin"hl fit t •• 1 
Ih. '1." 01 aaccharin I. delecled. 

11. IIlh ... cchano it deled"" th. filII 
deeaed IlAlltitlolClory and a dill.reat 
r'.pinlor .blJJ be tried. 

14. AI lelll 1"'0 licepiec:a •• ~JJ be 
Nleeled by the 1M tnt prolocol. 't'be tnt 
,uoleel .h.U be linG Ih. opportunity to w.ar 
Ihera for on. weell to cb_ the aDa wbidt iI 
1lIOI'I CODJOttlbl. to w • .,. 
1~ Succt .. ful a:ompl.lIGa III 1M teet 

pro.ocol thlll aUow th. .... 01 the balIma_1t 
t •• ttd re.plnalOlIll CIOAlaIIlioated 
"ID~ph'rn up 10 10 tllntl 1M PEL 01 
.. betIOa. III other wordt thi. prolocol may be 
UItd 10 aui .. pnMIdioa fKlOII DO IUp. 
ttu.n t,,,, 

1L Th. leIt iliaD not be GDGducttd If tbMt 
I. an)' bail IfOwlb bet .... the MiD &lid the 
lac:epiec:a aaaliDa 1Wfaca. 

11. II hW powlb • appartllDltrl .. wllb 
• .. U.llIClory Bt. tbaa lMy "U .. alttnd • 
rel1\Uved 10 U 10 .WalDatt lattrf ...... ud 
allow a .. titlactory BL II • .. tiIladGrJ ftt I. 
.uIl DOl attaiud, tht ltel tubjed ........ a 
poaitive-prulUft rnp&ntor lUCIa U ........ 
ait·punfyinr rnpinton. IUppU.d alr 
rtllpirator. or .. U-coa'.I ..... bnatlUnt 
appuatua. 

1 ... U I lilt IUbJect uJUbili cWBcuIty Ia 
breathiai durinr tbt ttllI. abt • M aba1l be 
re!.md 10 a ph)'lkiaa trtm.d I. rwp&ralor 
diM .... or pulrDoury IDtdId.De to de .... 
"'betbtt tbt tnt tubltCt caD w.., I 
rnpitator whila per(onIaID, bar • b1I duIItL 1'" QaaJittuv. &llttdAi aba1l be I'Ipt1led 
It Itrut .vIIY Iia 1IIOIltba. 

ZOoID ad.ditioa."btcaUtt tt....uq oltbt 
Nlr.lralor rnay be aBtctAId. que.U&a&lYI It 
tnllA8 Iball be rape.tad llamtdiattiy .... 
tha ItI' tubjtct baa a: 

(I, W.ipt cbanp 01:111 pouada or ...... 
(Z, SAanifJAat Iadal acarriIII ill 1M .,.. 01 

tbeIIRpl_ ..... 
(3' SipUlCllllt _ttl cMApc I.&; IDIIItiple 

• .. u.cUoaa wttbotat procMe&a. or ecqlliriDl 
danlurea. 

(4) a.coutruct1',. or _lie ...,.., •• 
(5) My otbar GDGdiliun tb.It ... ,lIItarfate 

With (&(A9iact -'&at. 
Do RecotcIkaepi"l 

A 'IIIIIIDIIJ 01 aU tt.t rnulta abaU be 
lNIintained in •• ch offica for 3 ,para. n. 
I&IIDInatJ atuJU III&:ludc 

II) N_ 01 ta .. au.blac&. 

~' .~.IV 

(%) D ••• 01 'eall"" 
(3) Nallll of Itll r;undllctor. 
(4/ Respit.,ure '1!Iect.d (indicul. 

rr .. nlllilclunr. mod.L lWe and approvGI 
number/. 

lS/ T.sIUlI Ilenl. 

III Irritant ''''me I'ratocnl 
A. Re.pir.lor llleclion 

ao_pinaton .haU be .. le&;t&:d til 'w,acnMd 
In lK.iQG 18 .bav •• euepl Ihlll ... "h 
""piralor .. lulU be equipr,"d wilb " 
colllbinatiun :Jl 1u~·IIHiup.,,:.y Itnl1 .tid·II'" 
"rtrid .... 
a Filttat 

1. The I .. t ,,,u~, ab .. U IMr II1l0w-.l to ,meU 
a •• aIL Q)QQJottalioa of Iha inittOlll1lOU to 
lililluilltUt III • ..mj«t _ilh I!)e r.h~letiltic 
odor. 
~ Th' t .. t aul 'ject aball proptlrly don tilt 

re.pltlllDr 1C1ect..d II lbo" •• and we.r il for 
at 1 .. lt 10 raia&o!el t>clDft IllIrtina th. lit t .. L 

:L. na. tt.t coadllClOl .. U re\,i.w Ihia 
prolocui wilb tba t ... luhjtCt bef"" teet:"" 

" na. tat IUl.JjKt .U perionn tilt 
CIIIlvantional po6i"" pre ...... &Ad neptin 
JINUIII' fit c:n.:u ( ... ANSI ZIILZ llllU), 
F.i1un oI.:tbtr c:htek .U be caUtt to 
lllact 11ft .11..,..1. relp"'tOl. 

So ..,.... bulb tnda vi. venal.lloa .rnWa 
tube coau.Jaiaa .ltJUUI: D&ydaloridt, lucia .. 
the MSA pert .5665, • equlwa1ea&. Attacb • 
ahurt leattb of h&bina 10 0lIl ead 01 tbt llIIOIt. • 
tube. Altacla the other aDd ol the IIIIoOU babe 
to a Low ,....,. U JIIIIIIP Nt to daUv. 200 
lDilIdiltN per 1lliAaat& 

.. AdViat tbe ttlt IUbIect &bat the ItftOb 
cu be irritatiaa to the .yn and lIIItnac:t the 
aubjtd to keep "I,ll cWttd while the ltI& 
Ie pttformacL 

7. Tbt .... CDAdudar abaU d&Nd .. 
IlIMa ollrritanl .... (rata ,t. lllbe 
Ioward. tIMI r.a..al I ... at tbt lilt aubJtct. 
The ptnaII coadUCliDa &he ltII Mall btsia 
wilb tbe lube al .... t lZ Iadata Iroa tbt 
facIp6tce ud .... uall, aaoft 10 witbiA ODe 
IDcIa. ""'inI arouad &ba wbale perimeter 01 
1M .... 

.. ".. .... eubltCt IIIaIl be IDa&nM:tad 10 do 
tbe ro&Iowiaa • ....a... while tbt l'IapiralGr Ie 
btIna chall 

• d.., tbt ...... !ada ....a.. 
abaII be ,..,. ... , • .. 1Dla1lla. 

L .. tb. .... U'. 
U. "tAt deepl, •• CIItaia blwlJaa ... ....... ,.,..,. 
UL Tura ...... til dI. wa, ha .. Udt 10 

tbe odIer •• GINia ~l" compltt& 
1abaIt ......... Do ....... 1Iaa ...,..1Gr ....... tbt ~ 

tv. Nod ...... up-eDIi dowa. • CIIftIU ..................... aadatY." 
IIIC8ICL JAbale w .... bMd " I. the ruu up 
potiu. (1ooILiat toward CIIiliDtI). Do .. 
bwap tbt...,.._ ..... &he chatL 

Y. T.w.. Talk a1aud ud ""wly lor 
1ftW8I ........ l1at folio .... parqrtpla Ie 
called the JlUabow ........ a..rIInc It wiU 

(lee. '110.'001, .,1, I AI CJ 
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31 :8304.14 

.... 1 .. 11 :~ • wIde rllng!! or fllr.l.1 mov"mllnll. 

.,n.1 Ih~,. I", u.e1ul'o ,,,"siy Ihi. ~uireme'I· . 
AI""n ... ·\·" pnulIKel "'h,,;h 541n'1! Ihe lime 
pUlp .. se may .150 be ulled. 

llo;r!K..lv PU$50g" 

\ .. ·It<!R Ihe I.,r.ligh: I'rikes r.i"dropi in IhC! 
•. r. II:r)' Ic,lIke • pn.m .. nd furm I rlillUow. 
lhe r..:nllllw I •• di\·i.inn .. r while li;hl inlo 
mlln}' !Je;.&:u!ul c.olul'l. Theae 14'" Ihe .hape 
of • lvnl ruund arch. wllh iI. p_lh hip 
IlUuVIr. lind ill Iwo eadl 'PPlirently beyond 
Ih .. hll<l"'on. Thele ' .. IccunJinllo Ilrlend.;a 
bUIll"" pol or SOld II one end. reople look. 
bul no one e\er rindll iL When e 111_" loob 
fnr ,,,melhinl Ue)oInd hi ..... ch. hil Criendl 
~y he il loo,,",nll for the ""I oC gold II lhe .n~ 
or Ihe rllinbow. 

vi. '''IIIln, III Pllce. 
vii. B .... the normally. 
It. ne lesl lubieci Ihallindicale 10 Ibe lest 

conduclor iC Ihe Irrilanl IIIIQII. i. dP.IKleci tr 
IIIIOkl il &!elecled. the Iftl conductor .ben 
• IOp Ihe tnL In thie ca ... Ihe lelteel 
relpl ... lor II. rejecllld Ind another rnpiralor 
aholl b. IIlectecL 

to. Each le.t lubjr.c:t plAltinl the .:110'" ICiI 
(i.L without delKUn, the Nftou)Ih.1I11 be 
lIiv"n e IIn,iU"ity chedl. oC .aw" from Ihe 
lillie lube to delemaine iC the \II.t .ublect 
reecta to the .mob.. Fe;h .... to evoke I 
relpoRN ahall void th, Cil teaL 

11. SllrpalM. os. 810 oC thie Btlllt protoc:Gl 
.h~U be performed in I localloa with .WUlI 
vcnlililioa .umaml 10 prevent pIII,.1 
conlalWia.lioft 01 \be tntina erel by the Inl 
1,mIL 

lZ- Atl ... llwo r.ceplllCft .luaU be 
IIlocled by the 1M Int protocol. nl' tnt 
lubitet .ball be liven the otIportllDlty 10 ...... 
th.1D Cor on. week to ch-. the one wtudll. 
more COIIIfort.bl. to w .. r. 

1:1. Rllplralora 'lICCftlfully t"tcd hy Ih 
protocol 1liiy be lINd Ia COIIlcuainatad 
.tmo.pbftn up 10 tn lialn the PEl. 01 
IIbnIOa. 

14. lb. lilt .h.ll not be cond:ac:lecllC there 
I. any hair amwth belW"n Lit. akill .ndth. 
Clcepl.u 11.11", .urf.ce. 

11. If "-ir .rowtla or ,ppallllnt,".re with 
• IItI.r.c101J nL ,h.n th., .• b.ll be .ileml III' 
_d 10 •• to .lladnat. Int.rr.rence .ad 
.Uow • lllial.clary IiL If ... tI.C.ctory ntll 
• uU not attllned, tIa. ,"t.ubject .. Ull UII • 
posIU .... prneure rIIpiracor Nch •• pow.red 
.iI'-punlrtlll ruplrelon. .uppUecI.1r 
rnpirltor. or IIU-contaiDed bre.tbIna 
.pperatua. 

te. If I tntlUb'ed .xbiblll dlmc:uJr, 111 
brealhiac durin, tha Inll. ah. or be abeU be 
reC.,.. to • phyaldaD trained In.rnplrator 
dln_ or ptabaon.ry -Sldne to delMnllD. 
whelhar lhe Iftteubject can WIll • 
rIIpirelor whil. perfor.lftl her or bA. clu,,", 
. 11. Qualltatlve fit tnll .. abaII be reputed 
• tleut n.ry u 8IOD. 

t4. In .ddltlon. beelull the ... Iina of lba 
respir.lor m.y be Iffecled. qUlIII.II".. nt 
'eslinl .hlU be repe.leelllIItIIIdI.lely wben 
the I •• t .ubjecl hll .: 

(1) Welshl chenge oC ZO pound. or 8Iore. 
(ZI Signlficanl facilllCllrinlln the .re. aC 

Ihe r.c.plece M.I. 
(ll Significanl denlll chen.-: I.e,; IIIIIltipJ. 

exlr.cliuna withullt proth ..... or ac:q.nn, 
denlure .. 

(41 ReconllnlCti". or COIIMItlC • ..,..". ,. 
(51 An'l olher condition lba' lllay inlarf .... 

wilh f.cep'ec ... llilll. 

C. Recnrdkeepi", 

A lummlry oC .lItftt rllUlta aJWI be 
IIIlinlain.d in each office Cor 3 ,..n. The 
lummary .haJllnc1ude: 

(I) N.me oC lett.ubjecL 
(ZI D.I. ar Inli"" 
(3) NI"" ollnt conductor. 
(41 Respirelon IIlecled (Indlcal' 

lII.nuClCluret. modeL liu and .pproval 
number) • 

(5) Tnlinl .pnt 

Quantitoti~ Fi' T .. , I'rrK»dUIW 
1.CenenJ. 
L Th. llletbod Ippliee to the .... dw

prll'ure aonpow.red Iil'-puriCJinI 
rnplrelon anly. 

b. 1be employwr tballUllp OM Indtvtd1lll 
who lheU .IIWDI th. fuU IWpouiblllty Cor 
ImplllDlDlina \be rIIpn_ quaaU"'ttw fit 
tettp,.,.,."" 

Z. Dtt{initiOfL 
L "Quantlt.tive Pit Tnt' ...... the 

.... lIGl'llllCllt or the .IfKti ....... 01. 
rnpiretor ... 1 .. n.dudlnl \be IIftbieDt 
.lIDOlJlh ..... Tbe Intll performed br 
d1"ldina Iha .. UIU'Id CCIIICIDlndOD 01 
cb.Uen ....... tla.. 1111 cbelllber b, lba 
"".1UNd conceatratloD 01 the cbalJenae 
IpfttlDllde \be reapiretor flQlPiecle w"
th. oonnal.lr puriCy"" ...... 1 ...... 
replaced by an _UaU, pedeca s-tIYtDI 
eJ_L 

b. "CIaUenae AleDt- .... the air 
coatamJnaat iDtroductd lato ..... chaaab.r 
10 thel ill CODCIIItratlolllneide and OIltaIda 
the rnplralor lllay be com ....... 

Co -Yilt Subject" IftIIAII \be ............ 
the re.plrelor for quntl"'d.,. fit lila ... 

cL "Normal Slandin, Pal(Uon- IIIHIII 
,landl",1ftCt and .traltbt with ....... 
elOCllI'" IlcIet aad loaIUna .tralPt lbeed. 

•• -Fit Factor" cpe ... th. redo 01 dIaIJenee 
..... t concentration outIlda with rnpect to 
lb. IMide oC • retpirllor Inlet co"",,
(C.c:epleca or eoc1oaure). 

3. Appo"'111& 
L wl.ttllMnto,"OII. Com ad. eodi .... 

chlorid. or other 'ppraprilt. IlI'0I01 .._lion. dilution. .ad......,....t 
.ptallla.U be lINd lor quaad"'dft 8t ..... 

b. Tal t:ItaJnJ.r. 11M WIt cheaber .haU be 
I.,.. eaouatt to peratll III tntlUbfecll to 
fnely perfora III requincl uardMe widlout 

REFERENCE FILE 

d1llnbutinllhe ch~llen,e Ipnt c:oncenlnatlon 
or Ih. mr •• urem.:nl 'pp.Ullul. The lilt 
ch~mber Ihall be equipped end conalnlctecl 
"' Ihltlh. ch.Uen .. 'senll. efCectively 
iloilled Cru .. Ih •• mbienl .it '1.t uniConn in 
concenlretion Ihroqhoullh. dllmber. 

c. When 1"lilllllr·purifyinl re.plrelon. 
th. DOI1IIllmlfr or urtrtda. el.menlah.U be 
repl.ced with • bIclHflldellC)' putJcuIar 
flIllf' tuppUed by the .... DIIDIIl.cturer. 

d. 11M IIIIIPliaa InalNmlllt tbaU be 
IIIICI.Id 10 thai •• trip chart NCIIII'CI IMY be 
.Ide oC the Intlbowina Ih. rill and r.u 01 
chelllllll Ipnl coac:entrelioD with eedt 
InIplraliollud expirldoa .t Rt CICtorI alit 
leut z.ooo. 

L 11M combinatlan 01 nbalitvlllil'
JlUlifJinl .... eoll (Illfty). c:ballanp ..... t. 
and cUlllnp ..... t conceotretlon Ia the .... 
c:baat.r .baU be IUda lhatthe lilt tubjlct II 
DOt .. pond iD .JU:eII 01 PELto the cba1Ienee 
..... t .1 an, tlJDe dunna the IftliDl..-... 

C. Tbe MIIIPII"I port OG the WIt .peeI ... 
..,u.lor Mall be placed lad coaalnlClld .. 
\bat theN 11110 cletlCtlbl.lI.k U'OIIDCI the 
port. • he eJr low. la allowed lato the 
IIIIIP1iDa line .t .U u... and 10 tbara II DO 
iD..n ..... with .... ftt or perfonMDGl ol .... 
rnpIratar • 

.. ".. tall cbe.ber aad latllll.., ahaIl 
penait the perIOD ... · inb....u. the teat to 
oberN ODe lilt -tea laUde the dauIber 
dartnt the 1IIe. 

1L 11Ie ..... I ............... " ... 
............. Iball .. lalliD the CODCIIltrallaa 
01 cbel.., ..... l cautlllt wttbla .1. 
per&lIIIt nrtatioD for \be cI.-lIIa 01 \be ..... 

L Tbe .... Jaa (Ia,-"al bet-... a .... 
_III beiDa I'ICIIIded aD the Ila1p Out, 01 
tbe laI ...... tioD .. , ........ , ...... 

J. Tbe tubIai for aM ........... 
• .... p .... aaclllII' the ..,n-........ 
port abeD be ....................... &ad 
.. tarW.lt .... U be ....... Mort ....... w.. 
Tbe ...u.a ella ...... tubiq II ~a _=drf 

br \br.....r ............ U be ...... 
L Tbe abauet flow rro. the .... chaIaber 

Iball pua ....... ~ na_ 
belore NIeue to tIaa .... 

L WbeD ..... chIodda aeramllI ..... 
die .... ".,.IaumidJr, .... \be .... c:buIbar 
.... ........ 50 ..... e. . 

.. Prot:tMuvJ /kqui,....",., 
L Tbe flniDI oIUU .... ..,.,. ... 

IIIouW be I&Irt.Id with It.- bawlal ..all,.. 
..... aad. vllillJ oIlD ......... W. 
~ and c:ulatare 1IIdI .. the NSA 
Comlo u-w. Nortan N. SumftJr M. A.Q M. 
III'SaIn-N. U .. etther ol the laItI ......... 
bekM to ....... t .... , ....... I1......., 
edfueted. 

(l)IW,.UWI",.... '-' Willa .... ahnet 
pcm( •• bIocUcI. tile ..... " .. ..-.. ol 
alIPtlabaladoa.....w.-.. ....... far ........... . 

(%) NetotiWl"..",."'" Willa ......... 
pon(l' bIocUcI. the .... ll.,. ...-...... 

[ .... 1111.1001. Apr ..... CJ 
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IM.alilioD .hould reDlIIli col\lunl lor Mnral 
1CCOn4a. 

b. Anlr I licapaeclt i. Idj ... ted. th. le.1 
.ubjecl .hllU weir Ihe rice piece ror It 1 ... 1 5 
lIIinulli berore conductin, • qu.lillve 1 •• 1 by 
U'UI, .Ither or Ih. method. dlacnbed below 
lind U.III, Ihe lurelIC tqame ducnbed iD 
5.& •• b.. c:.. d. ~nd .. 

(II /lOIJmyl aceillte IftL When ... in, 
Ol'8~ae vlpor canridau. Ih. 1111 lIabjecl who 
rod lIIIeli Ih. odor Mould be unablor 10 d,decl 
Ibe odor or llOIDlyl '~II11a aqulrt.cl Inlo the 
lit nl.., Ihe lIIeNl vulnerlble poniooa 01 the 
rlClipiace ... 1. In a lou lion whic.b I. 
MpatlLld froillth. I"' ,ar ... the 1"lliabjecl 
IhtIU be j"'inlel .... to cloN h.r/hll eyet 
dUlVlf Ibe ... 1 period. A coaahlDaUoa 
CIlUUIie or caaiI&er With OrpAlc: v.par ucI 
bIP.mc:ieac:y flilen ab&U be IIIId wbaa 
avwble 101 dI.t petQcuiar IUIok beiDa 
... Ied. The llelaublect ab&U be IINII Ul 
opportllDity 10 amaUlbe odor 01 iIouIIrl 
ec:elala before 1M tulia moctu"ed. 

(211m·lllltt /IuM u., Whea II&LDa hip. 
alJldenq DIlen, Ibe llel MIb;.ca abouId be 
IIAIble 1.0 dNct 1M odor ollntlanl fWIII 
(llaaIUc dt.Ioride or Uwaiua letnc:llJoride v_""doD .... llIbeel aqllined 1.010 1M air 
...., u.. _I w.I.Derab'- parUoaa oldie 
IKllpt.a MAl. The .. I MIb;.ca .a..u be 
1Aa&ru.cC8d to c:Iaee _/1Ue .,.. dunac 1M 
tell period. 
~ The lIIC .!abJect IDa, lAter tb 

quaadlaUw lletiq c:.Iaambu oal, II .. or boa 
bu ob&aiDacl a .. UaIadoIJ ftl U _&ad .. 
U. 01 d&ie Appeacb. 

cL Belore die MIb;.ca IAlII'I 1M I_ 
dIaIaIw. e .......uJ, ..... dYl' ....... 
CllllClGUaaw.1baI1 be ....-.dla _ lIIC 
.. t.. 

.. '-adIaIel, att.r die IIIbjact .... _ 
llel daaaaber.dIe dY II • ., ... 
DIIIIII*lInIiaa IaIWa 1M r.pirator aIWl be 
.... 1Ind to ...... tlaal 1M peak peDltradaD 
.. DOl ac.d I p.nlIIII' lor a MU .... 
ucll pII'CIIIl lor a full I ........ 

t A _bAa eben.,. .... CIIIIIGIIlInU. 
abaII be .... prior 1.0 _ ac:IIIAl ..... 01 ....... 

(I) Ruplralor .............. lnpe", nol be 
ClWltiPIaMd lor __ The "pe aMU be 
adjYlCad b, 1M w .... I00 ... a ...... bI' 
c:o.Iortabie III typical 01 DOnMl ..... 

L IlHn:iN "u... PrIor to -loIIta8 tIaa 
... , c:Iwaber. die .... eubjacl Uall be .. .. 
_pIN 1ulnIc:d .... to .... fIU pert .. .... 
IMl procedurn. The teal aubjacl abaJI 
perIona 1M loUowtaa ......... 1M .... 
.... lorMCla~' .... 

.. NonttoJ BlwGIhinI INB). In die aanuI 
.taadIIIi poeiUoa. wilbout aawa.. 1M IUbjlc:l 
IbaU ........ aanull, far al .... 1 OM 
aiDuta. 

b. 0." BlWllliq IDB/." the ..... 
ataAdiAI poaitioA 1M Mlbjacllball do deep 
bnauw., lor II \aul ODe aWIIat.e ,...... .. 
U DOl to IlJPUVIllIilaIa. 

~ TUI'nin, hllOd Ildi1lD .id. (SS). SIandJ", 
in pliAca the eubject ahaU alowly hInI bia/lYr 
bead frOID .Ida between th. IXW.I 
PUIlt:OI\I 10 .Ich aide. 1'btI head IhaU be bald 
II .lIch IXII8IU poailioo for II .... 1 , 
aeconda. Perform ror llleut three COIIIpltl. 
cycle .. 

d. Mallilll h«KIlI/I Qltd do"", IUD). 
Standin, In plica. the IIlbject aIaall alowl, 
IDO'" hI./her bead up IDd doWil belw .. a lhe 
.xtreml pGelliCID aw.plllp and dI.t extraae 
po.itioD a""lChl doWDo Tba bud abeU be 
held II elell Ixll8 .. poaitiGD lor II Itut I 
NCOnda. Perfura ror lilaul dine cocnplar. 
cycll .. 

I. R.tocJjIll (RI. n. Mlbject ahaU ,..d OUI 
alowly lWlloud 10 II 10 be bMtd c:IarIy b, 
the 1111 cooductar or aoN.lGr. The tal 
aubjici aha1I read Ibe "raillbaw puwae" II 
th. end ollhia HCtiOQ, 

r. Cri~ (C). The ... , IUbject Mall 
.rlllllca.1IIIoiIe. frown. lAd ...,ally COIUDrt 
lhe lIIca ... ina Ibe rlc.i.a.l aauac:J-. ConUDue 
IIJI II I0Il.1 15 NCODda. 

.. Iknd om and 1DUdt,.. IBJ. The "'1 
.ullicct .hell bend al Ibe waill ucI toudI ton 
.nd rel\lm 10 IIpriahl poeIUoa. Repe.1 lor It 
le •• 1 31 HCGAda. 

h.IDfllilll in plQalI/J. The tnt MlbjlCllhaU 
perform ioa ia pllce rOl.lle •• 1 30 IICIIIIda. 

i. NutmG/ BrwallliDtllNIIL s... U eUlClae 
a. 

Rninbu""~ 
When th. awlll"'l .trika raiadl'Dpeia 1M 

Ilr. Ihey act Iika ..... ucI lona a raiIIbaw. 
Thl rainbow it • dlvlaiOn 01 whir. llabt lata 
III.I:Y be.utirul calor. n.. laU 1M .pe 
ul .1ona round an:b. willa Ita palla ...... 
llbov .. and il, two IDda .pparenlly bar
Ih. hocUon. ".. ta. aa:ordinc ta Iepad. a 
bailin, POI 01 tolet., OM ~,...Ioak. 
bUI 00 oaa .... fiAda iL Wballa ... Ioab 
lut IOlllelhin, beyond ruc:b. hie frieDda .. , 
he i. lookin, 101 .... pol 0I101et a' .... II1II 01 
the reinbow. 

&. Th .... 1 abaIl be ..... Ied wbeMwr 
1liiY 110,1. peek paDllnlioD IlICMdII 
parc:lDl 101 haV-=alh ucll ....-a lor full 
llocapiaceL The I ... Mlbiect .. , be ,.&dad 
Ind ret.aLld. U two '" .... dine Nquind leI&I 
Ire lInDioetad, Ihe al .U be ..... 
iAlldeqlllta.lS. ,.,..... ..... ) 

7. Cu/clI/auoo 0/ Fit Focuw. 
.. The fillac:tor defe!winad br .... 

q ... ntilative 81 ... equal.a the ..... 
c:oncentnalioa inalCle die rnpinllor. 

b. 1ba ........ lIIt cMaber_ln'''' 
i. the eridaaatic: .".... oldie .... .... 
conc:antnlioG II 1M beaiMi"l .... 01 .... _ 
olthelliL 
~ Th •• .,.,... peak _tradaa 01 .... 

chelleaat III1AI iDlide die reapin'or aball be 
the arilhaelic: .".... paU. caaaaGlrat6aaa 
10111,11 oldie AiDe ~ oI .... leI& 
whicla IN c.amputacl ...... ariu.-tk 
averell' of the peak OIIIICIIIItntMlaa lGUIId lor 
elodt .Iolla durillldle aun:iM. 

e ... " ... -.. .. 
31:8304.15 

d. n. avar ... palik COAc:eIIlnItioII 101 an 
llo.l:rca .. l1li1/ be datemua • .s ,npbiCIIUy it 
Ihere ia Dot I lrell vanllioD ill the peak 
cunr.cnlnltiCInA dllt1R1 I .iacI •• .urciae. 

II. /nl'rpreltJlian of Tesl llMultL The iii 
riAelOr Dlea.ured b, Ih. qu.nlilitivi filllll"" 
.h .. U be Ih. lownl 01 the Ihree prolection 
(/lelon re ... llin, rrum Ihree iRd.ptndanl 
lilt .. 

8. Other R.qui,.",.nu. 
•. The IllleubjlCl ah .. 1l1IOl be Pimlillid 10 

W.I' I blill-melk or rull r.ClIpilCe IIIIM II th. 
minilllWD fil rlC:tor or 1011 or I.OIIQ, 
re.peclivaly. CIAIIOI be ohWntd. U hair 
poW11a or apparel ialerfare with a 
aatillac:tory lit. Ihln th.y ahII1J be allered or 
removad 10 II 1.0 elillwtala iollllannc:e ud 
IIlIow I aatiuac:sory fiL U I aauarlClOrY 61 it 
.taU nOI Itl&lAld. 1M ... leubtICl .... 1 .... a 
paaillV .. ptaIIItI re'pU'.lor .ucIa U puwerect 
.ar-puril1&lll rnpirllOl'l, .Ilpplaacllir 
re.plr.taor. OIIClf-c:oatliolcl bnallaiq 
IPINII'1IIa& 

b. The I" abeU DOl be conducl'" if abe,. 
ia Iny hair powtb betWIlft Ihe aIWt and .... 
llicapieca MIlinc I&IIfMc:a. 
~ U a Inl Mlbjlct ulUbita diIDcallJ in 

brulhiDa dunIIa the "'&1. .. or be abeU be 
rel.ned lU • pbyliciu trained ill reapirator 
cIiIaIIaeI or pubDGoerJ aadioc:iDe to dellnDille 
wbedaar Ihe leI& MlbjlCl c:u Will a 
rnpiretor wlaiJe patforminl ..... or hie duti ... 

cL ".. &all Mlbjec:l aU!I be ai.1tA the 
oppartullity 1.0 w .... dIe llIIpad rupirlltor 
ror ...... U .... IUpinlor doae IIOl 
provide a aalWactory iii duri.q IClUIIl UN. 
lhe ... Iaull;.ca lllay rtqll8ll aoolher ONFl' 
wbida abalI be pedonud iIDIoediatdy. 

.. A ... pintar ra, lactor canI "U be 
Laau.a to 1M lilt IUbjact willa die loIIowiq 
iafonutiaa: 

(I)N .... 
(2) Dal. 01 lit ..... 
(3) ProIIctiaD fac:Iora oblaioeIllhrouP 

aac:h IIIIIUracturw. tDOdal ucI.pproval 
DUmber oI ....... lor lnIacL 

(4) Name ucI.ipahirl 01 til. panoa tlaat 
oencfuc:ted ......... 

r. Pi1ter1l111d farllulilallWi _llllllllltallWi 
fil ... tiaa .... be r.pIacecl...alr. wbenn. 
IDc:naaad ............ i.I • ..,. II 
.lICOWIlend, or wballthe t ......... bu 
alllnllldle latepity 01 lila lila. .... 
0rpaIc wapor cutrideaa/cuialan ...... be 
repa...d cIaiI, car ....... U daare II .. , 
iNIIcalioD 01 breaklhnluP br 1M "'1 ....... 

10. In acldiliOA. becaue 1M eaaIiIIa 0I1ba • ......101 .. ' be aIIec:&tcL q .... titeUW.1I1 
...lint aball be ..,..a.d '-adia&aly whe. 
....lIIC eubj.ct .... a: 

(I' W.ftIIaI .... 01. pounda or ..... 
(21 SltltiftcaalIacialICAlriae ia 1M ... al 

!be Iacr,lieQ ... L 
(3, _i"caal_tal ..... ~ IIIIIIUp&. 

utracliou wiabold .......... or ac:.qllirillt 
dealu.-. 

(., ...... lNc:tIv. or CINIMUc.......,._ 
(5' Any 0lW condilioG lIIal .. , iol""" 

willa r.c:e,IIca ... Jina. 

[lee. "'0.1001. Ap, II II. CJ 
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31 :8304.16 REFERENCE FILE 

11 . Rr!cordk~pin6. 
r\ lumInary uf alllni resull~ ,hilU b. 

malOl"Uled in for J yelln. The lummary IhIIl! 
Include: 

Appeod1x D la 1111D.1D01-MedIcaJ 
QuealiDDA&lrn; MandalorY 

Thie mandalory Ippendlx con .. ina the 
mediul quelliollAllI'H tbal DlUlI be 
adminillanad 10 IU employ", who are 
e&poaed 10 l.be.IO" lremolia.. anthophylUl" 
IIclinolill. or I combinllion of th ... ~r'lia 
above Ih. Iclion l.veL and who will 
therefona be included in tbeir emploY"'1 

medical tuneillanee prosram. Part 1 of the 
appendill conllim Ihl" Initial Medical 
QuealloMaina. which mUll be oblained for all 
new him who wiu be covered by Iha 
mlKiical tuneillance requiremenl .. Pan % 
includee the Ibbnavialed Pmodlca! Medica! 
Quealionnaina, whicb DlUlI be Idmini.lered 

III Nalna of 1111 lubjecL 
(21 Olle of Iflling. 
p) Nlme of the lell conduclor. 
(4) Fil faclon oblained from avery 

re'p iralor Iflled (indicale manufaclurer, 
mOOel. lin Ind appronl number). 

10 In empley .... wbo Ina provided periodic 
medicalegminlUona und.r the medical 
turY.mance proviJion. of Iha lI.ndard. 

.~ 

r4JC , 
INITIAL W'J)I.:.AI. 1)UY.:iTIOHNAIIE 

1. ~ ___________________________________________ ___ 

z. SOCIAL UCU.ITT a -,- "1"- -,- -.- .~- • -,- • " 

I. CLOCI JUGU:. 
iii'"" IT' iT iT· iT i\ 

t. PtESCWT OCCUPAT.ON 

,. p,-,," .. .WOIlESS 

.,. 
IUP CO<I., 

I. TeUPItCIII .... u 

t. IItTUVIDIU 

.a. DATe 

" il iT It ro- zr-
u. Dolt. ot .leu n j"T i. » T6"" ~, MoAUa Doa, , .. , 
U. 'he. ot lleUI 

11. S •• I • ..... 
2. , ... la 

It . .. , la Toyr "'1'.1 I'.'M.' 1. SI .... t • se,.ru., 
;I. ...Ul.= ohore. _ 
1. "1"~ 

n. tae. 1. 
_ U,_ •• "It,..le _ 

1. tlae' _ ,. 1.1 •• 
I. A .... _ •• ~"ee 

OCCV'UIQIW, !lIImX 

"A. Hlft , ..... r ",rl. t.U ,1 .. no ... ,. 
,.r "' •• or lOra) lor .... 1. ... or .. ra' 

1. , •• _ J ... _ 

I' X .. 1'0 1,.: 

•• HI". )'I' tyee wU. til a Y"~ .~ _. I. 1. Y •• _ 3 .... _ 
a.y ."'F 10.' J. DIe .... , Aptly _ 

IIp.eUy , •• ,lniI ... u, T ...... Yin ... e ...... . 

C. H.". , .......... '.POy" t ••••• r a. Y •• _ 3 .... _ 

ek .. ,e.a I ....... ,.lIr vor.' 
lI .. ellY lo., ...... lry TOl.a ' ... u ....... 

......... r.: 
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TOXIC SUBSTANCES 

AppeNb I ... § m&.lOIn-Lawp .... 
....... n.,,;&eti_ 01 c...e ---..-...-w .... ....., 

(al Chnt roenlBc:nognrma .hAll be 
Inlerprcl~ .nd d&Nlfilld In a,,"~rdance _lIh 
• ;m.I,. .. ioneUy .ccepled c!;lblficalion 
.yell:lII .ad record.d on I RlWlnljlf'nOjlnphic 
Inlerprel.llon F'0I'm. 'Fona CSDiNIOSII (M) 
U 

110) Rocnlljp.aogr.1N ,h.1I be inlerprell'd 
I";U datalfied only by • Sorei'd", •• board 
.liKiule/certified r:uiloiogilOL ur an 
e~perianc:ed phyaician wilh known oJl.peniN 
In pnlWDOCQniOMa. 

(L:) AU inlCrptllen. wbenn .. Inlr.rp/'llt1na 
chnl roonl~nognma lIIade llllciu Ibi. 
Mcllon. .hell hava illunedilllc:ly u.i1.ble for 
",I_c. a colI\pl.le .. I ollba lLO-U/C 
InIWfNluoa.1 a ... ific.llon of RadiulI'l;aha 
lur J'DeumocaOI-' 11111Q. 

Appaadix F to • l11LlOOl-W!IdL Pn&.dcB 
ead £DP-iaI CllaIiW f. ~\ .. 
IraW a.p.ir ~r.&aada&ary 

Thia appeDdix II inlended u.1Iidanca fu.r 
employ.,. ill !he .ulOmOliYI brab .ad clu&da 
repMil iDdllllly wbo wiab to Mw:a Ihc:ir 
IIIIplo,_' ubalo. Ilq)OIlIl'H cIurin¥ teplllI' 
openliGna \0 laVI" below !he MW 
.1.ndatd·1 actiuD lavel (eU f/cc)' OSIIA 
believ_ that IlIIp&o,.,. III lhia induatry 
MCUIr an liUly to be Ible to redUCII lhaiI' 
la,ploy_' UpoIlIl'H 10 ..tina. by 
IIIIploYiaa tiM .~ &ad wura PlACIic. 
c:ontrola dacrib.d ID Socliona A lind B of tIU. 
Ippco.wJi ... Tbo.a llIlploy.,. wbo dt_ 10 
I&M Ihua c:nnttola and "ho achJ.". 
IlI.pOI"," 1»Iow the IClioa !.vel wiu thua be 
II". 10 IVai" an, ~ that lIIiMbt be 
IInpDMd by complyiaa wllb audI 
raqllll'elaeni. u medk:allUlVeil\aaca, 
nx;onlIr..eapina. llaillil\a. reapiratory 
P"'t..cUola. ILDIi felWAted arM .. wbleb are 
tnaend whaa IDIPI~ I.JIC*II'IS ,lUlMd 
tiM KtioG \a".1 • PEL 

Aabn&oe .JLpoeurI ID Ihc aulnlDOliva bnaka 
aad d,lIda repair IadUlllf QQ;I&tI primarily 
dlAl'inl the replaamenl Dl clulc:Ii plain and 
brIoke ped-. abon, aad 1iniAp. Albnto. 
nboara .. y become .irbomc wlMD an 
.uIOGlO"YI IDKbaAic 1'1Il10''' the a.ba,toe
con&ainlalreaidul thai baa been depoeil_ II 
bnlbe and clulcba, wear. ElDployn 
IJLpc»&II'IS 10 .aIM,toe occur durin. tha 
deaNna 01 the bnU dnua or clutch ~ 

Baaed 011 evidenc. In tiM rWecaalrJna 
record (Bxa. .... 7 .. M-ZII:I. ., ... ,. 0Sl1A 
belie".. that _ploy .... '''PaH 1a btaka 
repair operaliou who illlpl_DI any of tba 
wurIt pn.ctic:a &ad qiAeerinl COGlrola 
ciJ-.c:nbed 1a Sec:UODl A &ad B 01 thi. 
1ppend1_ .. y be .bl. to redaaca th.ir 
llcaptoy ... • IJLpoawH 10 Iev.le baklw lbe 
a&:lioD I."a (0.1 aber/eel- Tbna contrW 
n .. tboda and the ... lev.Dt'record nl"-nc. CIII 
th ... and olhar _tbodIan dac&i:.d ia the 
followintl aac:Uona. 

It. I::Jlclo.~r:d CyJindrrlHEPA Vacuum S)'UtlPf 
M~lIIod 

The oncloaed cyliDd8r-,'ICUUIR Iritis UI4Kl 
in ono 01 lb. raciliti .. vl&i1lMi b, 
""\lrc.~nlilive. 01 the NIIIOMi lnalillal, lor 
Oct"llpalional s.rlty and Ha.Jtb (1I:105H) 
dutUlli. hellth hazard .".IIL1I1C111 01 bnak.o 
lepIII r .. chlles (EA. ~I collli,lI oIll.re. 
cumponl!nlS: 

11) A whHI-.haped cyUncWdnipad to 
cuver and ladoM the wJte-l &MaDb1y. 

IZ) A COIIIpteaaeckir 110M del DOUIa that 
fill iDlo I port ID the q-llAdar, &ad 

(31 A HEPA·rll...o YKUWllIIMCI \0 
IYlCIlIle.1Iboma dual .. ner"ted wilhia &be 
C)'l:ndM by the COIDpreaaed lir. 

To uperal. tbe .p ...... lb. brab UIOtIIbl, 
it ancloaed iD a cyUndar thai baa ¥wlna 
porta 10 prov~ viaIb&1;ly and C:OUOD alaav. 
UIIV"Ih wb!cb tba ..alDie CAlI IwwiIa d .. 
bnu .... mbly part&. Tba c:yl1acier 
.rrec:t!vlly ilOlaat. ubato. duat ID the dnua 
fNna the 1DCCh.auUc·1 bn.tb1Da J.aD&. Tba 
bfilk. aaaambl, 1aoIatloa c:yIiAda' .. 
avlilable from &be NWiak Coaapuy' and 
cumeelD two ... 10 (it bnab clruma ... the 7-
t~lZ·iDdl aJa r ..... CllalDClllIo .u~ 
IlIId lisht cnd.I &ad &be u. .. ~ me 
""'81 COIIUDUA to !up COIDIUrCiMl ".bic:& 
nl C).JiDdar IIl'qWppeci willa built .. 
~.air IUDI and • cauectluA lor. 
YdCUWD c:1eanar aql&1pped with • llleda 
Efficieacy Panic:Wa1e N.r (liEPA) m ...... ". 
Iyp. 01 rlller it capable olfllUYiDa all 
JIIIIliclas JZ1Ul" LIwa IU IIIic:roaa Iroaa &be 
air. Wbea tba Y&QlWD c:IaaIter •• IUler .. NI1,lt 
1111111 be ~ acc:ard1Da to.tba 
lDMIIul.c:turv·, Iu&nICUoa. &ad _pproprta .. 
Il£PA·rdtarad dl6&l c:utridIa retplnatoa 
ahould be WOI'Il dwina !he pr--. The m ... 
uI thl VIQlUlll c:IaaIW II IIIWD8Ci to be 
coalllmiAated with ubaIt.c» m-. and 
aboWG be buclLacl cardully ... ttecl willt • 
fin. miat of w .... placecl iIIIm.tclI.taI, ID • 
I.waUed plailic baa. aDd ciIapoMd of 
ptOpariy. Whn the crl1Ddar 11 In p1MCI 
arouad the tnka UNIDbly and the HEPA 
VlCUWD Ia COGDeCtad. comprauad air ia 
~OWD IDto the c:yliDdar to lo&.eo the I'IIid&w 
from tba brake ..-blJ parla. The V!lCUU!a 
theta ."ICIAIlIU the IoGaeGad .. 1aria1 r
wilblD the C)·UAdar. caphIriAI the a.irbGma 
1Il.I.rial OA !he .tEPA Illtlll. 

Tba HEPA VIQlWD Iplea CAlI be 
diKoADected from tha bnU UNlDbI, 
iaol .. 1ioft cyUndat wlllD &be C)' liDdar Ia DOt 
be"" UMd. Tba I!EPA YICWUD CID tba be 
u6Cd fat du&da faciDt work. JrindlDI. • o&ber 
roulu.. duniq. 

B. CotnptwuMI AJrISolNIII S".,.. N.u.i 
A c:ocn~ baM nltad .1 &be aad 

with. hotlll 01 aoIv.t CIA be lINd to Iuoaa 

• IwIanIkNl oIlr1lnMld __ 
..... _~I ........... _Sl 
fcw_ 

~ •• & 
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Ih. aabaloe-eaAt.o&inina ~111 and to 
a.plwe lb. rHullina llilborM partlclc:t ira tba 
"," .. al mitL TIle 1I\ICA'l/tic: .bould ~Q 
.pra)·iullu.. 1.u.'lo.~nlallliftioLad panl 
wilb the IOlnnl II •• ullicaenl dlilianc.e to 
tnallnl lhal L'I .... bc.IO. ~de. a,. nul 
Uisloclled by Iba velocily of the IOI\'Inl 
.pnay. Alter IhI .. be.IO. partidn a,. 
lboroll8h1, wIII!Kl. the Ipt1Iy lNIy be 1I",~1 
c1U11er 10 Ih. partl Ind Ih. pan. !WI)' be· 
IprMyeli ... lIeU .... " 10 RII\OVllI"llI4IlIId 
"Iher material. Tb&l IlltolllOtiu paru 'pnlyed 
WIIb the 10'" ara IbeD wiPl!'! with • r410 
"hieb muat thllD be dilpo .. d 01 
approprillidy. R. •• abould be pWc.d iD. 
lao.U~ pJ;.ItlC hiS or ,,1I .. r conhaiAMr wbill 
It .. yan 'Iill _L T1UIluaurel thai the 
Il.bu&oa IibG ... IlriU nol bec.oaa. ~ 
Iltar tba bnU and clulda parta baVI bMD 
cleaAed. 111 da&Dup np .,. lallAdwwd ra&bar 
d:aa dlapoeed ot tbay !IUIIt be wuMd ualDc 
IHtbocia .ppropria1a for tba .. ~ 01 
ubeatOHODtaaiutad .. tari&IL) 

OSHA beUnet that a variaDI olthla 
COIIIpraueckl.r/aoIYIDI .... pnICMI olI' ... 
advlDlapa overlba CO!DpI'MIICkir/aoinet 
IIDIat lacbIUq ... dlIC'l=aci abov .. botb ID 
lInDa 01 CDeIa lAd .-pia,.. prcMac:IIca n. 
variuliDyol".. the .... 01 apn, CIlIa IWad 
willa Ill, 01 aavanl aoIYIDI c:IaaDera 
COIIUDICda1ly available Ina auto IUfIPIy 
ItoI'M. Spray caaa 01 aoIVIDI are .... lIpeDal ... 
reacWy ... u..,., and .... , to II-. Tbna 
CIlIa will alto .. VI u.... baca .... DO aoIVIDt 
daJjYIIJ .,.._ baa to be ..... Wad.. La.. 110 
colllpl'llllCi .. lI' hoee/1DiIIar __ bAa OSHA 
bclieva that I .pray CIA will daIlv .. aoIvlAl 
10 IlM parta 10 be cIaanecl willa CODIidarably 
leu fon:a tbaa Iha a1tensatiw. ~ 
deUVIIJ Ifltam daacribed .bov .. IDCl will 
th"' ........ f ...... airborDa ubntoa Obert 
LIwa the c:ucaprnaecI-ai lIIIdIocL Tba A,.nt:'I 
tbarafoa believe. thai the upoIUI'I laVI" 01 
lu1oIDOdv. repeir ...... 'Dlca ..... &be .. , 
can/lOlnat .... JII'OOIU _W be .... ~ .. 
tbaD alae axpoaurn reponad by NJOSH (Ea. 
"'213) for the =-preued.air/aoI"ulllDiII 
Iyat .. (G.OI l/ee), 

C. In/DIIfIlIIN>> _1M E/lKti.,.,.. of 
VCII'iow CDtUroI ~ 

Tba alllOWlt 01 alrbonae .... toa...,.tad 
duriq bnU aDd clalda rapalI' 0f*II1iana 
dcpaada aa tba wurk practicn IDd 
....,..riIII COGIrola UIICI duriDt &be rapalI' or 
removal acLIwily. 0. .. iD tha ru&a.akJna 
~~t &be Mourt'-w.tad .Y .... rrwAe) ubatoa apoaun levlla 
.aaoc::iated with variou _tbpda 01 bnU 
ud cI .. tda rapalI' &ad ...-val. 

N10SH auhmilted a report to tha raconI 
IDllllad .,a..hb Hazard £"aI",lioa r. 
AulOlDOtlve 8n&IIe Raptair'" 1Ell. M-21al-1D 
addiUo&.lahlbita~. &ad ~u. ~ 
eJLIIC*IN dale far CIIMDpaftna the aitbomI 
CODCIDllatiou 01 aabeaaoe ...... ted br the 
1&11 ul \'anoua woril practiCAl da&riDa brakl 
~., opcntiou. n- raporta ...... 

(lee. 1t1Q.1D01 Af'III .... P] 
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"PU""" dal .. I\lr braJ.e repu ir operaUona 
IOvolvlOl a vllnely of control' and won; 
rr;,tlltn. including: 

• UH of compre.ud air 10 blow oul Iha 
llIi. Ii a dnlma: 

• U .. 01 a b",sh. withoul a welllnall/enl. 
10 remon Ihl .. bHlo~nllininl re,idua:; 

• U~ of a bruah dipJlfld in waler or a 
IOlnnl 10 remon Ihe a,bealot-cOnlllni"l 
n:lidur. 

• UN o( In aneloNd \'Ic:vum elaonlnl 
,y,tem 10 CoIplWW Iha .. be'lo~nlainilll 
rc"dua:; and 

• U .. "I • IOhlll1\l mill lure applied with 
comptelNd all' 10 relllCN. the mldua. 

Prohibi/~ Mrlthcxh 
TIM I&M 01 compreaaed air 10 blow the 

.. be'lo~nh.inilll reSIdue ofT Iba ",rfaCl 01 
lb. braa. drum removn Iba mldYe 
efTactiwaly tNt lillll&Jlaneou.ly producee an 
lirlMxne eloud o( a.bealoa fibers. Accord1na 
10 NIOSH (Ell. ~283). the peak AlIpOIIIIH 01 
machaDic:a ulillllbia lechniqlM ..... hip 
II t$fiben/c:c. and l-hourTWA upoaurea 
ranpd from o..o:s 100.18 f/or.. 

Dr. WIU1am J. N~ 01 the loC_t SIDU 
SdIooI 01 MedIcIne (Ex. ~74' dted data 
from Ie.t aDd Hlddah (11F1O' tlMt JDdk:atecl 
thet the CIDQCeIIlnttM.I 01 ubaloa NJIIId 
fro .. 0.14 10 ~ (Ioc 0 .... a 1IOoaUD1I18 
limp&! .. pciod wheD COIDprueed a.lr w .. 
beiDa ueclio blowout &be aabetlol
CGDl81nina reucIue froIa the brake .u-. fa 
lbe au. Ihldy. a peak CIIGOIIIwdoa 01 " fI 
CD ........... Ior a .. MCIIDda ciurin, 
bru. deaI.nt perfOl'lllecl with -prnaed 
Ilr. R.ob1. al. (1171' lEx. .t ... ,..........t 

~) .,... CIODC8IItntklDa (01 uupecified durali08, 
J wilhla W I ... 01 opentiaaa Imoivina the 

• cI .... iDa 01 bnka Willa CDaI ....... air Md 
obtaiDecl r.dlnp ,.,.". fnIa U Ia ZU fI 
c:.c. a.c. .... 01 the bisb apoalll'll lewIa lUt 
..-..It rro. dNllinl brake aDd clutLJa p8ItI 
uUIt CDaI~ air. QSHA baa pniAlbiteci 
Ibla pnctiGe Ia the rnlaecl.&andard. 

bwlfw;U"'~ 
W1Ma drJ bn&aIa1nt w .. uaecllo NIM¥e the 

aabeeaa.-ta1D1na...,w .. &oa tIM bnb 
dnuM aDd wbnl.aeembUe .. peak ftII'C*INI 
meaMnd by NlOSH ,..,...ct rro. U1 to o.n 
flee. wbiJe I-IMNt TWA.ineb .... at abe 
.. 1C&DdanI'. penniNitlle Upoa&an u.ut 
I~ 010.2 rice lEa.~). Robland hi. 
c:oUee.a-lEx. .141' collecsN aIM 
Mmp&.l-a I .. from • brab deU\ina 
openUDa beUta perfOl'lllecl willa a dr7 bnaah. 
aacI ........ concantnUona renaiDl frDIII 
1.2 1016 f/or:: bownwr. aampUaa "-ud 
TWA. caac:wntnlkliM .... DOt ~&eci 111 
the RohI" al. .Iud,.. 

WbeD a br\I8b _It" with watlll'. IUOUoe. 
OI'StocIdan aalYal ••• Ned to.dua the 
labaIoHvntainina ..aid. Irant abe aJrec:tecl 
pam. ....,..leYlla (~TWAI, 
___ '" NIOSIi .lao ncaeded abe .... 
0.% I/a: PEL. and peak.xpoalllH renead.1 
hiP aa UZ floc (Ex. ~2SI). 

/"m{erred .,"!"tlJod. 
UN 01 In enllineocnna conlrol 1)lle,. 

Involvina a cylinder Ih •• complelllly .nclow. 
lb. br.ke .hoe IINmbly and • HJgh 
FJlIciency P.rtic:1&l1ll. Air lHEPA) fill.,. 
tijuipp.<i YlCUIlJ'll produced &-bour nVA 
employee elIpoIIW'Cl ur o.at 11a: Ind poIllk 

IltpolUl'll ranlPna rfOOl nondllec:labla \a4G1 
f/a: IEll. .... 283'.(8ecau .. lbiJ lyal.,.. 
.cI\i.nd tJlpoaww I.".,. heIG.!be 
l'lndlld', Iction lival. it I. dHCrlbad 111 
delaiJ below,' 0.11 c:olleclad by thor Mount 
Sin.1 MNical CaIIllr lEx.. 110-141' for Nilfllk 
or Amenu. Inc.. the m.nal.cJw..t 01 the 
brUa "aembly endoaure 'Y.II& ahowed 
thaI rM two allhree op.nlioaa IIUIIpllld, tha 
eJlpGlWW of mechanica to .irborne aabetloa 
fiben w •• nondelacl.bla. PM lbe third 
openlM _plad br ML SInai ~ 
Iba UpGllII'II wu G.I lice. wbich the 11i1b0l'l 
Ittribuled to ubftlQe that bad caateaUoalad 
the opere lor'. clothln. In the c:our. 01 
previlK&l bnb rwpair opendone perionaed 
without the andoMd cyliDder/VIQIIIID 
1,I&aIL 

SonIa .utomotlve repair t.dllu. .. a 
~irhoae to.pply. aoinIat ..... 
to reaao.e abe ubnt..coatelaiaa .... 
froaIlha bnb dnuu bel ... repair. 'I'M 
NIOSH dal. (Ix. ....a:I, lDdk:alad abet 
macla.uaic:l_pIoyina IhiI ..dMId 
~ apoIIIr'a (""TWAI) olCLI 
II ce. witll paeb 01 CUI to GAl lica. TIlIa 
Iaduaiqua. aDd a variut 01 It that OSHA. 
bel ...... iI botII .... coedJ aDd ... 
effacriw 111 ~ wap&or. upoauI'IL Ia 
deeatbecilD .,..w dalll.l .... Ia Sec:&kIu 
Auda. 
Do SwIuIIaIy 

III c:oaduIioa. OSHA beu... that It iI 
Ubi,. thaI _pJayen ID the bnb and dutdl 
rapairlDdualrJ will t. able 10 ."ad . 
1hamH1".. 01 the.ctIaa tn.t ...... bullt 
lllto !be revIaed aIaDdud 11 ther 
coarleplkPolaly ... plo,_ 01 the tluw 
coatrol _thodI cIacribed above tba 
aadoMd cylllld.r/HEPA v.~ ap .... tIM coaa= alr/aoI".I tDathod. • the ..., 
can aoIveDt IIIiII .,. .... 

A".Mb G lit 51111L*1-S t .'''ICII 
Tect.bI w...dGa f. A.hlla. ~ 
Nnd'kM7 
L SublIallCllIdeaUllcau. 

A. Subal._ -Albfttoa-" &be IlIIM 01. 
cJ. .. 01 Inapniwa-ailicate .un .. lhat 
occur III ftbrCNa rorm. MiMnlIl abat .... 
IDdIldad lD Ibw PVUP I,. c:brytolUe. 
crocidollt •• I0II\0I1 ... trwmoU18 ubnto .. 
anthopllrlUt. ubeI&oI, .ad acUaoUIa 
•• baIOlo 

B. Albaloe. ImnoIlte. enlllopbyllite. and 
aClillollta .... u.d Ia the lIWIuI.C:CUIW or 
b .. t-neillant c:Iothtn& .u .... I1" bnb ad 
dutdl Unlnp. and a vari", oIlMdldl", 
mlleriall incIudlna Door tilea, roon,.I.Jt.. 
ClUi,. tlI ... ubftlOlt-calMat ptpe aDd abeet. 

REFERENCE ALE 

.nd O,..·,...;'llnl drywall Albealen Ie .Iao 
pre.enlln pl~ Ind boill:~ In.ulallon 
malanlla. Ind In ,,,",YN-on ml!.ri.la 
10000 ... lcd on beilms.ln aawllplccl,.nd 
be'-D Willa. 

C. Tba polentlal for. producl c:onlMinilll 
... Mla.. tramolil •• Inlh'Jphyllil., Ind 
.. ctinulila lu rei ..... brellihuble Rbers 
dependa OQ ill dqree of fri.bility. fri.bl. 
l1lil&1li thel tha IDAlenal CoIn be cn&IIIbled 
with b.nd prell"" and Ie Iherelore likely to 
.mit fibert. Tba RblVlll M Ruffy .pr.yed-oll 
Il\lllrill. UIftd (or Ilrepro4'fina. lcaulalion. M 
lOund proofinl .,. conaidel'r.\! 10 be rrillhl .. 
.PCi !bey readily rele .... airboma fiben ir 
dillllrbed. MltenMia IUcla .1 ltinyl· .. besIQe 
floor Ill. or rooRIlI 11I1t1 ~re coRllidarad 
aon(riabl •• nd senen&.lly do nol 1lDi11i1tbame 
Rbara \l1li .. lubjfacled 10 .. mlinl or .. wia. 
operelJonl. Alba.IO_ftl pipe or ah"t 
can Imlt .irbonI. flbe,.. illha ",al.n.la .... 
cut. NWad. .If lhe, lie brolir.ea dunna 
daaaoUl1oll operationa. 

0. PmDiulbie Il!pOI\:tr. upuIVoN 10 
aJrborDe -ibnloe. lre .. oUIO. IIIItboph~UIIL 
aad acttoollla Dbaft _y IIOt u.c:eed 0.2 
Bbaft per c:ubk CIIIlII __ of .Ir (0.2 floc) 
.YWIIfId OYW abe .. hour wortuIay. 
D. Haaltil Haanl 0. .. 

A. Albaloe. tremoIlll. IDtbophyW&a. IDCl 
ac:tiAoUte cu caUla d1aabli ... rnpirItory 
di ..... ad ..no. typea 01 CIIICIn If tbe 
Ilben .... InhaW. 1nbaJlnc .lnaatlq nbert 

. l.roni COlI ........ cIoth.IftI. Mia CIII .1. 
IIIIIIlt llll1.a d' I •• I I. 'l'M1JIIIPlOIU 01 
.... '"-.....,.JJ, do nolappear I. ZIII 
• JDaI'II ,..,.. .n-lnit1al apGANo 

a.1lI9QIUN to .... a-. an.olIta. 
uatlaoi*J1Ute. lad IICllDoIU. baa baea aIMnn 
to ca.e ,... CIIIM*' .... adwkDa, aDd 
cancw 01 the .I-.eII and cole-. 
IoCaeotbeli ... Ia a ...... c:ucw 01 tIM tbIa 
NW\tnaa I1DIDa 01 the cbeat anclabdoawa. 
SpiplOIU oIl1111OtMlioaaa lDduda IMc1Dau 
of bnath. p.u. Ia abe walla 01 tile .... IDdI 
•• bdo-iPiI p&lD. 

UL ...,...ton ad PtvIec:ttM CoI!a!na 
A. RHpWlon: You IN required tD .. If • ,..,..tot whID perflWlDlna ..... Ib.t ,..1111 

Ia ubnloe. trataoIlte. .ntllopb,Wt .. and 
lICliDoIit. axpolUN lUt ucaedI the 
penai_hIe apoeIII'IIllaait (PEL) ollU (lor.. 
".... candiUonl CIa OCQII' wblla yow 
..,Ioyw II 111 tIM pn1CIIU or iM&a1Iina 
~ coatrola 10 _11m ubaloa, 
IranMIlltL anIlIopb,Wte. aDd ecUDoUle 
opoaun. ..... ~ coatrole IN 
GOt llIUible to raduGI aabMtoe. treaaolila, 
anlhopllylUI .. adlCtiDoUte Upolure. Au.. 
",rtfyt,. resplnlotl equipped with • h~ 
.Oldenq pertlCllla .. air (HEPA, flitIII' can t. 
lINd when .irborDe aabfttoa. trllllollI .. 
ulhoph,W ... aad ICIiDollta nt. 
CIOACIIItradoaa do not ..... 21/a:: 
01""'" alMupplled. poaiU ............... r-.u 
(~reepWatora ..... be ..... 
OilpoMbla rnplnlOl'lOl' ctu.t ..... aN .. 

[ ... 1110..1001, 'U I .... CIJ 
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pennilled 10 tM IU.r<:Ilor .. bdhlSo 1r,·m,.I·,,.. 
Inlilophyllile. Ind ae!lnolil. work.. fo!' 
IllTKUve prolect:on. re'pino'ot"l mu •• nl your 
r~C. lind he"d Inuilly. Your emplo~~r il 
required 10 coadw:t fil lelLl when you IIrt! 
r.NI nlianed a fIIlplralor .nd "Vflr} II monlh. 
IlIe"",'lolr R!:'\piralot"l ahowd noll he 
loolelwU M removed in ~urk lituilli,lnl 
who!re Ihelr UM il requited.. 

&. Proleeli ... Clo!hina: You lint re~luire:! In 
Wf!1&I' pmlectivlI clothina in work arut ""·to",r,, 
Ull<lIoll. lremulit •• IIlU\ophyllile. ano.I 
.u .. ",liLl fibat- c:oncellUallonl .~ du: 
permiNIllle UpotUl.llmit (PEL) or 0.% fie.. to 
PI'I!Ullt c.unt.minlll1on of the .Iun. Whcnt 
prolectlve cl011Wla " requ.itwd. your ellljlloyer 
m~1 plovida! you with cluo llU1IIGnll. 
Un!.!" YOIl .,.. worltlna OQ II lara- hU..los. 
In:molil •. anlbophyllile. lind 1IC:lIllulii. 
remo~1I1 oK deawlilion projKt. yw.r empllly!:t 
m;,,1 .lao pnlvid. a cha"P room .nd 
aep .... I. lodl"n ror yOIlt Itreel clolbes II .. " 
IOOCIlalllirwled wurk cloiM .. U you .. ,.. 
worki • ., on • lara- ... beatut. lramolil .. 
.nllwpllym ... and a.ctinolile removal or 
d&lmoliLWn projecL.iIDd wlMn it " felltible Iu 
do IQ, your employ., muat provide. c1e1lQ 
I'OOIft. aho_. and dacocnamiAalion room 
c.ualiauoUl to the work " ..... Wbea Ia."i,.. 
the work ...... you lIIU1t ,..mov. 
conwaaiAated clothiq befon proc:ecdIraa 10 
Ihe llauw .... U tbe ibow .. ;. DOC .d)aarat to 
!he wuril .re .. )'CMA lIIu1l V8C1111111 fOtII' 
clulhiraa berare proc:eediAa to Iba chanp 
room aod &how ... To preVlat IAbaIlnM riu.n 
IA OIIGldIiG8led dI ..... roocna aod abo.-.,., 
1 •• v.)'OW' ntlpitator OQ UAliI yoIIle.". tile 
&Dow .. uad all .. th. c:Ia~ dwIae ruocn. 

lV. D"poMi Prucadurn and CNDUP 
A. Wu ... that IN ..,..tld b, pro~.M' 

where .abntoa. tnmolil .. eatbophyWt .. aDd 
actiDOUIe iI pceMIlt iDdudc 

1. Empty ubeatoe. INIDOli ... utbophyWI .. 
Uld ICtl8Dlile IhipJlinl c:QIllainan. 

Z. ProcI .. WUlU .uc:h u e&aIUql. 

trillllllllllll. or "'Iect 1llA1.na1. 
S.1icM'Mk .. piq w .... ",. .-pUla or 

"1ICUIIIIlin&-
" Albalo., tnmoU ... UihopbyWta. aDd 

IICIIDGUI. flreprool1q or 1DIu1a&1ac .... teNl 
!bat II ,..mo_ &om tM·twiqa. 

I. BulIdiDI productl that c:QIltalD ubntoa. 
tnDIIUIe. utbophyWt .. &ad acUDoliIe 
NIDOnd duMa buiJcliDa rcaav.liGD .. 
cMmoU~ 

.. Coa&aa&aated clllpoeable protecd". 
dodWIa. 

.. Empty Ihlppiq hap caD be flattcDld 
under aUuat booda and ,.eked IAto .lnlIbt 
OODt.&IMn for dl.poeal. Empty Ihl~ 
dnuDI IN cWDQ&!t to dau aDd iboWcl be 
INlecL 

C. VaculllD lop .. di.paubIe peper rotan 
Ihould DOC be c:Iaucd. tMil aboWd be apnyec1 
with • l\oe wei ... aUat a.ad p&ac.d IDto • 
lebMed w .... caa&aiaer. 

D. Proce .. wUle .nd bOIlMir.cepil\a w .... 
.hould be welled witb w ..... OC" • IIWlhlt"l al 
""alII" land aurlllelaJII pnor 10 pedr.allAa IA 
d15pollible c001&lDUL 

£. Mlllari.1 c:oa .. iA.traa ulletlo .. tremoUI .. 
auUwplt)·lIil .. IIJJd .CIUIOUle thai i. nmovad 
frum bwldinl' mull be dilpoMd of IA I.ak
II~I o-aul thll:'" plaat.ie bqs. plettic-lined 
cardboArd c:on .. inere, OC" pla.lic.liIled metAl 
c:onlainen. Th_ w •• I ... which are ramoved 
whil. "' ... ahould be Malad iJU:on .. ln..-. 
botfore !hey dJy out to lIIiIlim_ !he rei .... or 
a,bello-. lnImolit •• anthopbyW ... ud 
.elinolil. riben dutilla hu.d1Ina-

V. Ac:c:nI to Informadon 
A. ElIch y .. r. yow employ .. " required 10 

inrOllD yow 01 the iIIIormalloo CIIIC1lained IA 
thlt .tandard aDd .ppcDdlcea lor .. baloa. 
tremolil" anlbopbylli'" ud .cUlloLiIL 1D 
addiuon. yout -",or. mUlt illllr\lcl )'CIIl IA 
tha prop« work prac:&lcea fOC" bud1iaI 
malerial. coalainina ubeetoa. 1ra1llOll ... 
~lbop"yW ... aDd ec:aiDoli ... aDd tbe CDn'ICt 
I&M of prolecti". .quipmaiL 

a. Vour employer" requirvd to d.1enDiM 
wbalhclr 'OU 1ft bemt upoaecIm ubnlOl, 
tnmoli ... aatbophyW ... aDd IClIDoUIa. V_ 
or rout repl'ftet.dw b.u tbe rtPl to 
ot.eatve employ .. PM • ...,...· .. &ad 10 
rwcun11ba rNUlti obt.alDed. Vour .apior-Ia 
requirec1 to iIIIona 1011 01 yow axpoaure. ud, 
If rOd IN expaNd abon tbe peraa!alble 
lIaUl. h. or abe II requind to iIIIana fUll ol 
th. aclloaa lbat _ beIDc t&kM to rec1um 
row upoewe to willUa the ..,s'MlbleIiaiL 

c. Your ~ la Nquind to keep 
nawde 01 your GpOIIIINI aDd IMClbI 
.xaralAatloaa. "... upoeure nc:orda II1I&I& 
be I&.ept for atleut dIlrtr (30) yMn. MIdk:al 
recorcIIlIIUl be kep& far the paiocl 01 YGUI 
empIofllMGt pi .. tlWtJ {»J raan. 

D. VOlit emp&o,., Ie Nquind to ralaue 
yOW' upcIIWW aDd medical NCIOIda to,.. 
pbyakWa or dNipced ...-laU". .. 
,OW wril" req~ 

App dy H .. 11111'_ 1's'3 
~C"d %._A b 'II 

Tlo.nlU., A.uIIMPtrWaa. ... AdM', ~ 
Nrd,..., 
L Itouta 01 Bolly IaJa.latklG, 1DIn"-
D. ToxlooIoa 

QIAIca1 mdeDoI ol the adverM .cr.:sa 
ueoc:1etad wula upaaura to ubellOI, 
trIIDOIi ... udlopbrlU ... IIId adiAoU ..... 
pnMftt IA tba rOl'lll ol....-al ~ 
.plcIallllo~ .tudin 01 occupelkluU, 
.xpoMd WOIbn. famIJJ oaalac .. ol WOIUn, 
u.s penona U\iDa ..., ubNtM tr.DGliae. 
ulllopbyW ... aDd ac:UDo1l .. ra.IA-. n... 
ttlldlet bave IbowD • cWlAlle ueoda"
becwna expoRN to ...... trIIDOIiae. 
ulho9byW ... aod acdDollle ead .. 

Ine/ ... Nd incideace 01 luna cancor. pl-.J 
Ind perilone.lmnor.hehocaa. 1 •• ltOlAlalti.aa1 
c.ancer. and ubulClli&. Th. leu .. " • 
di .. blinl Cibcotic 1l&1li dlN.M that" cauted 
ollly br .&pOtU,.. au ."Ioa. ExpotlAt"l 10 
ube.los. Ir.malil .. IUltilophyUit .. ud 
aellnolil. baa .110 be.. uaod.lwd willi ... 
ana.ued incidaace ol.aophqeaL ILidney. 
IIryn .. aL pbal"Jnaelil. .nd bllCClll cavil, 
cancen. AI with other UoWII chronic 
occupaliooaJ dJNlan, diuaM .uoc:lalld 
with .. bnloa. IremoUle. aothopbyllil .. lAd 
.C:liIIoUle pa.r.Uy .ppcan .bollt 20 r.an 
followirIC Iba fint 0CQIlI'eQC8 of UPOIlllC 
n.,.. IN no k.nowu acule .nec .. UIOCi.ted 
with UpoRIW to .tbn&o&.lnIIIolil .. 
anthopbyllil" and KtiDo1iI .. 

EpidemioJuau:aJ .tudi .. iadlcale that tba 
riak 0I11Il1I C&DCIIt a.aaona eapoMd wocbn 
who lmob c:ilanU .. i ...... lIy illauNd 
a.~.r Ua. riak u11u.q cancar IA-. __ 
upoead MIObn OC" IIJlIIOMd DMllIIOkua. 
n-c IIUdiea l1li&"1 tb.al cetaallOQ AI 
11DOk.iDa wW raduc:. the riA of lllDl CU\QIf 

(or ... noa .xpoeed to .abntoe. CNaaol.I ... 
ullaopbyUi", aDd ac:liDolile tMit will not 
I'IICbIca It to lba 181M Inal 01 rilk II thet 
w.tlna for ea apoted Wotbr.tao Iau 
a."., .-okecL -m. SIp aDd Symplomi oI~tad 
Diaaue 

1'ba IlpI aDd ')'1IIptDIIUI olluq canc:er or 
patrolal .. tlMl CIQCW lndllC*! by • ..,.. .. 
to .tbellM ....u ... utbopbrW ... ead 
ac:tiDollta IN aatlllliq\ae. a.capl that • cheat 
X-nr 01 .. upoaecI petilal with ... QIaf 
.... , Ibaw ,a.-I p&aq .... p&auraI 
c:akiDouIIoa or p&aural BbroeU. 5,...... 
c:banctniaQc 01 •• ",btl •• IIIdIIde 
tbarcneN olbrMlIa. paD 1D 1M walla al .... 
....... Moe'N' paia. u"NJIM1ic-..... 
• auda Ioapr IalUl:J period CIDGIpIIoNd wttlt 
luq c:uc.r (40,..,. ..... 1 ... ,..,." 
aDd ~ Ia tbtralON ..... likaI, to 
be rOllDd UWIIIII wan...tao .... lint 
upoNd to...a-to. at u artJ .... 
• t. IMMU".. la alw.rt fa .... 
A""', II pel .... 1)' n~ caUNCI b, 

... 'CX"'.,I.dM 01 ...... Gben ill the 
t..,.. S,.,...1Ddadt ~ ola-lla, 
COI';I ... f ..... u.s v .... fNUAp ol 
....... w.... .. IibNeit ...... 
abortDa. 01 brae. OCICUI'IIV_ at ... ".. 
dl ....... ol •• beet.,.l ... buod _a w.ao., 
01 aJqMIAnI III .tbeelo., the pnIIIICI al 
c:baracuritCk: I8d&oIoPc ~ aDd
IIIIpiraIarJ cracIdN (raIN), &ad odw dbW:tI _tina 01 DbrDeiai 1 .... diMue. PItuNl 
pIa .... -' thk:k""11 IN ob 0 Il'l'eci 011 x-
Rye ..... dIiaiaI tbe .... , ...... ol .... 
diNue. Atbeetoel ... on.. a propwnl .. 
diIeua IWD Ia ........ oI .... th • 
GJI a • 1ft, althouala tbIe .,....,. to be • w.wr 
1Ddl ....... " ... daarKa~ Ia ..... ca--. 
... -r be callNli by"""""", or 
c:anSlIIII: laiIuN. 

[Sea, 1110.1001, AN n ... HI 
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TOXIC SUBSTANCES 

rv. SutV.iUIIOC41.nd 1'rw,'.:nUv. 
Coa6id.nationa 

A.. aoc.cd abov •• expo'''''' 10 .. AceIOI. 
IrtmoUI •• anlbophyUil •• aAd ae.inolil. baa 
baeD liAked 10 aD incnI.Nd n.1l 01 lun. 
c:ancer. IMaarn.Uom ••• a.lrolnl •• ,inel 
CAIIUt. aad .. lNsloai. Imona occupellol\lUl' 
upoaod work_ Adequ".lCI'ftninr I,,'t 
10 delemWie an .mploy .. ·, polealill lor 
drtelopin • ..no.,. chronic diMllMI. .ucls a. 
c:.aACtt'. &om expoaure 10 aabe.,OI, \re1l101l11. 
antbopbyUil" and aellnoU .. , do nol praently 
elU.L Howevu. IUme leall, perticuilitly ch •• , 
X·nty. and pulmOnAry funcllon let ... 1M, 
ladical' Ihat an employ .. ha. been 
overupoaed 10 I.be.,oa. 1rt1l101ita. 
anlhopb),UIla. Ind leUDA1i11. 1nue.1inr JU, 01 
b" riak 01 d.evelopina exPOlW'H'IlMled 
chronic d.iHa .... 11 i. impcll1&Al lot lb. 
pbyticlaa 10 bec.ollll l.ullili.t wllh the opera,.. c:oadllion. In whicla OCCUPIUona! 
expo.ure 10 .. be5toa. IreIDOUta. 
anlbopbyWta. and actinoUle IlllUl, t&a CMOCUt. 
1bia ia pu1icI&WI, ilapoNDI III .vlllua"." 
medi.caJ aDd worit bialoriH and 10 coaductiq 
Jlhyalca1IJW1liGMUoaa. WIaaa III ,cdve 
employ ...... been IdenUlied .. lui""" belli 
overupoeed 10 ubalDa. lNInolita. 
• lIlbopb"WIa. aDd ecliAolila. _aMrl' .. In:A 
by Ibe .-ploy. 10 eliminate 01 aUlilJlle 
funlMr upoeIIN ahou1d ,lao Iow ... 1be riak 01 
IlriCKllIoaa-...... CDGMqU&llCao 

11Ie ,.ploy. Ia requind &II luliNte , 
~ lWY.ilLulCoI proarIIlD fw aU 
IIIIploy ... who IN W wW be expoeed to 
ubeeIOll,InIDOUta. ulhophyWIa. and 

actinolil •• , or .bove Ih. Iclloo Inll (0.1 
fiber per albic ceaUmeler ol .it) Iw 30 ot 
IlION cieYI J*' year lad lor aU employ ... 
~ho IN , .. ,ped &II w.ar a nea,live-jlrnI&&re 
"'pintlw. All.xaaUnauoDl aDd procadurn 
III~I be per{ormed by ot lIndar tba 
IUperviaioD 01 a Uc:.D.Md pbyaldall. al , 
rcaaonable lillie and plec.. &ad al DO COlt &II 
Ibe IOIpioy ... 

Allhouah btoed la"tWl. aiVIG to Ibe 
playalcia&lla prucriblDl apeaft'c I.", &II be 
Laduded In Ibe ~ 11II'V'ru..u:. proaraI\I. 
OSHA requila 1Ad1&ll00 ol\he foUowlna 
el.menll In \he rouUna IlWIIinat1oo: 

(I) MadIcaJ &ad work JaI.,orill wilh .ped¥.! 
aIIIphaale dlncllCllo "IIIpIDIDI oIlhe 
... plnttw)' .y.,em. ca.rdluvucuJar 1)'1 ..... 
and dJlIC.liu \net. 

liil CompleiiOll 01 &b.e "lpintlory d1aeaM 
que8l1Ot111airl conlained III Appea.dix 0. 

(til) A llAyucal ........ UOlllAdudint , 
chnl roenlpll.clSl'alD aod p"lmOlllry l\IACdoD 
I .. ,lhat lAduda .... lInIDeIlt oflbe 
.mpIoy .... fOl'CllCl vlLei ~I, (FVC) IDCI 
lorced upintory vahuae It ooe IOCIOOIi 
(tn,). 

(iv) NJy liIbanttory wotW latt &b.et Ibe 
uaralalq phyUdaD cIecma b, IOUDd 
medIcal prlcdca &II be MCIIMIJ • 
n. employ. b requlNd 10 mab &b.e 

pntICIibecl tilia ,vall.ble It ..... aAIIuall, to 
tbaM empIo) .... covand: IDGN ofa.. tUa 
.pec:iftld III'ICOIDIIIIIIGdId by \he exaoa&nlQI 
pby.1du; lAd upoa ....... daa 01 
IIDploymcL 
n. .ap&oyer Ia requiNd 10 provide 1M 

31:8305 

ph)-ald.n w,Ua \he loUowtq lnfomaalJoa: A 
copy of lhia lIarwiani and .ppendJc:M; a 
dnaipUoa olm. IIDploy .. •• dlltiu u Ih.y 
n:1 •• le 10 ",halO' eJLpo.un:: Ihe f"IIIrloyec·. 
rCllreacnlall\'o wvd 01 f"lkII~rw 10 ubcllin. 
In:.nolile. anlhophyllile. ~a" 1.:lilwhlr, • 
d.:lCription of 1111)' peuunal prollCliu .nll 
relfljr~lury lIqu,pm.nll&Md; III1d inlullllooltiQII 
from prwviIJUA mediC4&l .x.maoaliGILI of &ha 
alflCllldllDlllo,_ that it DOt o\herwiM 
available &II \he plaYl1CWL MaIWla tJai. 
inlurTAIIl&ua IvWbla 10 \he phyaici&A wiU 
~MJ ill \he evuJualiua 01 \he emplo) ..... heolllh 
ill rU.1l00 to auianed dulil. &ad filneSi III 
WIM IMrIOIIi&l prolleli", equipmdt. if 
nlC(utntcL 

'thI.lDplny ... " requ.lflcllo obtalll I 
wrilllft opWoa rro. \he &IWIWWI, pbfaidu 
COQtainiaa \he muJ .. of \he m.iical 
ulllDiAatioo; tM phyaiciIUI'l opiAiDA U to 
wh.lb. lba employ .. baa any detecleci 
IIlC&C4II condllloaa IMI would pllCllhe 

, ",ploy .. at Ita IAcre,McI riM of ,xpoIUN
,.lataO cilIUM: any NCOIIUIMIIlded 
UmJlllioaa aft !be I.plo)' .. or 011 tba .... ol 
pereocwI proleellve equlpaaelll; lAd I 
IlIIta-nt \het \he employ" b.1 bnft 
InfDnllCd br !he phyaiciaa ollbe ruulta 01' 
Ibe medici .UlllinaUoa lAd 01 any !Mdicil 
coadiUODl maW Io-ubnaoa. 1rnIolita. 
ulbopilyWIa. Uld actilloUte expotlll'l /hAl 
requite furtMr expilAlliOllW ..... ,IMIIL 11Iil 
writ ... opiDIoa muac DOt NY_ lpacific 
n.wlinaa w d1apsoael uaraialeci to upcNl&N 
10 ubutoa. trn::&IUla. IlllbopIIyl1lla. lAd 
Ic:linolila. and • C09' ollbe opiDiOClIlluat be 
provided 10 the lIaa.:lad employee. 

(""111.'011, "11"* HI 
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i 19~.5I AaMeto., tremoIHe. 
tnoptIyfllI •• and KUnoUt •• 

. Sec. 1926.58 added by 51 fR 22756. 
Jllne 20. 19861 

(8) Scope ond application. 1'11i, 
leclion Applies to III conslruction work 
81 dcfinr.d in 29 CFR 1910.1Z{b,. 
mcludlng bUI nOllim\l~ to the 
foliowlOg: 

11) Oemulilion or ,ill.clg'! of =ttrJctutC! 
whcre ilsbestos. trc:nol.ll:. anthaphlo·lIite. 
or actinolite is prt:sr.nt: 

(2) Rt:OIov,,1 or enCllpswa:iun of 
millieri .. l. conlainin" a:l\;o=s:':II. tr·:malite. 
anth'Jphyllite. or aCllnJlilc: 

(JI CL'n.lrul.l:lln. AllCr..ltiun. 'e~, .. ir. 
mltinten.nc,.. or N:lllwatiun or 
structure .. lubltra"!L ur POrtiOlL1i 
Ihereof. tbMt contain a.be.lo •• trcrnuUte. 
anthophyllite. or IIclinnlit.:l: 

( .. , In.taUaliun of Frorluct. conL.,!nlns 
asbesto .. tremolile. anthophyllite. or 
actinolite: 

(5) Asbeatoa. trecnolitc. anthophyllite. 
and actinolite Ipill/emuscocy clelnup: 
IUld 

(8) Tnmlportallon. dispoa.,f. stnrage. 
or cont:liDl1lent of asbeslos, trcmoJite. 
anthophyllite. or actinullte or pruducla 
containlDR asbe.to •• tremolite. 
anthophyllite. or IIclinolita on the .ite or 
location at which conatrucUOQ activities 
ant perfunned. 

(bl De/iniuQIIIL "Action level" mcaM 
an airbome concentraU.,n of aabetto .. 
tremolUe. anthophyllite. actinolit .. or a 
combination of theae mineral. of 0.1 
fiber per cubic centimeter (f/ee) of air 
calculated a. an eight (8)-hour time
weighted average. 

"Albelto." includes c:hry.olile. 
.mOllle, c:roc:IdulUa. tremolila a.be.toe. 
anthophyllite allbe.lo" actlnolU. 
a.besto .. and any or theae mlnaral, that 
ha. been chemically trealed .nd/or 
altered. 

"AlII.tant Sltcretary" means the 
Alal.tant Secretary or Labor ror 
OcxupatJemal Sarety and Hell1th. U.s. 

~i' .. rtmellt of Labur. or tle.iRnec 
"Aulhorized Ih!tson" rnelln, any 

pt'nun lIulhorized by the p.mpluyer and 
required by work dutics to be pretenl U1 

regulated area .. 
"Clean room" mean. lin 

uncontaminaled room having f'Jc.ilitie. 
for the Itorage of empl"ycns' ,,"-et ,. 
clothing and uncontaminalc!J malerlwl. 
and equipment. 

"Competent pel"l(ln" mt:ana one wh'l 
i. capaule of identirying exi.tlna 
asbeltoL tremolite. aDthuphyllue. ur 
actinolite hllzard. in the workplace and 
who hal the authority to Wke prompt 
corrective mea.urel to eliminate- them. 
II .pe<:ilied in 29 CFR t92ft.:12{O. The 
dutie. or the competent PfI"",n include 
atlcM.t lhe ftlllowing: estabhshing the 
aegOlUve-pre •• uFfJ enclo.ur .. ensurinilla 
integrity, .. nd controlllna enllJ 10 and 
uit from the enclo.ure: ,upervilinS any 
employee expo.u.nt enGnitorln8 ~uintd 
by lhe .tIUUt.nJ; euauriq that .U 
employees workina within auc:b en 
encIOlure wear the appropriate penonal 
prolective equipment. are trained in the 
use or appropriate method. or r.cpOlUla 
control and Ute the hygiene racilillu 
and der.ontamlnation procedures 
lpacified i4 the .tand .. rd; and enswina 
that 8n8ineerina controla ia \&II IU'II ill 
proper opendilll condiUoa and are 
functioning properly. 

"Decontamination are." me.". a .. 
enclused area adjacent and connr.c:ted 
to the re::u1atcd area and conaiating 01 
an equipment room. .bower area. aad 
clean room. which i. uaed lor tbe 
deconllnnination of workel"l. DYleria1&. 
and equipment contaminated with 
IIbe.to .. tremolUe, anthophylUt .. or 
actinoJite. 

-DemoUUon" meana the wrecklna or 
taklnS out of any 10ad·supportil18 
.lrvctural memlJer aud any relalad 
ruing. removlr-i. or IIriPPina 01 
.. be.to •• trumolite. anthophylUt .. or 
actinolite producl .. 

REFERENCE FILE 

"Oirector" m!anl the OIN!Ctor, 
N04. ionlll Institutll for Or.cupati('lMI 
S,,!Ply :lnd Ifr.ullh. U S. OC';Jllrfp:tnt nf 
tl.!aUh "rod Human Servicea. or 
uelijlnce. 

"Employell exposure" meiln. thilt 
e"posure to airb'>rne .SbClitO., wlnula". 
anthophyllite. actinolite. or a 
cnmhinalion of thlle mineralL th3t 
w,",ulJ ur.ctlr If the employee were nut 
It.inll r~:lpiratory protective 8\luipnuPnl 

"~'Iipmilnt rooen (chllllle roam)" 
me~l' a conhuninaled room localed 
wilhin the decontamination area that II 
.upplil!d with Impermeable bliS' or 
conlilincrs for the dispoul 01 
contllmlnated protecUn clotbina and 
equipmftnL . 

"fibtrr" meAnt a puticulat. 101111 01 
"lObeltO&, tremulite. anthophyllite. or 
actinolite. 5 cniaoenelere or longer. with 
.length-to-dlametar NUO of .t le.st 3 to 
1. 

"lligh-emclency perticulate air 
(HEPA) fn~" meana a filter capable 01 
trapPlna and relaiDiDg at 1ea.t 90.91 
percent 01 all monodi.pened particles or 
0.3 micrometan ia diAm"t.,. or III .... r. 

"Rl1C\Ilated area" mea'" an ..... 
.. Iabti.hed by tb. employer to 
demarcala ere .. where airborne 
concentrations of a.ba.to .. tremollte. 
anthophyllite. Ictiaollte. or a 
combination 01 theN miDltral. excead or 
eMn reuoaably be expected to exceed 
the permiNible expotW"l UmiL The 
revuiatad aru IMY taka the fonn or (1) • 
tempnrary enc101W'8, a. reqWred by 
parav .. pb (e)(8) of thia MCtioa. or (1) III 
area dt!marcated in any DWlQeI' that 
JnioJmlzaa the nUlllber of ampJof ... 
expoeacl to ubaatoa. tramollte. 
IUIthophyW ... or acdDollta. 

-Ramonl" mea", the taWna out or 
Itrippln8 of aabe.to .. tremolite. 
anthophyUlte. or actinoUte or malerial. 
containins a.ba.toe. tel'D'nllt .. 
anthopbyllite. or actinolite. 

(Sec. 1 t:at.5l(btl 
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.re •. ~ .... desk .. ch.ln. nAp. .nd llahl 
fi"IUI~L 10 en.unt Ih.1 Ihn. objec;1I do nol 
become conl.min.ted with A.betlo.. When 
movabl. obiecta .nt conl.minaled or .... 
''''peeled 01 beine conl.mlnaled. Ihey ,houid 
be vacuumed wilh • HEPA vacuwn .nd 
cle.ned _ilh unended w.I .... ""I ••• they .... 
made of m.I,ri.1 th'l will be damqed by the 
W.II"" ... nl; _I pint wllll pl.ln w,l ... 1I 
recocnnwnd ill IboN c .... when amended 
w .. ler will d ..... lhe obJect. .'0 ... the 
ubntoe remcrv.1 wont betina. obfeclilltal 
C8MOI be removed (rom the wm ..... 
ahould be cov.red with •• mil·lhick 
poly.&hylene pl .. Uc .t-tlna th.1 It IICIII'II, 
I.ped with duc:t .. pe at pla.11c I.pe 10 
ec:hl __ an ail'-t.tpl .... t.nMIftd the objecl. 

Con.tJvcUlI6 u.. EncJOMU'e 
Whn .U objectl ltav. nll_ been removed 

trona the work ..... or cownd with pla.lIe. 
.11 penelnllofll 01 the floor. wall .. and millDc 
ahould be ... Ied with .IDII pol,.thyieoe 
plulle and .. pe to JIlW"ftI .iIbome .... Ioa 
'""" ncaplna lalo ...... oatUde the wcwk 
..... or Ir'DIIllodainila cnck.a VOUDd the 
penetnllona. .... tnllGaa thai NqIdre 
... lIq .... lypir'U, (oud ... ~ti .ladrical 
coadwllo I"~ wint. .Dd w.I •• ppI, 
.nd dnill pipn. A ..... enlruce 10 be UNCI 
(or KCaa and ....... III the IIIrOriL ..... Mould 
be aelccted. and all other doora and wIadoowl 
abould be .. ied wllh .. pe or be CII'WNCI 
with Hai1 pol,.ua)'l .... plutlc IbeeUIII aDd 
MC:IIftiy .. ped. Cawrilll wiDdow. and 
-..aI7 doors with. lay. 01 
poiyeth,1eDe belon c:avwtaa the walla 

( '---"--ida. IICIInd Ia,.. or pro*,,- .ad 
va ItIDIIla Iaata1IeUaa becalllllit ..tuc. 

lbe m&aIb.r 01" that IDUIC be cut aad 
.. ped. AU oth.r lUd.en euda u IUppart 
coll&llUllo. ..... pi,... and ..... aun.c.. 
ihould .lea be ~ered with poIyedaJleoe 
pIa.lIe ~ and taped belon the ..u. 
Ihe_I ....... ~, C'G"Nnd wtth 

"'"u... Nnl • dUa Ie,.. 01.,..., adMaive IhoUI 
be .-red ... the lop 01 all walla 
~ the auloeed -s ...... c:Ioee 10 
the waJI..cet1lac IIllerface. and • Ie,.. 01 
poiyeilly\eDI pla.Uc eheet1na IIIould be II1ICk 
10 ttU. IIdh III,. and taped. n. mtUw lDMda 
IUd .... u waU ...... aN QJVWNd III thAI 
__ , aDd the ebeellaa CIWV the walla II 
alncSed ICIQM the Door ..... uaUill ..... 

III the cealer or the ...... wbcre II II taped to 
(onoa. aina!' layer of maleria! enculnt lhe 
.ntl ... room .. upl for lhe milt"" A final 
I.yer of pl"lIe .IaHliaa il thea I,kl.croaa 
the plullc<Dllet'ed noor ..... and up the 
w.11e 10 • level 01 Z (HI 01 eo: lhIIlayer 
providaa • aecoad prolaCti .. Ie,er of pl .. de 
"'"dna ov. \.be noor. wtaicIl c:aa th_ be 
removed and dJ.poaed 01,,1£1, .fter tW 
.... IC»-CIOftllini'" .. ted&l tt.al.... • 
dropped 10 the noor bat .... ba.-d wad 
removed. 

Bui/eli/tl HYJI.'" Fad/i_ 
Pansnph U) o( lhe IlnaI atandard 

mandal_ thai _ployen Ia.nd ID 
.. beelo. rttnOvaL dmaoIIU..., or reaonu. 
opanlioM provide their .. pIo~ with 
hnl- (.dllU. 10 be UNclIo decoatam1Glte 
.abntoe-expoMd warUn. equipment. and 
doW", be{an IUd! 1IIIpJaJe. 1M .. \be 

REFERENCE ALE 

-n ...... n.. deaJatamiutiOll fad11U .. 
conaialol: 

III A d .. 11 ch'nce '-! 
(21 A ahower: and 
(3) All equipment rooaL 

Th. claaa cIlalll' room it an .re. In _hida 
empl.., ... remov. lhelr .lreet clolhn .nd 
doG !Mit Nlptrtlolt I.d dllpoaabl. 
protectl'" cloUtl"" Th. cI,an rooe .huuld 
ha". boob 0Ia the wall or be equipped willi 
locken lor \be .ton .. of wGriten' clothlnl 
and peraonal arlIcI .. Exlrl di.poaabl. 
c:averalil .nd to_Ie CUI .110 be alated III the 
cIaaIl chaqe room. . 
n. allow. ,houId be conI1poul_i1h bolh 

\.be cl .... and dirty chu .. r- ( ... Fil\llW 
1-.11 and aIaouId be I&Md b)' .U worten 
Ie.""" the won ...... The alienor ... ,bouId 
.110 be I&Md 10 cI .. n .... tc»con .. aUAaled 
equlpmeal aDd maltri.la. auch .1 the 
ClUllidea 01 ubnlOl w .. l, bep ADd hucI 
tooII UIIId ID tba ... _,a! procne. 

WtMOOWS UO GOOn 
COVUIO .. , .. pusnc 

__ IPA -..w..... ..... " e a.w... (iliA,.... • .....,. 

..... ~c....., VW.".a- ... ..,.,..., ..... 

... .,.. ndoe .... Two..,.. 01 .. 11 
poIJetIa,.... pIMtIc --lint -. .... eat 
taped taeether ....... tIoab&e 1La, or bern. 
'*-- tIM ....... rooaa _tIM ... 
.,. aDd '*-- the ...... daa data 
cbaate I'OCI8I , ....... ,~). 

1. 
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• Approprille work ptactlCH .re u..d: 
• Necn.,ry protective clotlUlI8 .nd 
lIipment .re lINd; Ind 

Appropri,l. deconlamin.llon procedl&ta. 
.re IMina Iollowed. 

C/~in,t llt. Won AIWG 

Afler .11 of III ••• bnlo.<Dlllainin, 
IMtenll i. removed and .b.atd. III. enti,.. 
work .re, abouJd 1M d.lned unliJ III. free ol 
all vl,lbll .. IM.IOI dllAL All turflcee lrom 
.. IUd! .. bnlOl h .. IMtn relnOved- .houId be 
cl •• oed by wire btuahi", lbl turfac:.n. HEPA 
Vlevlllllina Ih .... urf.ee .. and wlpi", them 
wllh &IDIllcied Wiler. 1M lnaide of lb, pl .. llc: 

Inclo.1&ta .houJd bl VICUUnaed wilb a HEPA 
VlCUum and Wit wrped WlUlllwre I. DO 
YlI.ble du.t IAlh. enclOlI&ta. Partlc:uJ.u 
.ttentlon .hould be ,iven 10 UD,II horizonlal 
.urflen .1Id! a. pipe ... lICtrical conduill. 
llah ... and .upport ltaw lor drop aeWnp. 
A.II .uc:h turfaen ebould be free 01 wia6ble 
dllAl IMION Ilw final liT NcpI ...... 
CII/Jecttd. 

AddJlionaJ NmpU", ebould be conduc:t-4 
lDIid, the eoc:IOII&ta lit .. the clMINp 01 ~ 
work ..... baa bftll cocnpJaleci. 
Appro_l .. taly lovr Ire. Nmpl .. 1houIcI be 
CII/Jecltd lot .ech 6DaJ IqIIIN I ... 01 
.ncto.ur. .... L 11M endoIurw Moulcl DOt be 

REFERENCE FILE 

dlamantJed IUIl..a th. llIIal NlDplu abow 
,abnlOi collClotnUona of In. lIIan the Ilnal 
.taAdard·, actlonll'Yel. EPA rec:ommlacil 
Ihll a clearance lev,1 of o.ot "" be achl.ved 
before c:leIDup i. c:onaldertd complalL 

A cIe .... act ch,ddJaI Ja III aJracU .. 
_thad olena"",,, lb., all .urfacee .... 
aMqaaleJ, d .... aDd the eacloaure Ja 
rudy 10 be dJaaaa.atW. FIprw F-r Ihow. • 
cMckJial thaI CIA be UMd dunn, the I\nal 
&apecdoa ph ... 01 uheetoe abal __ t. 
NDOYal. ot NDOY.11oa openUoaa. 

final Inspection of Asbestos Reaoval. Renovation. 
and De.olition Projects 

Date: 
Project: 
Location: 
Building: 

CHECKLIST: 

Residual dust OD: I.ti. l!2. III . N.2, 
a. Floor e. Horizontal 
b. Horizontal surface. 

surfaces f. Pipes 
c. Pipes g. Ducts 
d. Ventilation h. Register 

equip.eDt 1- Ltqhts 

FIELD NOTES: 
Record ~ny proble.s encounterud here. 

~INAL AlB SAMPLE RESULTS: __________________________________ _ 

riqur. 1'-7: Clearance Checklist 

' ... 1 ...... • ....... JI) 

w. 

.. -:... 
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CONSTRUCTION STANDARDS 

encluaure. WhcM.,.,. pONiul • • Ihe ... u-.lu. 
ahowd be R!moved .nd pllOud diR!Clly mlo 
b..p ror di.po.al rather Ih.n dtoppinlilha 
malerililio the fiour and PIcl:in8 up .11 ullbe 
lllalcn.1 when the R!monl il complvle. II. 
IIlI'Iilicanl emounl 01 lime .laplO. belween 
the lim. lhlll Ihe InIIlerial il R!movt=<i lind the 
lirae It it baued. Ihc .. bellol malerial i. 
1i~ly 10 city oul .ad aenef'llie .. buloe-Iaden 
dlYl when It i. dillurbed by peoplc woriUna 
willua the .ndOIUl&. Any .IIl.IIOI-

CUallllllRalad ,uppltee .ad equipraanl thitl 
caMol be d.coalamiDalad ahouJd be 
w.poMd 01 in pre-I.bel.d bMaa: IWIDI III tlUa 
calcSClry include plul.lc: abeeUaa. ~hIe 
work clothina. r .. piralot CUUic\ael. ud 
cunl.lrainalad wuh wiler. 

A c:hcc:klill it ODe ollb.t moat .ffective 
Illcthodt 01 elllWi.q .dequala lurvei.ll&Dcl ol 
th. ullqrily 01 the a.o..IOI NlIIOYal 
eacJOIure. Suda a checklial .. eAoWD la ~ 
F~ P11lin1 out u.. dIeck1ia&.e u.. ~noln. -.. 

Asbestos Removal. Renovation •• nd 
De.olition Checklist 

Date: 

Supervisor Project • 

5-212 
31:3116.25 

01 -en ,bulla which ubettoe _val it 
beln, perfonaad wiU IllY. 10 ~l thae 
all the DlClIlllry prec:autlooa wtll be laUe 
duriIIi the .,bellOa removal wGrit. 1be 
c.b.c:Iditt c:oalainllA"''' {ot eoaunna that 

• Th. work ....... ad.OaUN .. CODIpt.le; 
• The oqallve-praa&&re ly,laIIl ia in 

opehlioA: 
• NICItUAIJ lip lAd !abe .. aN uaeca: 

Work Area (sq. ft.) 

I. Wort site barrier 
Ploor covered 

Walls covered 
Area ventilation ott 
All edge. sealed 
Penetrations .ealed 
Entry curtains 

II. Negative Air Pressure 
HEPA Vac Ventil.t1oD svste. ____ __ 

III. Signs 

Con.tant operation 
Negative presaurv achieved 

Nork area entrance 
8aga labeled 

Iv. Work Practice. 
Re.oved aattir1al proaptlv baqged 
~terlal worked vet 
HEPA v~cuu. used ., 
No aaoking 
No eating. drinking 
work area cleaned after coapletion 
Personnvl d8cont~.inat.d •• ch 

departure 

v. Protective Equipaeot 
Disposable clothinQ used one ti .. 
Proper NIOSH-approvtid respirator. 

VII. Sbowers 
On site 
l'Unction1nQ 
Soap ~od towels 
Used by all personnel 

Piqure P-6. Checklist 

Yes No 

- --
-

-

-
-

(1ec.1IK.1&A4I' .. f] 

111 
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CONSTRUCTION STANDARDS 

A"pefld.ix C 1o 11IIZIL.S6-WariL ~ 
and EAP-iaI CoainMe Ie. SaaaIl-SQIa" 
Sbort-o..,aUoa A.o..I01 ~vaUoa aM 
ht.t.i.D'- Acl1vi~MADda&ory 

nil. 'ppendixll nol m.ndalory, In IhoIl 
cnnslrvcllon mdu.lr)' l'mploYl'n may chOOM 
10 c.omply wilh .11 01 Ihe rwquarelllenll 01 
O~ IA'I fiDal ruleloe occup.lionMI lIlpc»ure 
10 .. 1..:.101 10 Ih. GOnalrucuoD indUllry, 
, 1~ I low ever, empluyft'l wl6bi"l 10 be 
I:JUlmpled lrom Ih. tequitemenl. 01 
poIr ....... ph. (ellel Mnll IOIZlIilJ(BJ 01 I 1a::a..sa 
lIIall GOmply wilh Ih. provillou 01 Ihil 
Ioppundix when pcrformiaa .maJl-lCIIle, ahurt· 
ciIIralioa tenovaliun or mainlel\lU\U 
acuvili"., 05llA IInlacip.ln th.1 employ.,. 
in Ihe ol,,'ClriceL cerpenlry, ulilily, plumbi"", 
IIl1U Inlatioe conalrvclion lnldet may wl~b 10 
M\"lIll1wrmulv .. o( Ih. fiMI 'Illlldhrd'. 
u.lllpliona lot .mall-ICeI., lIIot1-CIUlllllon 
n ' RQ\' .. lion and lIIaiCUeRIUICI uponllUftL 

Dt-/iniliun tJl5mGJJ~/G. SJItJI1-Dlltrlticln 
Actirili., 

Fur Ihe plltpOMl o( Ihi. appendix. 1lII1I11-
acale, lIIurt~lU1Ilioa IWftQvllioa lAd 
lUltinienance IcUviltel .... laalta aw;h a .. bUI 
nol limiled 10: 

• RHloVilI o( a.helloe-cDnlllini"ll 
inlouialion on pipes: 

• KemavII' 01 small qUllnliliet ol.abatw.
"IOllIinlnlloaWalion on beallla or llbo\'a 
ccilin.,.: 

• RoplaulMnl 01"" ulJ'-.. lc.a-c:onII&Wna 
III.UI un I ""Ive: 

• 1na11l1l;aUon at remonl o( I amall MCtioa 
o(Ilr)'wull: . 

• lnalllllllion olalcclrical conduila Ibrouab 
or proxillllil 10 l.batloe-cDnlliniq , 
milicrilll .. 

Evidence In the reconI (1ft the Suaunaty 
Ind Explanllion aeclion o( the preacah1e (01 
poItultllpb III. Melhoda o( CompU&Ace. (or 
• Pf!cirac cilliional augeall 111..1 thl .1IM o( 
CM1IIin qinecrtna and worit pncllca 
cunlro" iI capable o( nduciaa employee 
Upo.w"H 10 ubelloa 10 "ve" below the 
final '"lndard'. IcUoa "vel [0..1 1/"). 
s-v .... 1 conlrol, Ind worir. ptacll, .. , uaecI 
eilhet ainalY or In c::oaabtulioo. caa be 
employed al(ccllvely 10 reduce Ilbntoa 
ellpo.ura dlilina IlNlllnaainlenanc:a .nd 
reoovelloo opatalione. n.- IncJudft: 

• Wet lllliboda: 
• ilaaIovII ma!hod. 

7-10-11 

-u .. of Glow bqa 
-Ra_1 ol.lI&.Ire ~oa huui.ued 

pIpes QI' 1CNCtUl'M 

-u .. ol mlA!-aocioau.Nl 
• EIIdo.un 01 .. be.IOI mllelillie lind 
• Mllanlenanca proaralD .. 
Thil IIppeOcUll d.Kn~ thaae contro" lind 

WI)" prMcUCCI in delaiL 

Prep4tr1tion olth_ AIM &t/~ R~nuWltiQtl or 
Moillten~ Acti rllin ., 

The finl .Iep In ptWpalina 10 palfona a 
amalJ·acale, .hor1~1ioa aabeelua 
renovillion or lIIIinLanllN:8 I .. k. .... lIrd1eu 01 
Ille abalecnanllllethod thel wW be IIMd. I. 
Ihe remonl Imnalhe work arua 01 all objaca. 
Ih.1 II'" lIIovlble 10 pro&ed tbcaa (roca 
ubelloa c.onllJllinalion. ObJect.a lhal CIIDDOI 
he removed 0\1111 be covl'l"ad COGlp"llIly _IIi 
• 6-mll-lnicIL polyathylene pllllle abMllAI 
be(OlI the talk. blaIne. U obiec:1a have 
.lraady been conlllmiAalad. lIMy IIhouJcI be 
Iho,,,ullhly d.lned wilh I Hiah £mc:Iency 
Plu11c:v .... Air IIlEPAI ftIlend VIlCUWD or be 
wei wiped t!.(ore lb., .... recllQved from LIM 
worit .rea IN comptelaJ, aacaMd III the 
pl •• IK:. 

5-2\2 
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or nmouHon openalion lind w'Uina Illeni. 
.hould be ILMd conlinuaUy throur&houllIM 
woriL P4n~ hI enlure Ihlll .ny dry &&be.IO .. 
cunL&inl allllltan.1 I1Ipo .. d iA the C04oI'M 01 
Ihe wo" II wei .nd remall\a wei IIIIUI flAIl 
tliapoiWIL 

Rr.mo,',,1 01 SmaJlAlIIOCJnt of Mbata.
Conlllinin, MOIHialil 

Sevanal _th.uda cen be UMd 10 relftClve 
IIIIIIIJ IIIDOWIIa o( .. beeloa-conl~Rina 
malerill. dunna unaU-acala, .hol1-d ...... Uoa 
IWROveUoa DC' _inlftllloca I ...... n.. .. 
iadud. u.. ..... 01 alove be ... 11M relllOvai 01 
III enU,.. .lbcalOH:Qvered pipe or llrucllll'l. 
and IlW c:on.truclioa ollDw-ancloawn. Th. 
proc:ad...,.. th .. l _ploye,. lDull 1&11 lor .. eta 
allheM oparaUona II they w&Mta .. all 
IhalNdva. of Iha rlMl N!e' ..... plioGa .... 
dnc:ribed In lbe lollowlna MClloaa. 

Glo"_1JGIf 
IU diacuaNClIA the SuInawy Ind 

£"piluu.lloa MCUoa altha praamb!e (ew 
JIIIn .... pb 1I). Wathoda 01 C-pU&ACe. 
evideacllll the .-d IacIIc:aLa thet the UN oC 
pave hap 10 adoae the woct ..... durina 
_u ..... ..ak. ahort-duralioa _1A&eO&aC:e ew 
reaovaUoa aoc:tlwttiea wiU ....wI Ia .. ploy" 
IltpCIICIteIta "'101 lhar .... belDw the 
Clnel .l&ad.a&nl'. aoc:tioa le" .. 01 0.1 1/ a:.. 1bIa 
eppead&x p&QVidn taqW-1a (or pav .. 
bq (II"OC:IIIhne III be followed b)' e., ... 
wi&IUaa 10 lIVId IlaasaMlv .. 01 the IIIDdard'a 
esemplioaa (or -=b ac:Uviu... OSHA .... 
clet.-aWaad that ...... 01 tbeae JIr'OC*iura 
wW ~ the lilow time ~Ied aven .. 
(TWA) ~01 ampIopa Ia,,~wed III 
theM work opanlloaa 10 IewIa b.Iow 1M 
acUoa lev. lAd .U tIwa provide a cS.pa 01 
ampioy .. prgtadiaIl equiwa'-t 10 that 
provided by QQRlpU" ..... _itA all prowiaioDa at 
the ruwal nUe.. 

C/o,,_ &, IlIMGIlIlio& Clove bap .... 
Ippnu..iID.aolel, ~wida lima M-incJ.. 
Ioac bop filted """- t.bnaqIlwblc!a the 
woct CUl be parfora-d [ ... FIpre C-1(A)). 
Whea properly IAaIaijed lad lINd. the)' 
penaU ...... 10 ....... CDIapIeIaJ, laulalad 
rro. tIM ubatae ..a.riaI.-owed 01 
"'P'ac:ed IaIWe 1M .,., Clove hap c:aa .. 
provide • IluibU •• eulI, 1utaU.d. lAd 
qukkl, clla.utled IIIIpOC'UY ... U work 
..... -=Ioawe IlwIIIa w..l (01 ... U-ec.1e 
-*-'01 reaowauaa DC'1M1pt_ ..... 1ol-. 

\ , 
\ 

\ 
I 
I 
! 
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1 : ~ .• h:n.l~ Ilf cuu.1 cnnl .. .:1 dunn" l"lun: 
... nl, ·nal\l." uprr.ll illn1 
SUf,h ..I pr.nn.an,ml II.o! .. 'UI !hl' I.re IIr Ih,' 
u.:,lin~1 "nclu.ure IhuuliJ h .. huill ,,, ""." 

.:un!Ir.I~lIlln mlllen"l. 11m.! 5huuld h,. un".IC:1 
",-",.I"nl "nJ airh""l. Enc:lu.un: ..... 11 •• hlJlllc/ 
loCI nl .• dl1 uf lonll\lf!·.,nd·Gruuve 11U.11l1s. 
bu..ru. wllh ,plne jninla. nr gyp.um IJuunJ. 
h''''inlllape:J ",,"mi. The unucrl)'ln" alNc:lulY 
nlUIII Ill: •• 1111: 10 IUllpnn Ihll welllhi 'Ir Ih" 
encln~un:. 1S.I.p,mdl.od cr.ilinll' wilh laid in 
l'IIOf'11 uO nul VNvid~ lIirliw)ll I:nc:lu.ul1'1 and 
.hnuld npl he ull!d II) anclu.e ,INc:11I11!8 
cu\,"rt"d willi ... hcaluaof",unIKiRlnR m.ll,,"lIla·1 
All juml, belween Ihe Willi. lind r.l:ilinll or 
Ih.~ endOiure ~hnuld b4! CZlul~rd hI pMvenl 
Ih" ear.lIpe o( G.be.l," (illCn. lluriRjllh. 
iu.l.dl .. lion or endo.ores. loola thaI lire ullC.'d 
('uch as dnll. nr n\'elloulal ahould be 
equipped _lIb HEPA·fillered vacuum .. 
DeruM c:unllniclinlllhl enclo-ure • .,11 
elKlnul condull .. I./I'phone line .. nn:.t.-.-d 
Ii",,' •• aCId pipet in lbellrel 10 be .nc~ 
.hould be moved 10 eMlU'O IIlMI Ihl enelwure 
will nol hevI 10 be re-opened laler ror rouliM 
M eme1'JG"c)I naainllRllnca. If llIC:h lighl' or 
olMr "Iuipmenl cannol be moved II) • new 
100000liun rnr lowi.lic rell_ or ilmovina 
IIllIm wiU di.lum 1M lI.bnlue-c.:onlllinillll 
mllll:r1 .. I .. /'IIDOV.I reiller Ihan etlcWwutV or 
IIII' '1~lo.·cunl.ininllRlllcri.la i.the 
appropri.II,conlrul method 10 11M. 

Aluilll"'nultf'C i'n'lllUm 
An .. batl)' lMinlen.ncc pfOlll'llm lIlu.,1Mr 

inili .. lrd In .11 r.cililiel lhiIl he\'e •• betloa
amlilinina 1D.1en,,1 •• Such • pc1IIflllll tbI1uld 
, u\le: 

• Developmenl or an Invenlory or 1111 
bcrtll»-CORl.ininll maleriAl1 in lhe: rllcilily: 
• Periodk aaminaUon or .,11 ubrIla. 

conlainiftllMleri.l. 10 dalecl delr.rioralion: 
• Wrillt!R prGCIIIdures rM hanclllftl aabetlOll 

m .. leri.11 dUli.,. Ih. perCum\llnee or amall· 
.calft. ,hort-duralion mainlll'RllDtal .nd 
n:nov.liu" IIclh,iliea; 

• WrilleD proc.eduns rM •• baloe 
d •• po .... l: lind 

• Wrillen procvduraa rur d •• line wilh 
"Mllot-l1!ialed ellll!l'Jt4!nci ... 

Meruben or 11M buildi",,'1 mainlr.nan~ 
en,pnecrinl a .. rr leleclricl."" helli""'.1r ' 
wndlliunlnll maineen. plumMII. 1:1t:.1 who 
m.y \)e requited 10 IIMndle ".br..IO .. 
conllllni"ll m,lIenul" ,hfluld lKIlnaiMd In I.e. 
proadur .... Such traininl .boWd Include .,. 
minimum: 

• Inromwation "'I.rdin. types or ubaloa 
.nd ill v.u10111I1Ift lind (anna; 

• Inrormallon on Ihe 1M.lth errectl 
lI.aocialed witb •• bMloe e~~ure: 

• o..ICripUOM or lhe proper IIll:lhodl of 
hwndUnl .. bala.conl.inin. mllteri.&la: and 

• Inrorm.lion on lhe Ule ur HEPA· 
equipped dUIII cartridce l'MpiClllory And Olher 
penon.1 prolection durina mainletlAnc. 
.c!l\·itln. 

Prohib't..:i ACljviuH 
'Ole Iraini"" propam rM Ihl mIIlalPMncI 

rnflnet:ri"l II.rr should dHCllbe method. or 
h ..... Jlinl .Ibaloe-con .. inina me"';lIla u 
well .1 roulln. mainlenlnCl ac;livilin thll 
.,.. prohlbiled when al"-Ioa-alnl.lnllll 

alenale va involved. FM ... mple. 
alnl_C1 Illrr amployee. aho<&k1 be 
~Ied: 

• .... ul lu onll hulel In .,bnlu"c:uClliliClinll 
m",,·n.1I»: 

• .\"IJI In hiln!!pl.lnl. ur p .. :I"' .... 'In 
IlmC:lurel r.uve",d wllh il.b..ar ... ·I:unIKminll 
m.~leTl:III: 

• SUI lu 'lind il,bttalnl-c .. nluini/tjl nUOf 

Itll!; 
• ,v1J1 Iu d"mllJIC ".iJc.'OII-r.nIlI .. illinq 

l1Iuh:md, wh.le movinl rumilutV or ulhl'"" 
"hjr.cl.: • 

• .V,'t 10 inll.1I cun;tin •• drupr ... It 
di\' idefa in IUch • w31lh.llhey dllm •• e 
1 .. ~'ln.·conIHininl mlllr-rillla: 

• .V .. t 10 dUll noon. ceili", .. 1D0Idi .. "" IIr 
ulher ,urr.ec:. in .ube.lot·c:tlnl.,mullllr.d 
en\·ironmenl. wtlh a dry bruah or aWL'fIp wilb 
II dry broum: 

• Nol 'r. U .. lin ordin.ry Ul;Uun, 10 ':"'11:1 
up .lIb,..;.1!' oConl.ininR "'abri.: 

• .,.~" .. emove ':~llinlllile.IMliu. 
.. ~:"'.IU'of",unlllini", maleti .. l" ,,; i1hllul 
welirinlllhc proper IWpinh,')· prglktiUn. 
dearina Ih. lire. or olh .. people •• nd . 
o~ .. rvi", .. be.101 f'8I1IOYaJ walll disPllM' 
proc:eciuNl: 

• Not 10 remove ""Iilillion 1)'I11Iftl m18s 
dly: .and 

• .'Vol 10 alwlut venlilaliOD 1)'Ilem lille,., 

~ H to 11m 51 BUNI ... ", 
TedaaicaJ 1Dl ...... r .......... N .. 
J.c.odaaar, 
L Subat;aacr. ldenllfiCIIliua 

A. Subll.ncr. "AibaIOl"lllbe nllnw or II 
c1u1l or m'jplaium-aillca .. minet'al. IllMt 
occur in fibroua rona. Mlnenla Ihlll ... 
Included in Ihia crouP .,.. ctvy.oUJe. 
CIOr.Idolil ... !DOIiI .. anthopbyllile ubnto.. 
lremolile l.betlO&. .nd ¥clinolil. ubestOL 

8. .... betlva. lmnoUle •• n\hQpftyliita. aDd 
v.tinolile ... uaed in lbe _rllCtl&te 0( 
helll-ralilani clothi""" .ulomoUve brok. ud 
clUlch lIninp. .nd II .... riely 01 buildiPa 
malerillla includina noor 1I1 ... 1'OIIlJnt r.lt .. 
ceclinlliJ ... ubetloa-c.eroc:nl pipe IIIId tMot. 
.nd fire-rni.lanl drywaU. AahcaIOl. 
lremolil ... nthoph~lUle aad IIdioolll .... 
.... 1 pteMnl ia pipe lind boiler inauletloa 
awlcrilll ... nd ID .pnyed·CIft _&eri.1e 
Inculed UQ be ..... in c:nwlapKa,lDd 
bcl_nwlIlI .. 

C The polenlitll ror .a IlIbcllOll-aMllltinlna 
pruciUCI 10 rele ... lIreal .... ble ribera depttnda 
on ill dearn ur rrillbilil~. Friable _11l1li thIIl 
lhe melerial can be crurabled wilh .... ad 
ptrsSUM and il thf!",rore /ilu:ly 10 _II fib.tn. 
The Rbroua Of' OWly IpnI~IId-on ... leriule 
...-J rM finrproofip .. Inlollliion. or IOUnd 
pruurllllll'" cunaMJl:nICi lei be friable. III'" 
thc!~ OI;adUy ro:le ..... irtlofne Oben if 
dilluriIeIJ. Mlllllrilli •• udI u vfayl'lIabnlA» 
noor hlf' nt roorllli r.111 l1'li CON_cd 
nll"rrillblc .nd aen--Uy do nol emil .irbonw 
fibcn unlell .ubjodf!d 10 ModiOlI nt .... win. 
operliion .. Aabnl~l pipe.,.. at.c.:1 
can elDil lIittJome liben " the .... t.ri.J. lIN 
cui ur Mw.d. M I( they ... brobn cIwina 
demulilion oJMl'8l1oaa. 

O. Permillibl. 1Il~ IxpoMn 10 
.irborne ubest.,.. trelllolU"UlhopiIyIUta. 
.nd IIctinolill fiben ... y nat UCNd Q.Z • 
liben per Cllbic cmd_11II' ol eir (o.z (/oc, 
IIvera..-d 0"" the &-bow wariLde,. 
IL tlHlIb liuard 0.,. 

A. Albc6loe. IremoUI .. aatbophyWI .. ud 
IIClinulill caD callM diaablinl rnpl~IOfY 

REFERENCE FILE 

di~ .. <e :1nd \·.uloua Ifll"" o( can"A,. ir Ih., 
fibr.l •• U'C iuh.led. Inh.hnll ur 1011""10" hi ... ", 
'NOI 1',III111mlllidied clolhlOll ur sLin r..an .. I~o 
rr.uh In Ihr.ae diHUlel. The I)'mploml IIr 
Ih .. w. di", .. ". aener .. Jly "'II nol .. pJH!nr (or ZO 
or me,re )'l'IIln .1(ler inililll Upe.lura. 

D. r.Jl",,_"'" 10 .. botIIOS. Ifemolil .. 
.nllwph~lIile "nd IIclinolilll h .. boren Ihnw" 
101 cau .... lunll eiln.oer. mClOlheliolM •• nd 
Cilnur or Ihe lIumlich and colon. 
Mcsolheliunw ia .a rure CIIn.:.:r or lhe Ihill 
membnlnft lininl or th. ch.llllnd IIbtJomea. 
Sympluma Il( melUlhu/iome include aha"neu 
u( hrellih. p.lin in Ihe walll or thll cheal. andl 
or ItbdURIiMJ pain. 

111. Rr.apiCllI«l .nd Proh:clive Clolh~ 

A. Relvinlon: YIIU .re required 10 wJ:llr a 
rnpiClllnr _hen perfurmi,.. Ialkl th.1 reaull 
la a.bMloe. IremuJile •• nlhophyllile lind 
.clinollte npuaura 1b.1 .xceedl Ihe 
paraalalib&e npoeure Ilmil (PEL) or cu C/c.c. 
1beae condiUona can occur while your 
employer Ia ill lhe procell or inallllli"l 
'"lilll!flr1na coatraillo reduce albctlw, 
tmnulll .. antbophyUII •• nd Idlnoli .. 
eJ(1J'*U'I, or _here enainllrinl conlmll .re 
nol rellaible to reduce ubnloL IrelDOlIl ... 
.nthophyllil. and ICUnDlile expoaUnl. N,.. 
pllriryina rnpinton equipped with. hiah- . 
.fficlencr piIIliculll .. lit (HEPAI ru,er CIIa be 
ItIed where airbMne 1I1lM!a1va.lreIDOUlw. 
.athophyW .. and acliDolile fiber 
c:onc:eRIn Ilona do nol oared z rl ex::. 
ott.wi ... "iMupplled. poeiuve-preuun. ruo 
rac:epiec.e rapiralon IIUIt be ~ 
DI.poeable respinlon .liual ....u lint not 
peraaJlllId 10 be uaed ror ubealoa. tretnolJl~. 
.nthophylllll iAIJ ac;tiAalill won. FM 
erradivc prolAacllGa. rapinton au&It fil your 
rac.e aad ba&I tnucfy. Y CII&r IIIIpIo,..r Ie 
reqWnd 10 coaducl fillaU whea yw In 
Ont ueltIMd • rasplralol aad "Ill' • IIIGQtba 
lberufler. RapinlI4II'I ab.IuId not be 
~ M ,.._ad ill "..... aihl~III)'" 
wheN lhelr '*' II require4. 

a. PIUIadlvCl CIotbinF lou ... required 10 
WHr ptOhldi\'1 dothlnt Ia work .,... when ..-.01. tremollLl. antbothylilt .. and 
IICIinolill fI_ CXICII!entnlioaa uc.d lhe 
pemlillibla IllpolUlW limit (PEL, 01 Q.Z Clot: 10 
prevenl cunlaaainatlon ollM akin.. Where 
proWcU". dodaiaa Ia requind. )'OW IIII~ 
mUll pruvide you wflb deaa..,.-Is. 
Un'" )'011 II,.. wortWta CIa .1.,.. .abnloe, 
~ ..... tbophylUI .. lad .c:UaoIlI. _.1 or ~itlon projIIQ. )'OW etaplo)'er 
__ ..... prcmde • ca.,. rmaa and 
aepeAlllocUn lor your .~ dIMba and 
coal.milWlad -n clothd.II\'o11 .... 
worlti", 011 ..... ubalOl. Inmolile. 
ea\hnphyllil" alMlllCllnolill ~...J or 
demol4lioa projacl. and where ilia reuible \0 
do to. ~uw. etnpIoyer _I prooviIe • de .. 
ronIII. .wet'. aad daooalanri .... roaa 
aanlipou 10 abe __ ..... wt.a lea-lac 
the worit ...... you ...... ~I 
coal.,aluled c:IoIIWIt before pnaedlaa &0 
the lbawar. 11 the abcnnr Ia DOC "~t &0 
abe wodt ..... )'OII1Il1IIt _1IaIAIIa lOW 
dodWIa W .... pcoc:ncIiaa 10 daute abe 
_ lad aIaower. To prawnt IaWlaa ribera 
\0 _ ..... lnated chaap __ .... Iba .... 
"'''1 your respinlor on IIIlIII yw Ita". the 
,,-,-.nd mlel' the deea ~ 

[lM.1aua.~p ..... 

ttl 
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CONSTRUcnONSTANOAROS 

IV. [)ypou! Phacad_ ud CIaanup 

A. w •• t .. lha ..... a-nc.d by Pf'OOMMt 
when .1b. •• eM, u..moU ... ulAopbyUIte. ud 
.c:unoUt. i. p ..... ntlnduda: 

1. Empty .1b. •• eM, 1haIollte. uaaopb)'Wt .. 
and IC:ILaolia. ahippiq coaa.iMtI. 

1. Proc:ua w •• a.. IUda II cu'linp. 
trtmInlnp. M ... tee' lIIA.eriaJL 

1. ~ wu&e lraaa 'weepiaa M 
uc:uumil\lo 

to AlhuIGe ~aa, 01' IDauIldq 
_...w dial ia ... _ved from buiW1a.L 

L A.Ibe'~lIiAiq bc&i1din8 ptOduc1I 
,..,ved dllriq btW.dIna ruovldon or 
"-b.iDa. 

.. Caa.aaUAitad dLJpoubie pro&actlve 
c:Iothina-

a. Empty ahipptna bap C&D be naUeaad 
lADder uAaUit hooda lAd p.cbd iAlO aUtiab. 
coa •• iDeA CM dUpoaaL Empty IiUppiAa 
d.Nma .... cWlicuJt 10 c:leaa uwllhould be 
MaJed. • 

C. V.cullGllop 01' diIpoMbi. p.1* rul .... 
ahoWd not be cl.aud. bu. ahouId be Ipre),ed 
wllb • 11M w ..... llliat aDd placad lDlO a 
labeled wille COO'I;".,. 

D. PI-. wu&e and bOUMk-plnt wa.l. 
Mould be wetted wilb w.ter or • _ .. tura al 
wa •• uwl -'lClaat prior to pvhli'" Ia 
dlapoMbie cooliinal"L 

Eo AabnLoe-c:oalliAJnt _terial aJwtl. 
N_wed froaa bWldinp aa&&at be dUpoMd al 
Ia ... k,'iab' 6-aW thick piaadc bqI. pla •• ic· 
lined c:aniboud COIIl1Wen. 01' plutic-liDed 
m •• a! contalaera. Tbua w ...... which .... 
N_ved wbil. w.t. Ihould be M.led lD 
c:oat&iDerl beCore .... )' dry eMIl 10 aaiAimlu 
1M te ..... 01 .. bu.eM, tl'lmolJ ... 
ulbapbylli'" lAd 1CliAoUa. fibert duriq 
budlinl-
V. AcceM 10 lDlonutioD 

It. Eada ,..,.. your IIIlployll' Ia requin:d '41 
inIon. you oC dIa iAlonaalion CQR'&aiAed III 
lbla .lIodwd aad .ppandic:es Cor ut.nto&. IA 
.ddiUon. your employer mUit IAIlNct yeM! IA 
the proper work practica Cut lwadlin. 
•• bu.oe-coo'aiAina 1IUI.1IIiala. lAd .he 
CUI'Nd l1li DC ptOlICtiv. aquipmuL 

a. Your IIIlploy.1a raquiad tD datwmina 
wbather you ... baina .xpowd tD .abetteM, 
YOIa or roar .. prnea.adv. hal the riPt to 
obean. _ploy .. maallUlman" and tu 
NCIDtd Iha raul .. DbtaiDed. YDur _ploy. I. 
rwql&1Nd to Worm YOII oC )'our IXpoIura. &Dd. 
tr )'eM! .... upoaed .bov. the penniMibh, 
limit. ... or aha Ia r.quiad tD InCOC'IIl you DC 
Iha actioGa .hat .... beinl tak.n I" rcdllCe 
your upoeute to within .... permiulbla limIL 

C. Your employer Ia raqlliNd to keep 
rwcorda oC your ... poaurn and madical 
~tJou. 1"bne IXpoaUft nc:otda mill' 
be kept CM ...... 1 Ihiny (301 y ...... Madic:al 
rwcorda m.,.t be k.pt Cor .he period or )'Out 
_ploy_. pllll thitty (301 y ...... 

D. Your IIDployll' Ia ,..qutred 10 rei .... 
your IIXpDI'&I' .ad 1DIdaca1 nc:otda to your 
pbyaician 01' da.ipa.ed 1"IpNMIl •• liwe u.poa 
yow wri.1.I4 raq_L 

App.dlw I .. i WI 51 .... See' 
Swv.w..-. Cuide'l_ rar AabeaIoa, 
~te. ~,wa.. ud Ac;deo'iee, 
t'- ... ecWcwy 

L Iloua. or Eairy 

IAJaalaUOQ iQIIIl!oL 

7-IQ..eI 

IL TDKKOIOO' 
Climcal IW1danoe or tb adV'It'M .ft1Cll 

lllOCIa.ed with IIXpOIIUI '0 uba'a.. 
tremotit .. ulbapbylU ... lAd acUAoUI .. Ia 
preHn. ill \he r_ or .. v ...... weJ1~u.cted 
Ipldlmlolo&lcalltlldi .. 01 ooc:uptdouUy 
upoaad wOl1Lltl. C..wy coallcll 01 wotkan. 
• nd penon. liwtaa ...... aabuaoe. lNIDOUte. 
anlhophyUlte. aDd 1CI1Dol1t. aai.nae. "... 
lIudj_ have abowa a a..a.u .. uaadadoa 
belWHD CXpoauN to ...... '0I',a.ara.aU ... 
l&Il.boplayWI .. lAd actleo!U." .. 
Inaeated incideacl oll .... c:aDmI'. pleural 
I&nd peritoneallDMOl .... ',.. pacraUataada&l 
Clncat. ud ubatDlAa. 11wt latter ... 
diaabllQl fibrotic lu.ac d1M&M tbat ia caueed 
only by expo.Uft.o llbatoe. Eapoeure 10 
ut-lo .. ll'ealoUte. IfttbopbyWte. lAd 
• c:.inoli.a ba, alao beaa auodaaed willa u 
inawuad iN:iduca 01 nopb •• al. kidDey. 
lAuynpal. phIryJIIeal. ud buccal caviar 
C&IICII"L AI. wilb otbw kDowa c:broaic: 
OCCIIp.liona.l d1MaAa. cliMua uaodaled 
wilh aabe •• eM, lrIIIlGlIl&. loA~yW ... aacI 
ac:tinolill aeaeraJly .ppeAN .bout2lO YMI"I 
rouuw"" the rll'll 0CQ/lftAC8 01 expGIUI'e: 
Then IN DO kaowa acw. .aida ueadaLld 
wilh upG8111'11 to ubn&oe. ~ 
an.hop!.yllil .. lAd actinoU'" 

Epld.nsioloaicaJ IIud1a 1adIca .. that the 
riall oC luna c:ucat IUIIGq IlLpOMd worbra 
who amok. d ..... t1aIla .... Iy iAc:raawd 
0\'11' abe ri." oC ll1A8 CUCIr UIODIIIOG
upuaad amokara or ~ noa._ken. 
TheM .tudl .. '\l18li' .... t caaatioD oC 
amoIWIa will reduce the riM or I"", c:aacer 
ror • penaa .xpoaed to ubnIOa. tretaoUte. 
uahophylUte. and ac:tlDOlI .. bw wW not 
re.l1ICO iI to the .... lev. 01 riM II that 
exll'lna CM an npoead won. who baa 
DI\"It amolr.ed. 
lIL Sipalllll Symp&oaaa ol Expu.1II'I R.wlaItad 
DiaH .. 

Th. 111M lAd I)'IIIpto!IU oil"", CI!ACIIt or 
aaluoin.aunal cancar iAduc.d by .xpc»utW 
to IIWnwa. Imaull ... utbopbyWte. !lAd 
IIClinuUl ..... not III1iqlllo ucapt aJw.t " chat 
X-ray oC u upoMd pallaG. wltb l&aaa c.aacer 
_)' abow plwral pIaq ..... pIawU 
calciracatlOA, or plau.ra1 nbtoala. S),mplocu 
chUKllriallc or IDItOtb.Uocu 1Ddud. 
aboc1nde 01 bnath. paillia I'" walb or Iha 
eM.L .. abdcwiAal pUL t.MeolhalicMu baa 
• milch loaau la.1ACY period c:ompered wilb 
luoll cancer (-to y .. ra VUlYa 1~ ,..,.~ 
and _aotheU_ Ia t ....... ,arelDON 1I ... ly to 
ba rUWId amooa won ... wbo w .... nrac 
upGMCI to ubatoa atu MIl)' ... 
Nno .... Uoma ia alw.y. Catal. 

AWe.IOIi, Ia pvJ.moauy tibtoala callMd by 
Ih. ICCWDuJaUOQ oC llbulQl fibcn ill the 
1l1li'" SympaomalAclud,e1horuleea ol br.th. 
coutIhina. Calillil. lAd vapl C..uop or 
lic:lweu. Wh.a the fibroei. w--. 
abonnaa of b .... th occura IVa a ..... L na. 
diaPOa&l or ubH&oaia Ia baaed CIG • ~ 
IIr IApuI\IIW '0 ubntoe. abe PI' • ol 
c:baracterillica ~c c:t.ane-. ... 
InaptraIOry cncIr.J_ (Rla). uad otber cllA&caJ 
Ce •• _ or Cibloaiaa luac diMaM. PlNNI 
plaquae aad lbic;klQi", .... obMrved ua X
ray. 1IIir.an dunDc the eeriy a&aaa olabe 
di_ ... Alt.aa1Olia ia or_ a pIOII"IIIiv. 
d.iaa ..... VlD ia the abeenca aI coaulWed 
axpo&IIN. .It~ tb.Ia appean 10 be • bIablr 
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incihllCiualued cl\arItCllriitic. IA MV ... CUll, 

c1M.h may ~ call1ld by ... piralOlJ or 
c.udi .. c r.llure_ 
IV. SwveiJlallca and Prev.ntiv. 
CoAaldereuaa. 

AI. GO.eci abon, .XpcIIUft to a.belloe. 
tremolia.. uthophyUi'" and .c.lnolii. ba • 
beea liIlUd 10 lin inc .... Md riak all ..... 
callCll'. muodMliolBlo .al.roill.ndn.ai 
C&IICIr. uwl..o.a-a &!IICIGI ~UaAaU1 
upoaad -w.. AdaqIll'.1CIftIIi.na tn&e 
10 del...w loA employ .. •• pollllc.ia1 Cor 
deve10pilla Mrioua c:hroak dIM.MI auc.b II 
• CIlIlCar. lraaa 'XpcIIUft to ..... oe. 
trenIOUte. IAthoplaylUte. and <IC1iAoIile do nul 
preMatly exilL tlllwev •• IOIIWt ...... 

pan.ic:uJarly cZa. X..,..". and puJ.man.ry 
CUOCIIOIl Ie .... _y illdicaa. .bat .Il employ .. 
bae b.u ovlf'WJl.pCMld to ubntoa. truaulile. 
anthopbyllit .. ud 1dlaoIite. iAcrauiaaJUe 01' 
bar riaIL al develupl", IIXJICIIUI'I .... ted 
cbroGic d1a4rua. It I. tmportaat Cor .be 
playaic:i&a 10 beCOIM IuaiLiar willa tba 
OP':ntiQI coGeMan, la whic:la ~tiClftld 
IIXpoeutI to ubeltoe. lI'IIDoIlte. 
aothophyUtte. UId acUAolIle .. UbI, 10 occur. 
nu. Ia ptUticuIarIy lmpotlIAtla IVaIu&i.a& 
medical ud won IalatoriM aaclia coaducallll 
phy.lc:al .umiaaliona. WhIG u ICllv. 
employ .. hae bMo idaaUrlld .. "'v"" beea 
overupoaed to ubcI.eM, INmoUae. 
utho.,hyUi ... ..0 .diDolit ........... t.un 
bylbe ampIoyar to .Ualinaa. or -alaa" 
Cllrthet UposutlihouJd a1ao lower Iha riall al 
aeriI.Iua lana-tena cooaequeacaa. . 

11w anployar ia reqlliNd 10 iAllitlill a 
INdic:IIJ lUn'.illitAat pt08RAI COl' .U 
IGlPIo)'_ wbo .. or wiU be upoa.d 10 
uhn.oe, Irnwl.1e, antbophyllil .. and . 
lICu .. "Li •• al III' .a..~a the actioa lneI(o.l 
fiber pet cubic CP.IIlime.er or airl Cur 30 or 
IIMInf <ill)". pet )·o= .... 1IAd rM all eaapwycc. 
wbu ure lIIiQMd III _ar I DlliA.lv .. pra .... 
raapinllor. All euaiAlabon' and procedurwa 
aau,;! be perionacd b)' ut undtrt .~ 
..,~ ola liuaMd phraic:iaa. .t • 
n:~h"f Ii ...... place. aad a. DO COlI 10 
lhe dlpIo)'H. . 

A1~ braM litti.ucie I. pva 10 tbe 
pbyllic.iall in prucribina 'pacific I .... 10 be 
lucludfod lD the mWLcai lurv.il1anc:. Prvpul. 
OSHA raqul,... lucluiioa or tbe Collowinc 
cll!mMl. in abe ruu.IDI,lWlliAa.ioG: 

(iJ M.Jlc:allad __ hlll.oria. wilh apcdal 
empbwai. d1tlCted 10 ft'IIIPl- GItha 
.... pln .. oty _, •• .en, ca.diov.acW.u IJ ..... 
uod ~va lrICt. ; 

(Ii) Complltloa or tIM rapira.ory di ..... 
qunl1uaua .... COIWoine4 Ia Appeadlx D. 

(Iiil A pb),.W:MJ IUllliwuloa iDcJudina. 
chat roenlamosr- ...s pulmoaaty functioa 
a..1 .tw. iDcJudaa ... a'IR-' ollb. 
.aaplo)· .. •• rorard vital4olP.dt)' lPVC) aacI 
run:.ad '~IOIJ v~ al DOe MCOOCl 
(FEV.~ 

(ivl My Iiabotaloly otolbll' tat tbat tbe 
~ pQ)'aidaa de-. by aouod 
!IIIdlca1 prKlica 10 be GCaIIUJ-

lbe _pIo,. Ia reqllired to ...u Iha 
prncribecl t ..... vai1tabl .. t .... 1 uauaU, to 
0- eaaplo!,_ CIOY~ al .... 1haa 
,PiOQI\ed II ntC»CIIInIDdedbJ ...... ·ini ... 
pby,iciaa: lAd ........ Iloe ol 
amployll\aDL 

( .... , ...... "',. *1) 
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TOXIC SUBSTANCES 

111'0.'00' ASIIESTOI. TREIIOUTE, 
ANTHOPHYWTE. AHa AcnNOUTE. 
I Sec. 1910.1001 reviled by 51 fR 22733. 
June 20. 19861 

(il I SCoJpe and applicalilJn. (1J Tbi. 
.e':lion applie. 10 aU Oc:c:upillional 
ell.plJ'Ul'I!' 10 .. be.loll. t~molil •• 
ilnLhlJphyUile. Ind aC:linnlil~. in all 
indu'lril!' covered by Ihl Oc:c:uplliolllli 
S-l(eIY Imd Huhh Ac:t. except II. 
pruvIlJ.~ in paraarlph (1)(2) 01 Ihi. 
1Wc:lion. 

(1) Thi. sec:liun doe! nol apply 10 
con,lrucllon work II defaned in 29 Ct'R 
1910.1:!(b).IExposUt'e 10 .. ,be. to .. 
UP-molile •• nlbophyllile. and 'C:linolile 
in c:onslruc:li"n work i. covered by Z8 
CFR 1~U1.58. r 

(l»J De/inili"n£ "AC:lion It!vel" me.n. 
an airbom. c:onceDtralioD 01 a.be.to .. 
trem\Jlile. IntbophyUibl. Ic:Unolite. or a 
c:ombinltion ollhe.e miDeral •• 010.1 
fibl!r per c:ubic c:entim.t~r (f/cc:) 01 &.ir 
c:.llcul4led a. an eisht (8)-bour lim ... 
weiShled averase. 

"A.be.tol" inc:ludel chry.ottla. 
amulite. croc:idolite. b1Imolita albeltoa, 
anthophyllile ube.to ... ctinolite 
aalt,sl"" aDd eny 01 theM minerall that 
hav. been ch.mically treated and/or 
allered. 

"Allli.tant Secretary" mean. the 
ANillant Secretary of wbor for 
O&;c:upctlional Salety and H.allh, u.s. 
Department 01 wbor. or d.lipee. . 

"Authorized penon" m •• ns aDY 
penoD authorized by th. employer aDd 
required by work dull,. to be ptneDt in 
resulated area .. 

"Diret:I"r" !Deana th. Director of th. 
NiltionallDatitut. lor Occupational 
SMlety and Health. u.s. Department 01 
Health aDd Human Service .. or 
dl!SiSOee. 

"Employee IXpoIure" m.ana that 
e_polUle to airborne ubestoe. tremolite. 
aDthophyWta. acl1Dollte. or a 
c:ombinatlon 01 the .. minerall tlMt 
would occur U lb •• mploy .... N DOt 
uajng l'II'plratory prolective equiplllenL 

"Fiber" ..... na a pardculala form 01 
ubnto .. lremalite. anthophyllite, or 
IIclinolile. 5 micromelera or lonaer. with 
a Iqth-to-diameter ralio 01 at I .... S to 
1. 

"Hish .. mc:lency partlculat. air 
lHEPA) filler" meana a filt.r capabl. 01 
lrllPpilll and retainilll at I.a.t tII.I1 
percer.t olo.s microlMler dUmeler 
muno-diapcrse puticln. 

"Rrllulilted area" means an IIrea 
eslilblillhlld by the employer 10 
demarc:ili •• reu whel'll sirbome 
c:nnc:~nlralillna 01 ube.to .. lrIlIlolite. 
anlhophyllite. aCliRIJlile. or a 
c:umbin:uion olthrae minetlll, exceed. 
or C:.l:t reuolnilbly be eXjJlcted 10 
e . .;ceed. Ihe penni .. ib"e~po.u"" lir:til. 

·'Tremolile. anthophillite. or 
ac:tinolil." meana the non·a.be.lo. tuno 
or Ihe.e mln",al .. Ind In~ oltha .. 
mln.nda Ih.1 hIve bee" cMlIllc:ally 
trcllted and/or Illered. 

(c:) Permissible exposure Jimit (PEL). 
The employer .hlillenaure that DO 
employea is exposed 10 aD airborne 
conceatralion ola.belloa, InmolUe. 
anthophyllite. actinolile. or a 
c:ombination ollbe .. miDerala ID ncell 
olo.z fiber per cubic: centimet.,. ol.ir a. 
an eidht (a)-hoUl tiJne-weishted ."erase 
(1WA) aa determined by the method 
prescribed ill Appendix A 01 tbi. 
JeCtion. or by an equival.nt melhod 

(d) Expocure monilorm,.-{l) 
C~neraJ. (il DelerminaUon. ol.lIlploye. 
expo.ure ahaJ1 be mede &om breathinll 
zone &.ir aamplel that .... repNHnt.t1ve 
ot the I-hOIlt 1WA oIuch. employee. 

(U) Repl'IIMntativ ... hour 1W A. 
employee expos"," shaD be detttmiaed 
on the basil 01 one or maN MIIlplea 
rep ..... DUnS tull·abiIt expuurel tor 
eac:h shill fur .ach. .mploy .. in .ach Job 
dauiftcalloa in each. work araa. 

(Z) Initial IIJQDillJlina. (I) Each 
employer who baa a workplace or work 
operation CQvered by tbia .laDdard. 
ellcept u provided tor In parlppba 
(d)(2)(ii) and (d)(%)(Ui) of thIa IeCIion. 
.ball perform InitiallDODitoriq of 
employ ... wbo ..... or may reuonably 
~ expected to be expoaed to airborne 
conc:entrauou at or above the ac:doa 
level. 

(U) Where the employer baa 
lIlonitoraci after December 210. 1_ ad 
1M IDODitoriq .. 1ia8es all other 
reqllireJMal. of thIa MCdoa, tba 
ampl"yer may rely on .ucIa earlier 
IDOIlitoring reaulte to .. tilly the 
reqllimDtali of parqrapb (d)(Z)(I) of 
tbia MCUoa. 

(Iii) Where the employer baa relied 
upon objectlv. data that de_tra ... 
thai a.bn ... lNIDOJite. ulbopbyWte. 
ac:llaolita. or. coaablaadoD of ...... 
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min.,all i. not capable 01 beine 
Nleaaed In lirbom. coDcentration. a« or 
above th. ac:tion levelllllder th. 
upected c:onditioD. 01 proce .. iD .. 11M, 

or handlins. then no iniul monil0rina" 
required. 

(3) It/unilorinl IlfNIuency (periodic 
monilllring) GIld pollenu. Aller lhe 
initial d.tttrminalioD. rwquired by 
FGral1rlph (d)(2)(i) 01 tbia Hc:tiun. 
..",pl .. 1 .hllll be ol.uc.:h frequency and 
pattttrn al 10 rapte .. nt with .. MlOnllble 
aa:u.rMCY the leve" 01 expo.ure ot Ibe 
employee .. In DO caN! 1lha1l •• mpliDa be 
lit iDlerval • .,..atar than .ill monlha ror 
employee. who .. expo.un:. IDAY 
"""lOnably be roresaca 10 c_ceed the 
ac:UgnlenL 

(-I) ChOIIlft in lIJOlIilwuW /lOf/u.ncy. 
Ueilber the inilia! or the periodic: 
IDODitorina rwquired by PIlraarapha (d)(ZJ 
and (dJ(3) 01 tbiI MClion 'lIIlistic:ally 
Indic:eta lhMlemployee u.po.uraa IlN 
below the aclioa leveL the employer 
may disc:ocliDue the monitorina lor 
thoae emploY .. 1 whOM .Xpoaurel are 
I'IIpI'UIUllld by .ucla IDODiloriq. 

(5) A,cJdjuona/ IIJOnitoring. 
NorwitbJtaadi.aa the proviliODl uI 
parqrapha (d)(Z)(ii) aDd (d)(4) 01 this 
MClion, the employ.r ahall iDltitule the 
eapGIUN moDitoriq requUed uDder 
....... apha (d)(Z)(i) and (d)(3) 01 tbia 
MeliOD wbeneverlbeN bal bettD a 
chanae in the production. ptOc:eII. 
caotral equipllUlDt, peraoanal or work 
ptMCIicea IbM! may reault in new or 
addilioul Gpoeura above the acUon 
lavel or wben th. employ.,. hu any 
reMICID 10 lUlpec:t that a cbanse may 
...wt in Dew 01 additioDallXpoeurea 
above tIM actiolllaveL 

(6) M.thod o/monitotinJ. (I) AU 
MlDpIa taba to Mliary the dlODitortaa 
requiNaauta of puqrapb (d) aball be 
penoul umpI .. c:allacted loUowiq the. 
proceduru lpecifiecl in Appeadi& A-

(U) AU .......... Iakaa to _lilly tbe 
IDODiIoriaa .... uiraleDll 01 pera .... paa 
(d) abaJI be evaluelld IIIiDI tba OSHA 
RelINDCe Method (ORM) lpeciftecllD 
Appendix A of thIa IICIioa. or a 
.. wvaJ.at ODUIIUat .. &bod. 

(lU) If ..... lIIv ..... t method to tIM 
ORM Ie ...... tIM emplayer abaJI......,. 
thai IM .. !bod _II tbe 1oUowm, 
a'i~ 

[lee. 1I1CL1DD1(III('J(III)J 
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(A) Replical' expo.ure dill. uled 10 
ntabli.b equiv.lency .,. collected in 
.ide-by-.id. field and I.boratory 
companlOnI; IUld 

(8) The companlOD Indicat •• that Wi' 
of the lample. collected ia th. rallle o..s 
10 1.0 time. the permiuible limit h.v. IUl 
accuracy raql of plUl or miDu. 25 
percant of the ORM re."'t. with a S5~ 
confidence lev.l •• d.monalraled by • 
.wtialicaUy v.lid protocol; and 

(e) The equivaleDt method ia 
docum.nted IUld th. reaulta of th. 
comparilOD t .. tins .,. maintained. 

(iv) To .. taly the monitorina 
requ.i.temaotl of par.gr.ph (d) of thi. 
.. clioa. employera mUit Ule thl raultl 
of monitorina an.lyaia performed by 
laboratori .. which h.ve inltitu&ed 
qUAlity Uluranca proarama that iIldud. 
the elemanta u pnacribed In AppeDci1x 
A. 

(7) Employee notification of 
monilDring tf!Sult •• (I) The employer 
lhalL "ithln 15 wonuna daya Ilfter tu 
receipt 01 tha raaulta of lUly mODlorina 
performed UDdcr the ltaDdard. notify the 
.a.cted employee. of the .. re.ulta ia 
wrililll either individulilly or by 
pollina of multa ia aD .ppropri.te 
locatiOA th.t it .cceuibl. to aUeclttd 
employ .... 

(ii) Th. wrillen notificatioo requited 
by parapph (d)(7)(i) of lhia IIICtioa 
.ball contaia the corrective 
• ction b.iDI ta.Iwl by the employer to 
reduce employ .. IXpalute to or below 
the PEL. w!wever monitorina raulta 
iIldicatd that the PEL bad been 
eu.eedecL 

(.) RltJwallld AI'IIG£-{l) 
&l4bJiIlluMnL The employer IhaI1 
eatablilh reaul.ted .,. •• wberever 
.iIbome concentr.tiooa of .. beatoa. 
tremollte. uthophyllit ••• ctinolit .. or • 
combiaation ol th ... minerala ..,. ill 
."ce .. of the penniaalble expoIW'I limit 
prncribed ill par ..... ph (c) of tbiI 
teeUocL. . 

(2) IMmGI'CQtion. ReSul.ted .rella 
aball be d.marcated from the real of the 
workplaca ia any lII.nnar that miDimIza. 
the number of penona who will be 
expoaed to ubeatoa. lramolite. 
.nthopbyWte. or actinolite. 

(3) Ac:ca& Accn. to re.w.lad areu 
.hall be limited to authorized peraoaa or 
to peI'IODI authorized by the Act or 
regWllttooa iaaued purauant tberato. 

(4) Pro~illion of re6pilfJ/ore. Each 
penon enlerU1S II resulllied lIJ'ea lIblill be 
.upplied with and required 10 1&11 • 
I'upirlltor •• elected iD .ccorduca with 
paraIJBph (S)(2) of thi. MCUOD. 

(5) Prohibited Qcuviu~ .. Tha employ.r 
.hall en.ura th.t employ ... do aot .. L 
driuk. .moke. chew tob.cco or Sum. or 
apply co.mt'tic:a ia the reswa&ted IU'8U. 

In Methods 0/ compliGllt:&~l) 
EnginHr;IW controlll and wod 
p1'Ut:tit:u (i) Th. employer ahall 
inltilute .naineerina coalrol.a .nd work 
pracUces to reduce IlDd maintain 
employee npo.ure to or below the 
expolW'l limit preacribed ia puqnapb 
Ie) of thi. IICtiOn. .uept to th. extent 
Ih~t.uen conlroll are Dot f ... ibl .. 

(ii) Wh.revlr th. f .. libl. easiDeeriac 
corltrol. and wOlk pracUce. that CD be 
lnatilutad are DOt .WfLdlat to reduce 
employee IXpoIute to or below the 
permillibl •• xpotUN limit preacribed ia 
paraJll1lpb (c) of thia NClioa. the 
empluyer .h.n 1&11 th.m 10 reduce 
.mployee exPOlure to the lownt lev.l. 
.chiev.bl. by tha .. CGDlrol. aDd aba1l 
.upplemeat tbam by tba \1M of 
respin&tory protectiOD tbat campU .. 
wilb the requiremaDIi ol pataanaph lB) 
of thia NCtioD. 

(iii) For the foUowlna opentiooa. 
wherever fe •• ible eoaiaeerin8 COAtrola 
and work practice. that CD be 
In.muled lire not .Wflc:iaat to reduce the 
employel .xpo.ute to or below the 
pe:mias,bl. ItJlpolUN limit preacribed In 
pMra(tl'llph (c) of thi. HClion. the 
employer .h .. l1 use them to reduce 
employ" expu.ure to or below o.s fiber 
per cubic cerllimet.r of air (al'Ulllighl
hour time-weighted aVIl'll.e) aDd .I",U 
.upplam.nt them by the UN ol any 
cumbinati"n of r •• piralory protection 
thllt complies with tba reqllirllDent. of 
par.gr.ph (sJ of thi. NClioa. work 
pr.ctices lIad f.alib ... aaiIlftria8 
control. that will .... uce employ •• 
IXpoaure to or below tba permiuible 
I!Xpo'ure limit prelCribed In par'JII'IIph 
(&;) of thi •• action: Couplina cutoff In 
prinl:lry •• be.toe cemut pip. 
mllnuf6lcturina: .. odin. ill primary and 
lecondlry •• beatoa c:ement.h .. t 
mtaDW"eturins: arindlna an primary and 
acc:ondary friCtioD product 
m.nwacturiQ8: cardiQa and 'Pinniaa In 
dry texlil. proceua: aad artodinallOd 
.andin. ia primary plll.lica 
m.nul.chU'ina. 

REFERENCE FILE 

(iv) Local eXh.uat vcntilaUoa. Local 
.. h.UlI venlil.tion .nd dUlt coUcctiun 
.y.lema .hill1 be designed. COlUitructetl. 
u,at.aUed. and IIlllinl.ined In .ccordllRCI! 
with Sood pracUce. auen •• Iho .. fowtd 
in lb. Americiln NllliuRMI SI.nd.rd 
FWJdAmelU.la CovenUlII the Dc.ign l&Rd 
Operillion ol LocaU !Mauat SYllem .. 
ANSI ZU-lS78. 

(,,) Particular tool •• All hand-Gperatcd 
and power-operaled toola which would 
produce or rele ... fibe:ra of uba.to&, 
lremolite. anthophyllite. IIclinoliae. or 1& 
coaabin6tioa of th ... minerala 10 U to 
L'lpoM employee. to levela ia IXCIt .. oC 
the opoaure limil pruc:ribed ia 
par •• apb (CJ of thiI MCtion. .ua:h a. 
but aut IwiLed to. .. w .. ac:.oren. 
abra""e wheela. and dri11a. iball be 
proVided with local axbauat vanUiatioa 
.y.leroa ,..laich comply with parqraph 
(f)(l)(iv) of thia HClioa. 

(vi) W.t methoda. IDaofar a. 
practicabl .. ubaatoe. tramoUte. 
uthophyllU .. or .ctiaolill abal1 be 
budled. miucL appUed. removed. CUL 
acarid. or otherwi .. worad Ja a w.t 
.tata .uJ'ficiut to prevaot the uUaaiaa 
ol.irbonaa fibera 10 .. to IXpaM 
employ ... to lavela in ax.c:aa 01 the 
IXpoawwllmit preecribed iD panagrapb 
(c) 01 thia aecUoa.lIDIeaa Iha UMluIaeta 
of the p~ would be dim1al.had 
thareby. 

(vii) Matariala CGlltaiDlq ubaao.. 
tremo1ile, u=Wta. or acUAolU • 
.hMll nol be ap by .pre, .. thoda. 

(viU) ParI.Icular productI ad 
oJlUaliooa. No ube.toa camanl. 1IIOItMr. 
coaUna. pauL plutor. or aimilar 
auaa.ria1 COAtainina ubntoa. 1N1D01it .. 
aatbaphylUte. or .c:tiAolite ahaU be 
removed froIa bap. c:utocu. or other 
CODtaiDara ill wbidl they are ahipped. 
without beina .ith., .ened. or ead" .. ", 
or vUltilated 10 u to prevent alfactlvll1y 
the rei .... oI.lrborae fibers of 
•• baalo .. traaaollt .. uthaphylUt .. 
aClillolite. or • combiaaliGa of theM 
JIliaenala 10 a. to .xpaM emp!or ... 10 
I"vllla iIl.XCI .. of the limit prncribed In 
paragraph (c) of tbia MCtioa. 

(Ix) Compre ... d .ir. Compretaad air 
.ball not b. UNCl to NmoV. aabtatoa. 
tremolU .. anthophyllite. or actinoU~. or 
maleriala coataialna ubaatot. traraolU .. 
anthophyWt .. or .ctinolite. unl ... the 
comp .... aed air it UIIad in coaluac&Ioa 
_Ith • vlIDtilatlOD .y.tem duipad to 
caphlre the dlllt cloud eNatad br the 
CDmoraaed air. 

(Sec. 1t11.1OD1CI)(1)(11J) ,. 



. "-,, 

TOXIC SUBSTANCES 

(2) CIJmplion('c pm;;~am. Ii) Where Ihe 
FEL i. l!lI~eed'ed. Ihe empluyer .hall 
ellld~li.h .nd implement .. wrillen 
Pro"oI1un I:) reduce empluyee exposure 10 
lil b-=Inw Ihe limit by mean. of 
enSineerin& IlnJ wurk praclice conl~ol. "II re4uired by parcJsrllph 10(1) of thl, 
lectiGn. lind by Ille Ule of re.piralury 
prolection where required or j:ermined 
under this lecrion. 

(Ii) Su~h prugr .. m •• hlill be re'o'iewed 
and upd.led ii' nr.:eSlaf)· to rll:f1!:!ct 
,igmliCAlnl chllng!:!. In rhe lICiilUI ol the 
employer'. coUlpli"llce prollaan. 

liii) WriU!:!n proSt"&I\S .hllll b. 
lubDlitted IApun tI:4u.,t lor u"lUimltiou 
and copyUaa to,lhe A .. illiilll Secretdry. 
Ihe Director. alfectwti emplu)1:1:1 lind 
desiSn&led employe. repre;Mnlo1liua. 

liv) The .anploy~ Ih:.U n"t u •• 
el1lplu~·.e rolillion aa il 0"'''11' of 
complWlClf with the Pfl.. 

(aJ itespirawt)· PNl«tion-(l) 
Ccn.to1. The employ.r ahall provWe 
I'IIlIpin&tors, and .llIure th., they are 
w.ed. where rtlquired by IhillKtiOn. 
R'.l'ita h~n .hall be UHCI in the 
(ullowinS circwnsraoces: 

(i) Durinl the inten.l necesNrY to 
inltall or implement feuihle enaineerinl 
and wark pl'llctlc. controll: 

(ii) In _ork oper.Uou, .uch .a 
maintenance and repair acliviti ... or 
other .ctiviti .. lor wbich enlineeriq 
I&Qd work praclice control. .... not 
r ... ible: 

(iU) In work .itlladona when f.uible 
dqiDeertq and work practice control. 
aN DOt yet aumcient to redW'.e expoaure 
to or bel, w the expo.ure Umit; dnd 

(iv) III ..... rpnci.~ 
(2) .'piralDl' ,.JectJon. (i) Whe ... 

re.piraton an requited UDder thiI 
Melion. the .mploy.r .haD aa1Kt ucI 
provide .t DO coat to the IIIIplo, ... &he 
appropriate re'pintor a. speciraed iA 
Tlible 1. The employer .hall .. l.c:l 
Ic.piraton from amona thol.!c;intly 
appruv.d al beina acceptable lor 
prollection b, lhte Min. s..i~ty and 
H.lIllh AdmiDi.tration lMSHA) and by 
the Nation.llnaait"r. lor Occl&pati(IDMI 
Sillety and Heahh 1:iIOSH) unl1.r Ihel 
pruviliana of 30 CFR Part lL 

(ii) The .mpluyer thall provide a 
powue~ lIir-punlyiDJ rullirator in lieu 
of "r.~' neaalive prcalUN .... pirator 
.pecifilHl in Talale 1 whpWtver. 

(.\1 Al1 emllloyu chooaea to \IICIlhia 
1)'"" ul rc.piral0r: and 

(B) nua ,..spirlllN' will provide 
adttquat. prolection to Ihe empIQY ••• 

TA3L£ t.-AESPtAATDflY' PAOT(CTIC»i fOA As

lIiST'JS. TAE..:ll.IT'E, AH~YWT'E. AltO 

Ac(/~HE FIOfAS 

~.CO'.~1I'i1II "'.-.......
""~I • . """" • ... ~~ -_ ... 
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lu IUth Iransler. i •• uch a diller.nr 
posilion il ",,.,ilable. 

(-" Rr .. pimlur IiI ,.tlling. (I) The 
eClpl"'Yllr Ih.U en.",.. tilat the ,,'pIMtor 
i •• "ed 10 Ih,. eRlpln}·f!. uhibill Ihlt l~.st 
pnll.ii.ale fllcl!piece le.bge and thltt thta 
n."li~i"'lur i_lilled properly. 

Iii) Fnr eilcll emplo~ee w.ari.18 
hoI ... _ OI",X I. aw- ........ - ntg¥livl prellur. tellpi:Ulon. fll1t=loyen 

";)XptLI. .. ........ -1'4-
q _~ .ball ~r(or:" .ither quantit!ltive nr 

hoi II __ 0110 r:cor I.'" - __ ........ _ (1:I.dil:allve face iii 1,,'.1. at the lime: of 
1:../ & PE~ = =--. .- inilial fittin" and at I .. &llit "'ery .ill 

NaIll _ 01 aI lie I Not ~ .... ~..... munth. Ib"red(ter. The qllalitlllli\'j! fit 
1100 x Pal. :. =- -nor- I&!lt. may b. used only lor leatina rhe fit 

a. ..", ........... __ .. or l:.l'-n\;l.k "'pir.ron when Ih.y a ... 
- • -- ... permillod 10 be wom. and .hall be 

Mol .. __ 01 aoa u I.~ .............. _ conducted in aCCOn!;ance wilb .~ppendix 
cc 11000 1I f'I4 ,..- __ II ,..... C. lbe lesls .hlill be uaed tu .elect 

Go __ aoa 1I,z 1. = .......... _ lolCt!piecea Ihat provide the requi:ed 
I .. II."JO x PElI_ .... ..... • ..-. p~ot.ction ... prelCribed in Tllbl" L 

~.~ ...:::--" ~ (h) ProIecti". WQr! c/Qt.'linl fU/d 
",;r=_ ........ ",,"'pn:ent--{l) Provi$iun and UM. II an 
- .mpluy .. ia upoaed 10 ... lM.los. 

"",,' .. '-- ............ __ . trtr:noli!~. ilnlhophyUit •• lic:ainuliw. ur It 
~.:::.::.: = =-:=-=: .. _ c:ambiaalinn olthe .. mia.rals allove the r'· ~ -- ..... ~-.-- ,.... 01 PEL. or whltre lbe poaaibiUty ol.,e 
. J - 118...... Imtalion e~t&. the tilmpluyer shaU 

(.1) RaspirotOl' pragfDDI. (I) Where provide at DO coal to the Imployee and 
respirDloIty proitteUOIl is teqllind. the enlure lhat the employ" uae. . 
.mploy.r .badllnalilut •• retpir.tor apprapriate prolaClive work clothintl 
r.,nv-alll illllccordaace with 29 CPR and oqtdpment .ucIa ... but DOt UmitlKl 
191o.134tb)'l&.l" (e). ucI (f). to: 

(ii) The employ •• baD pennit ucb (i) Covendl. orlimiLir lull-body ~ork 
employee who lIMa • filter retpiralor to dothiDa: 
chanl') the filtu eleawnr. whenever all (ii) Clov ... bead coverin ... aad root 
inert ... in breilthlna NlIIUDce il c;overiap; ad 
detecled and aball maiDtaill .. n adequate (iii) Face abielda. vented aoul ... or 
.uppl) or fUllIt .lemaata rar tbl. odwr appropriate protective equipllllllul 
putpoae. wbich comph .. with 111f1D.U3 ul thie 

(iii) Emplo, ... who wear mpiralon Port. 
.h.&J1. be permilteci to 1 ... ". tha (Z) /Wnova/ fIIId llDttIge. (i) l'hlt 
reaulilttld ana to wuh their f.cae IWl employer aha1l.naure abat OIIIploy .. a 
reepirator laceplecaa wbena"... remove work cIothiq coDtamiDll!.d 
aet:eAlllJ to prevut .in Irritation wilb .. beatoe. lremolile. anthophyllite. 
aaaoc:iated with rapirator .... or.ctiDOllte Wily la chanae rooma 

liv) No employ .. aball be ... ipecllo provided Ja accordance willl p.,..,.pb 
"'lIU reqw.;na Uw 1IIe 01 reaplraaon If. (IKl) 01 thia aecdoIl. b._ UPOIl hie or bat moat raceDt (ii) The employ ... shall .... ure that no 
axaminalioa. all eumlnina phJllciaa employ. takaa conwniDated work 
dllrel"lDin.a thet the empwy .. wUl be clntbint CN1 ol the chUl. roo .. u.c:apt 
UMble to functioa DOnnallv w .. rina • ...... _pIo, .... 1Ithorizad 10 do 10 ror 
tf!lpiralor. or th.t the Nlety or health uI the purpoae oIlallllderina. mainleDaDCe. 
tile employee 01' olber employ ... will be or diapoul. 
impaired by the uae oIa re.pintor. Such (W) ContMmiDated work datbiq abeD 
&:mploy .. aIlall be uaiped to another be placed aad atored Ja doaed 
lo\) 01' IJiVeD tbe opportunity 10 trlInaI... COIlt.inan whicb preyeat diapenloa or 
tu a diff.raDI poaitiOll who .. dud. b. the ubeetae. truaolite. anthophyllite. 
or .b. ie .ble to perfonn willa the .... ud at.dnnIile oullide IIae contairtM. 
employer. In tile ume l .... phiCII1 .... . 
aud wit" the tame aeniarity .... ttll, .nd (Iv) Cont.1aen or COIltaatlnated ,.,,1. of pay lb. employ.e had luat prj« ptOtective device. or_ark clutbinl 

(Sec. 1110.1 ........ 
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which are :0 be IIlken oul 01" chans" 
room. or Ihe workplace for cleilnin!«. 
malnlenance or d'iposili. II:MI1 bllar 
I ... bell in accordaance wilh parallraph 
lill21 of lhi. lecrion. 

(31 Clr!oning and replacemcnt. (il The 
~anpluyer .hMU cleMn. I.umda:r. rep.ur, or 
replace protective clolhing and 
cGuipment reqUIred by this plirililruph 10 
r.ulnt.in Ihc:ir efieChV!!ne.l. nle 
empluyer .hllll pro\'ide dc:.n prolective 
clolhlnll and equlpmenl atlelilll ~a!c"ly 
10 each ,,((ected emplny .. e. 

(iii The employer shall prohiLillhc: 
rcm",\'al or .. bellos. tremolile. 
anlhn.-hyUile. and actinolile fram 
I'rotecth'e duthanll and &!quiJlmcnl by 
Li"""iIl8 ur .h"king. 

(Iiil Launderang of conlaminKted 
c;lOLhina .hMIl tk done.o as 10 pn:""ul 
the: I't'IC4IM oC .irborne fibera of 
IIsLCSIO" lRmoUte. ant!i"ph)·Uite. 
aclinolile. or. combin.tion "r these 
mineral. in excn. of the pt!mU::sible 
u.po.ure limit preacribed in purilgraph 
(cl or Ihil aectilln. 

(ivJ Any employer who Sivel 
contaminated dOlhilla tu IInolhor person 
ror laund.rinl .hlill inruml luch pcrlNln 
of thl! requirement in paraFllp'" 
(h)(Jlliiil of rhi. section to effl:cth,ely 
prevent thit rele.le ol.irlNrne fibers or 
nhello" lreIcolite. anth"phyllillt'. 
.ctinolile. or • combin:.liun 01 Ihcse 
minenall in exce .. 01 thtl jkrmis:;ibl. 
Ul'Olunt IimlL 

(\.) The employer shilU !nlunn any 
person who laundere or deana 
protective dothing or equipment 
cont.minated with a.beato .. lremulile. 
.nlhophyllil •• or 'Clitlolitt:. ollhe 
pOlenti.Uy hannlul effecl. 01 exposure 
10 ,,,beltO" lremolil •• anthuphyllite. 01 
IIclinolite. 

(\'a) Contamlaalad clotbiDswll be 
tranaportad iD ... Ied Impenne.ble bap. 
or oth.r cloNd. impennellbl. coDIAinere. 
.nd I.beled in .ccordance with 
p.r.gnapb (j) ollbi. NCiIon. 

(i~ HnI'elUl focili,i .. and practica
(') Chang~ raolll£ (i) The employer lhAll 
provide dean chanae rooma r"r 
.:a:plnyee. who work iD .rea. where 
thoir airbome .xpoaura 10 •• besloe. 
tremolite. anthophyllite. .ctinolite. or;a 
c;ombination 01 thate lninerala la Mbov. 
Ihe permiuibl. exPOI"'" limit. 

(ii) Th. employer .h.ll eMura thai 
chanae rooIU ara in accordtln!=' wilb 

1 1910.141Iel of Ihit p.rt. Ind.re 
equipped with Iwo aeparalelockera or 
storille fllcilities •• 0 sepilrdled 81 to 
prevent conlaminlltion 01 Ibe emplllYec's 
Itn:et clllthcl (rom hil prutecli"e work 
clillhing.nd equipment. 

(21 Shu wen. (i; Th~ empl,,),er IhKJI 
ensure Ihacl emploveel who work an 
1I11!1I1 whl:re Iheir Kirborn. expolufO II 
Huo"e the prrmissil;)le expolure lioW 
Ihuwl!r III th&! r.nd of the! ""ork Ihilr. 

(Iii The I!nlr-Iu~er .han provide 
.hower fltciJities which comply with 
11!110.141fcij(:11 or Ihi. pari. 

liiiJ The em(1loyer shall enlure thMI 
I!m(1lr')'ecs wbo lire ""quited In .hower 
fll Il'lilUm I 10 pilragrdph (i)(21(1) of Ihil 
IIcClion do nollea\'~ Ihe wo,...,I;II:e 
we .. rinllllny clulhin(l or equipnlcnt worn 
durin: Ihe work .hilL 

(31 LunchlWllt6. (i) The euaployer sh.lI 
pro,id. lunchroom lacililieslur 
employr.el who work in area. where 
Ih~ir lIirborr.e ""posure II .hove the 
pennissible IIxposur. Iil1liL 

(iiI Th. employer lhilll1 ensure thllt . 
laanchnlClm lacilitici hM" •• J)C'Iiti\' . 
prtsaunt. filleted air .upply. Mnd lire 
readily acceuibl. to employee .. 

(iii) The employer shaU enaure thl" 
employeci wh" work in are .. wbe,. 
Iheir lIirl"ome expolute il Olbove th. 
~nniSliblll IlI.po.ure limil w~ their 
handel ;and lacci prioe to ... tina. driRkiaa 
orlmalLin .. 

li\ I Th. emplu)·et .haU CDS .... Ilu.I 
.mpluyeel do nol Inler lunchroom 
Ilicilili!!. with prolec:Uv. work dOlhilll 
or equipmenl WlI ... lWfllce ubelloa. 
tremuilte •• nthophyllil .. and .cliJwlile 
libe,. hilVI been n:naoved Cra .. Ibe 
cluthina or equipmenl by v.ccurrina or 
oth.r method thlll runov .. du.1 without 
cau»inS the •• be.lo .. tremoliie. 
anthophyllile. or uctiMlile to bt:coml 
ai."bonw. 

(j) CommtlniClltion D/ haztmll to 
~nI;:IoJ-'H"-(1) Wanl;", ';au. (I) 
Pot-Unll. Wlimina .iln •• hllU be provided 
and dilfll,,),eci at •• ch resulaated area. Ia 
.ddltion. wamina Ilana abeU be po.a.d 
alall appruachel 10 reaul.ted ...... 10 
tbld an emplo~'ee may ,. .. d the .tllDl . 
lind btu n.ce ... ry protective .1 .... 
btrfore enlerinl Ih •• reL 

(ii) Sill' lpecificatiuna. The w.ndna 
.i"na required by p ........ ph 0)(1)(i) or 
thi. IGcllon Ihull be.r the loUowiDa 
laCormation: 

DA~GER 
ASD£Sl'OS 

Ri:Fi:RENCe FILa: 

CANCER .\~D J.U~C; DISEASE 
UAZt\Rll 
I\UTHORIZED "'ERSON~£L ONLY 
!'.£.SPlRA TORS A~D "'ROl'£('"TI"'~ 
CLOTHII',C 
I\RE REQUIRED IN TI·llS AREA 

(iiil Where minends in thlt ""sulKlltd 
"reu are Onlt tremolitct. anthophylliltr or 
IIcllnolill!. the &!mployer may rephlce the! 
I.ma "lIl1iMl»to." wllh lr.1: appn:priale 
mine rId Dan.a. 

1::1 Wanlillg/ulw/$. iii l,.;,~ling. 
W;amincl.beil "1 .. 11 be ,,(fixed to .. II 
nlw muleriMI .. miAturel. Icrap. Willie. 
dthri .. lind olher prouu". conl";ni",, 
asIJllslo •• lll'mo!itr.. anlhophyllite. or 
KClinolite fibers. :)f to Iheir containe,..,. 

(iii LlIlHrllpccilicationa. The lubel. 
shall comply with Ihe requirements of ~ 
CFR 1910.1200(1) 01 OSHA'! HUMId 
COlnmunicIIUc.n Itandard •• r:d sh,,11 
indudt: Ihe fllllowins inform:.ti(ln: 

U,\."iC;ER 
CCJ~"'A1/1\S ASBESTOS FIBERS 
AVUID CUATINC DUST 
C'.I\NCF.R AND WNC DlSF.A5E 
IIAZARJ) 

(iii) Whc ... mineral. 10 be halleled Itn: 
unly IrCmolile. anthophyllite. or 
.clinulile.lbe emplu .. ~r IDly n:ploc:. Ih" 
t .. rm "alille.tol" with the .ppropriale 
minUf'oIl Dllma. 

(3) MD/erial ¥Q'.ly dota •• lII. 
F.ruploycn who are manufaclurers ur 
ialpurle,. of abetlO .. tremolil" 
IInlho.,h)·lIlte. or acliDolil' or ubcslOl. 
lr1:IDolile. IInlhophyllil" or .dionlil. 
producla lihilll comply wilb the 
requirem'!ht. reawina deveiopmeni 01 
.Icrial s;;lelY dal. sheela ... p.cified 
in 29 CFR Uno.12OO(J) 01 OSHA'. 
l16utd CoIlUDUDicalioa .aaadard. 
except II provided by parasrapb UUt) ur 
thia eeelion. 

(4, The provlaiona lor labola required 
by puraarapb UJ(2l • lor malorilll ,,'elr 
d.1lI .beela reqWnld by para .... pb U)(3) 
do ani apply wbare: 

(1) Albaloe. tIemoUte. anthophylllie. 
or actinolite fibers luav. been modified 
by. bondIna ...... COliina- binder. or 
other material provided thallhe 
manul.dur.r can demuunle lb.t 
duriJolllny rellaoubly 10rnelle.ble ..... 
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hdndlins. ,lor'4I1". dispollal. prnr.~':lill~. 
or ITlIII!lpOrl;\lion. no airborne 
concenlralann. ,,1 r.I.er!! 01 &shes lull. 
Ir&.:rnulilc. anlhoph)·lIilC!. aClinolile. :,r It 
cnmi:III1~liun Clf Ih'!'1! min~ruls in cxr./·!I!o 

ur Ihe ilclion le\'el will be rcl~3SPd or 
Iii' Aslie,lo •• trr.molile. anlhuph)·lIi!l!. 

4c:tnultle. or it combination 01 Ull!se 
mln~r"!1 is pre:ocnt in a product in 
conc~ntralions I~s. Ihan O.l'Kt. 

(5, E.71plurec information tUld 
lraillln~. (i) The employer Iba!1 ill~lilullt 
It IrRininll proaram Cor all em .. 1Lljll:d 
who are I!xposed lu airborne 
cunCl:nlrllliuns or ubestoli. IrcmCllill!. 
..... lntlph)·Uile. u(.tinolite. or It 
combillalion ullhese minerKI. Itt or 
olluvc Ihe m:lion le\ I!lenlure their 
participKtion in Ihtl pl08ram. 

(ii) "rilininillihall lie provided prior lu 
or Itt Ihl! lime nf initiltl a .. ianment lind 
III leltsl Itnr.u.&l!y thereltl.er. 

(iiij The Ir.i:tina pro8l'am .hall be 
cl)ndu"led in it manner which the 
employee is allie 10 underatand, The 
emplo),er shlill en. loire Ihat aach 
employee ia in funned 01 Ih. lollowin,: 

(AI The health .ffect auocialed with 
aabeatoa. tremolite. anthophyllile, or 
actinolite upoaure: 

(8) Th. Nladonahlp betweea 1ID0kiq 
and e.poaure to aabealoa. tremol1aa. 
anthophyllite. and actiuoUt. ill 
producill8 luna cancar. 

(C) The quantily. location. manner 01 
\aM, Nle .... aDd .Ionp olube.loa. 
tremolite. anthophyllite. or aclinolile, 
and the .pecfic nalure 01 operation. 
which could n.ull in expoaure 10 
a.be.loa. lNaIOliae. anthopbyUile,or 
aClinolite: 

(D) The .naineerins controla and work 
praclice. a .. oc:iatad with the 
employ .. •• job aaaipment: 

(E) The .pecific procedurea 
impl.CDeDted 10 prolect employe .. from 
.xpoaure 10 ubello .. tremolil •• 
anthophyUile. or aetiDOlil ••• uch a. 
appropriaa. work ·praclic:el. .merpncy 
aDd dean-up proceduru. and perlOnal 
prolectiv. equipment to be uaed: 

(F) The purpoae. proper UN. and 
limit. tiona 01 re'piralon aDd protective 
dothina; 

(e) The purpoae and a deacription 01 
the medical .urveillance program 
required by parasrap~ (1) 01 thl. aectlon; 

(H) A review or Ihi •• candal'd. 
includina appeadice .. 

(iv) Acce •• 10 inlonnation and 
Il'Ilinina malerial .. 

(A) Th •• mployer ahall make a copy 
01 Ihis staDdard and ill appeadice. 
readily available withoul co.llo aU 
affecled employee .. 

(8) The employer .hall prqvid •• upon 
reque.1, aU malerial. relatiq 10 the 
employee information aod lraininI 
program to Ih. A •• ieIUlI Secreluy aad 
Ihe Iraining prOFam 10 the AuielaDl 
Secrelary and the Direclor. 

(k) HOlUekeepin,. (1) All.ur£acea 
shilll be maintained u Cre. a. . 
practicabl. 01 accumwaliuftl 01 duat. 
and wa.t. contaiDlna u*toa. 
Ir.molile. anthopbyWa.. or acliDaUI .. 

(2) AU.pilla and .uddeD Nla .... of 
mltterial conlainiq ube.lo .. tremoliaa. 
anlhophyllil" or actinolit. aIuall be 
eluned up a. lOOn u poaaibl .. 

(3) SlIrfac:.u CODl&minaled with 
IlIbesloa. lremolile. anthophyWaa. or 
actinolit. mflY nol be cleaned by the ua. 
01 comprelsed air. 

(oi' VIlCUumlq. HEPA·R1a.red 
vlteuumiq .quipmeDI ahall be uaed tor 
vacuwruna. n. equipllUlDt ahall be used 
and emptied ill a manner which 
minimizes the I'IIIltry 01 a.bu_ 
INmolit •• anthopbyWIe. or actiDOUa. 
inlo lb. workplace. 

(5) Shov.lina. dry .weepiq aDd dry 
elnn·up of ubealolo tremolite. 
anthophyllia.. or actiDolite may be UIId 
only where vacuUlDint aDd/or w.t 
cilliinina are nol leaaibl .. . 

(8) Wa.l. c1iapoaaL Wut .. acnp. 
debri .. baa .. CODtaiDen. equipmeDt. and 
dotNna c:onlamiDaled with ube.toe. 
lreIDOlite. anlbophyWaa. or aetiDOUa. 
c:onaipacl lor cli.poaaL abaIl be· 
coUecled and c1iapoaed 01 ill aealecl 
impermeable hap. or other c:loaed. 
impermeable conl&iDen. 

(I) MediCQ) .WWJ1lcIncI-(l) 
CrlneroJ.-(i} bplo,... covered. Th. 
.mploy.r thaU lnatitul. a meclJcal 
.urveillance pf'Oll"lllllar aU .mploy ... 
who .... or will be .xpoaed 10 alrbonle 
concenlratioftl of Bbera of ubutoe. 
lremolite. anthophyUit •• aclinoUt •• or a 
combinatioD 01 the .. minerala at or 
above th. aeliOD lev.L 
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(il) EJcamination by G phyticitlll. (AI 
Tha employer .ball enaure thai all 
medical.xaOlination. and procedurea 
.... perlcanned by or und.r the 
.upervl.loa or a llcea.ed phyalclan. and 
thaU be provided without co.1 to the 
employ .. and .1 • NalOnabl. ti:n. and 
placa. 

(8) Penou other than IIcenaed 
pbyaidana, who admini.ler the 
pulmonary fwlctiOD lelUna required by 
Ihi. MCtiOn. .hall complel. a nlDin, 
COW'll in .pit'alDetry sponaored by la 
appropri.t. academic or prore •• ional 
inaliluliOD. 

(2) PNp/acem.nt "'(Qminatitlll& (i) 
Before an employ •• i. a .. iped 10 an 
occupatJoa expoeeclto airbome 
CODCaDInIlOnl 01 .Ibe.toe. tremolile. 
8DthophyWaa. or actinolil. nben. • 
preplacemenllUdica1 examiutioD abaJl 
be providecl or .. de available by the 
.mployer. 

(II) Sucb .xamlu~on .ball Indwle. u 
• IIliD1mIllllo allllCUcal and work Ialatory: 
A CGalpiea. phyaJcal,ul'lutioa 011111 
ly.11IDI with ampJr.uit on the 
rnpiralOly .y ..... the cardiovucular 
.y .... and dlpttift tract; caaapJetiaa 
or the ... pinlGlJ cIiIeue ataadudiaed 
q .... &iDaaaJn iD AppeDdix D. Put 1; a 
cbeal_tpaopua (paateriOHDtarior 
14JL11 iacbuJ; pulmCIIW'J luactioa tnta 
to iDclude larad vital capac:ily (FYC) 
and lorcecl axpiralOly Yoluae-at 1 
aecaad (FlY •• ): and any additional 
I .... dMmed appropriaa. by the 
• ••• Injn. pbyaidaa.laterpretatioa and 
dauiflcaliOD of chat _tpa .......... 
ahaI1 be caaductecl ill accordaaca willl 
AppadixE. 

(3) Periodic ..... miMCioM. (I) Pmodic 
medical namiulioaa ahall be made 
available amwally. 
. (U) 'nIe 1COp8 01 the medice1 

.xamludaD abaIl be In c:onlonlWlCl 
with the prolocol .. a.bUabad Sa 
perapapla (1)(2)(U).excepl tballhe 
InqUIIICJ of c:bee~ lOIn .......... thaD 
be coaducted ill accardance with Tabl. 
Z. and the .bbNviatacl .taadardlaed 
qUlltiOD.Daire contained in Appendix 0. 
Put Z. abaIl be .daainialered to the 
.mploy ... 

[Sec. tl1D.1DQ1C1JPM1i)1 
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(4) Tennination 01 emp/oymt'nt 
examination •• (i) The employer ah.ll 
provide, or m.ke .vail.ble, • 
lermination of employment medical 
examin.tion for any employee who haa 
been expoaed to airbome 
concentrallona of fibe,. of .sbestoa, 
tremolite, .nthophyllite, actinolite, or • 
combination of theae miner.l •• t or 
.. bove the action leveL' 

(ii) ne medical exemin.tlon ah.U be 
In .ccordaDca with the requiremenll of 
the periodJc examin.tions atlpulaled ia 
paresraph (1)(3) of thi'"Hction. and .hall 
be givea within 30 calendar daya before 
or .Cter the date of termination or 
employmenL 

(5) &cent atuninatiDtII. No medical 
ex.min.tion it required of .ny 
employee. if .dequate recorda .how that 
tbeemployee baa been ex.mined ia 
.ccordanca with .ny of the prec:ediDc 
panarapha 1(1)(2HI)(4)J wilhlD the p .. t 
lyeerpmod. 

(8) Information pf'Dvided to tit. 
phy.ician. The .mployer ahaU provlcl. 
the foUowinS inronn.tlon to the 
e".miDilll phy.ic:iaa: 

(i) A copy of this .tandard and 
Appendice. D and F-

lit) A dnc:ripllon of the .Erected 
employee'. dutl .... they relata to the 
employee' •• xpo.un. 

(iii) n. employ .. '. repreMat.Uve 
expoaun level or anticipat.d txpoaw. 
l.veL 

(Iv) A dncriptioa ol.ny penonal 
protective and rnplratory equipment 
ueed or to be UHCl. 

(v) information from prevloUi medical 
••• mlnatioaa of the .Erected .mployee 
thalia not otherwt .. availabl. to the 
e .... illinS phplci .... 

(7) Phpicion" wriu.n opinion. (I) n. 
• mploy. abeU abt.la • writteD aiped 
opinion from die examiDlna phpiden. 
Tbll written opinion ahaU cont.in the 
resulta of the aseclicaJ .xaminatlon and 
ahall include: 

! ........... 
I 15 11:11 21+ .... .. ... 

(A) The ph)'aiel.n'a opinion .a to 
whether the employee b.a any detected 
medical condition a th.t would pl.ca the 
employee .t .n increued rialt of 
m.teri.1 he.lth impairment from 
expolure to .. beat 0" tremolite. 
anthophyllite, or .ctinoUtr. 

18) Any recommended Iimltationa on 
the employee or upon the uae of 
pelIOn.1 proteetive equiplDlllt aucb u 
dothin, or reapiretora; uul 

(e) A atetellllat that the employee baa 
beea Imonned by the pbyaidan of the 
reaulll of the medical .xamination and 
oC .ny medical conditioDa mullins from 
.sbnloe. tnmolile. anthophyWte. or 
.ctinolite expolure that req"w flIrtber 
.xplanation or tre.tmanL 

Iii) The employ.r ,hall lnatnICt the 
phyalcl.n not to reveal in the wriltea 
opinion siVla '0 the employ.r apedllc 
findinp or dl.potel unrelateclto 
occupational .xpoaw. to ubeltoe. 
tremolite, .nthophyllite. or actlDolite. 

(iii) The employer aha1I provic18 a 
copy or the phyalelan'a writtea OpialOD 
to Ih. arrected .mploy .. within 30 c18p 
from Ita receipL 

(m] &rconikeepin.r.-(l) 8JlptMute 
IIIl1Gluremenl.a. (i) Th ... ploy. IhaJl 
keep an accurate record of aU 
1III.lW'ImeDta takea to IDOIIlt. 
.mploye. IXpoaw. 10 ubeatoe. 
lremolile. anthophyllite. or acUnoUtt u 
prnc:ribecl in parearapb (d) of tbJa 
aecUoa. 

(II) Thia record ahaD IncI&&de at leut 
the followllll information: 

(A) Th. date oflllluuremenl; 
(8) Tbe operetion involvinl exponre 

to aabeato .. hemollte. antbophyWt ... 
.ctlnoUt. which it beias moalloNd; 

(e) Suaplina and analyUcaJ methoda 
uaecI and nld.nca of their acanc:r. 

lD) Number. dwatioa, and ruu1ta of 
aamplea taken: 

(E) Type of reapiratolJ protecdv • 
devtcn worn. If any: and 

(F) Name. aocIal aecw1ty Dumber and 
IXpoIun of the employeee whOM 
.. potUI'll .... ~Dted. 

REFERENCE FILE 

(Iii) The employer ahall maintain lhla 
record ror .t lea at thirty (301 ye ..... in 
.ccordence with 21 CFR 181D.20. 

(2) Objective data lor 8xempted 
DpfIf'DtiOtll. (i, Where the proceaaiq, 
u .. , or handlins of produCIl mad. from 
or conlalnins aabeatoa. tremolite. 
anthophyllite, or actlnolit. la exempted 
from other requirementa or thla .. ction 
under paraar.ph (d)(%)(iii) of thla 
leetlon. the employer ahalleat.bliala ud 
maiDt.in .n .ecur.te record of oblecttve 
d.te realOnably relied UpaD in aupport 
of the exemption. 

(ii) Tb. record abaU iaduda at luat 
the CoUowiq: 

(A) Th. product quaJilyin,for 
exemption; 

(B) n. lOutee of the objective c18r.: 
(e) ne "atina protocoL raulll of 

tuUns. and/or analyaia of the material 
for the rei .... oraabeatoe. tremolite, 
anthophyWte. or acUDollte: 

(0) A deacriptioa of the operadon 
exempted and bow die data aupport the 
IlWmptioa: and 

(I) Other data ... t.vant to the 
operetioaa. matertall. pruceuiq. or 
employee expoaura covered b, the 
IlWmptioa. 

(iil) n. employer .haD IILalataia Ible 
record for the duntioa of the employer'a 
rellanca upon IUda objec:dy. data. 

~ne......,. .. ,UClu. .... ..... 
oI .............. u.. ...... --.." 
tNde UIOCiaIl.- ud empIuree ..... tIau 
10 ""taie tile nc:arda ........ .., dIIa 
aecd-. 

(3) M«IJcaJ .,..iUIIItC& (I) n. 
employ. abaU atabUab and malataiD 
an accurale NCOrd I. u.cb emploJ .. 
IUbject to medical .urveillance b, 
puqrapb (I)(l)(l) of thia MCtIoD. iD . 
accorcIaace with 21 Q"R 1811UD. 

,II) '!'be NCIOId abaU lac:lude at Ieut 
.... foUowlas lalonnatlon:. 

(A) '!'be ..... and aoc:Iel MCIIIltJ 
numb.- of the .mployee; 

(B) Pbpiclu'. written opialODa; 
(e) An, emplor .. mecI1cal CIOIIIplalali 

related to .xpoIIUW to ubeatoe. 
tmnobte, anthophyUlte, or actinolite: 
and 

(0) A COPJ of the lalonudoa 
provided to the phyaidea u requiNd .., 
pare .... p .. (1)(1) of thll aecUoa. 

(Ui) 'I1Ie 8IIIploy. abeD eaaura that 
tbIe rac:ard II meiDlala'" f. tbe 

[lee. 1t11.1001(i11)pJ(11)J 
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CONSTRUCTION STANDARDS 

"Renovalion" mearu Ihe modifying of 
IIny ex.isling llruClure. or portion 
thereof. where expolure to airborn .. 
ubelllo,. tremolile. anthophyllile. 
actinolite may re.ult. 

"Repair" mean. overhaulina. 
rebuilding. reconstructing. or 
recondiliorung of .tructure. or 
lub.trate. where .. be.lo •• tremolite. 
IInthaph)·lIite.ar actinolile i. pre.cnL 

·7remolite. anthophyllite and 
actinolite" mean. the non .... betto. fann 
of these mineral •• and any of the .. 
mineral. that have been chemically 
treated and/or altered. 

Ic) Permiuibltl ~1Cpo$ure limit (PEL). 
The employer .haU eruure that DO 
employee i. expoNd 10 an airborne 
cunc.ntrallon oC .. be. to .. tremoWe. 
anthophyllite. actinolita. or a 
combination of the .. mineral. in exc. •• 
of o.z fiber per cubic c.ntimeter 01 air .. 
lin !liMbt (8) hour time-weighted averase 
(nYA). a. detenniDed by the method 
preacribed in Appendix A 01 thi. 
Mctior .. or by an equivalent method. 

(d) COlMlunicolion amona "mp/oyen. 
On multi-employer worbite .. an 
clf.ployer perfonnins a.betto .. tmooUte. 
anthophyllite. or actinolite work 
n:quirin& Ihe e.lablialuneat ola 
reguJllted area aha11 inform other 
employers on the .ite 01 the natura 01 
the employer'. work with a.be.toa, 
tremolile. anthophyllite. or .ctinoUle 
and olille exi.tence of and requ.iremeD" 
pt:rtaiDina 10 repaled area .. 

(e) Regulated ama.-(l) ~".rUJ. The 
employenhaU e.l.bU.h a resu1atecl 
area In work area. where airborne 
coDcentraliona of ube.lOt. tremoUte. 
anthophylUte. acllnolite, or a 
combination of the .. mineral. eJU:eed or 
can rea.anably be expected 10 eXCHd 
the permillible expo.ure limit 
preacribed in parqraph (c) 01 thla 
aectiOR. 

(Z) ~marcation. The resuJated llralt 
ahll11 be demarcaled iD any manner that 
nUaimizet the number 01 persona wilhiD 
the are. and protecta persona outaide 
the I&re. from .xpo'W"I to .Irborne 
COACCntralioDl of •• be.tOt. tramolll .. 
aDthophylllta •• ctiDolae. or • 
combination of these mineral. in exCftl 
of the permillible expolure limiL 

(3) A,,~ Accea. to resWlllt:d are .. 
ahall be limited to .uthorized persona or 
to perIODI authorized by the Act or 
resWadona illueci Pl&Ruant thereto. 

(4) RupirolOn. All persona enlerina a 
reauJ.ted area ahall be I"pplied with. 
respirator. selecled in .ccotdaac:e with 
par .... ph (b)(2) of thi. MctiOCL 

(5) Prohibil«l aclivitiu. The employer 
IhaU .naure tb.t employee. do not e.L 
drink. Imoke. chew tobacco or sum. or 
apply coamelica in the I1IjUI.led areL 
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(61 Requirement. for osbe.,a. 
~moval. demolition. and renovation 
operatIons. til Wherever felllible, Ih. 
emplol'er .haU eltabUlh neSalive
prallure endolures before commencina 
removal. demolition. .Dd renov.tion 
operation •. 

(iii The employer .hall deaignate a 
competent penoD to perform or 
supervise the following du~a: 

(A) Sel up the eDclosure:" 
(B) Ensure the inlegrity of the 

enclo.ure; 
te) CODtrol entry to and exit lrom the 

enclolute; 
(0) Supervi ... U employee expolW"l. 

moniloring required by ttu. aectioa; 
IE) Ensure thai employ ... woriLlna 

within the enclo.ure WNl' protective 
clothina and relplraton u required by 
pan&8r&pha (I) and (h) of thla NClioa 
lAnd: 

(F) Enaure that employ ... an traiaad 
iD the \aN of engiDeeriq CODtrola. work 
practice .. and penoD&l protective 
equiplNIDt: 

(e) Enaure that employeea &1M the 
hysiene faciliu.. and obeerve the 
deconlanlination procadW"81 .pedll.UA 
pareavaph m 01 ttu. aediOD; aDd 

(H) Eo.ure that en.ineariDI c:oatrola 
are fuacUoDiDa properly. 

(Ui) In addition to tha quaUfic:atioaa 
.peciMd in patappb (b) ol thla 
aecUOD, the competaDt penGD abalI be 
trained in .U alpacta of ubntoe. 
tremoUta. aDthophyWta. ar KtJAGl1te 
abatement. the coaleDta ol thla 
.tandard. the identiflcatioa of ubeau.. 
tremoUta. a.nthophyWta. ar actJaaUte . 
.nd their removal prac:edurea. &ad other 
practicel for reduciDa tha huard. Sucb 
trlliDiDa ahall be obl&iDed ill • 
comprehensive CO&&n8, aucb .. a c:oune 
COodllCted by aD EPA Aabatoa '1'raiD.iDa 
Cenler. or a.n eqwval8llt course. 

(iv) Ex.ception: Far amall-acaLe. abort
dura Ii 'n operatiooa. aw:b .. pipe repair. 
valve replac.lIUIIlt.lDataWq electrical 
condulta. 1Data1J.ina or removiaa drJwalL 
1'CJ0fina. and other aeaeral blll1diq 
m.lnlanance or NnQvatioa. the 
employ.r .. not requlNd 10 comply with 
the requlnuDan .. of parqrapb (e)(lI) of 
thilMCtion. 

(0 Ex.fKMIUW monitGri",-...(l) CtlMl'Gl. 
(I) Each employer who baa • wortplaca 
or work operaUoa covantd by thla 
llaDdlud ahaU perform lIIODitorilli to 
delenn1ne .CCW1IteJy the alrbome 
CODceDltatiODl ol .. __ tremoUte, 
anthophYllite. actiDoUta ar a 
aunbinaUoa 01 thMe ............ to wlUda 
employee. may be axpoMd. 

(ii) OeterminatioD.a 01 employ .. 
eltposure ah.ll be mad. from braathiDa 
zone air IImpl" that an rapret8Iltative 
of the 8-hour TWA of eaeb employee. 

:)-~I:l 
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(iii) Reprelentalive 8-hour TWA 
employee expo.ure .hall be determined 
on the ball. of one or more IImple. 
representing full·shift expo. ute for 
employeea in each work .reL 

(2) Initial monitorina. (il Each 
employer who hal a workplac. or work 
openllton covered by thil Itandard. 
excepl •• provided for in p.ra8r&ph. 
(r)(2)lii) .nd (f)(2)(iii) of Ihil section. 
ahaU perform initial moniloring .1 the 
initi.tion of each alUesto .. lremoUIe, 
anlhophyllite. aclinolite job to 
accuralely delenniJle the airborne 
concentrations of UbeitOt, tremolite. 
anthophyllile, or actinolile to wh.lcb 
employeel may be exposed. 

(ii) The employer m.y demoDltr.le 
that employe. expo.urel are below the 
.ction level by meana of objective data 
demorutr.tina thai the product or 
malerial contaiDing .. belloa. tnmoUta. 
anthophyllite. .cUnolile. or a 
combinatioa 01 these miAarals C&DDOt 
rele ... airbome fiben in coaceatraUOat 
exc:eediDa the actioa level UDder thOM 
work cond1tlOat haviDa the putat 
potantW for releuins ubat.oa, 
tremoUte. uthophyWta. ar acti.DGUte. 

(Ill) Where the employer baa 
monilonld each ubeato .. tremoUta. 
.nthophyllite. ar ac:tlao1ita job. and·the 
data WeN obtaiDed dL&rina work 
operatiou c:oadu.cted UDder workplace 
c:onditioaa cloealy raembUq the 
procee .... type of maa.rial. coatral 
methode. WOIk prac:lJca. &Ad 
IDvinmmaD&ai coadldon. \&led aDd 
prevailiDa ill the .aaplay". QII'NIlt 
operatl.ona, the employer may rely on 
.ucb utlier maaitoriDl raul .. to aatt.fy 
the requlremeala of ~ (f)(2)(1) of 
thla 

11 
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rolJecled foJlowins the porocedure. 
~l·c,fied In Appendix A-
(Ii) AJlllmpJel taken to laUI(y the 

.onatorang requiremenll 01 parasraph (f) 
olthi. seclion .hall be evaluated u.ing 
the OSHA Reference Method (aRM) 
.pecified in Appendix A. or an 
equivalent counting method. 

(iii) II an equivalent method to the 
aRM il uaed. the employer .hall en.1U1I 
Ihat the method meetl the toUowins 
criteria: 

(A) Replicate exPOlure data uled to 
eatablilh equivalency are collected in 
lide-bY-lide field and laboratory 
companions; 

(S) The compan.on indicatea that 90 
percent 01 the aamplel collected in the 
ranse o.s to 2.0 times the penniuible 
limit have an accuracy ranse o( plus or 
minua 2S percent 01 the ORM re.ultl 
with a 95 percent confidence level a. 
demon.trated by a .tatuticaUy valid 
protocol: and 

(e) lbe equivalent method 1. 
documented and the result. 01 the 
comparlaon IHUng are maintained. 

(iv) To •• ti.ly the monltoria, 
requirement. 01 paragraph (f). employer. 
.hall rely on the re.ult. o( monitorinl 
analysi. performed by laboratories that 
have in.tituted quality allurance 
program. that Include the elementl 
prescribed In Appendix A: 

(6) EmploYH nOli/icDlion of 
onilOringlUulu. (i) The employer 

Ihall notify affected employee. 01 the 
monitoring mults that repreHnt that 
employee'. expo.unt .. 800n a. poaaibl. 
tollowi", receipt 01 monitoring resultl. 

(ii) The employer .h.1l nottly affected 
employeea 01 the re.ultl 01 monitoring 
repl'ttMnti"l the employee'. expoeunt In 
writins either Individually or by poeting 
at a centrally located place that It 
acceatible to affected employee .. 

(7) ObNlVOlion of monitoring. (I) The 
employer .11&11 provide alTected 
employee. or their de.ianated 
representallvn an opportunity to 
obee"e any monltorins of employee 
exposunt to aabeatos. tremolite. 
anthophylUte. or actinolite conducted In 
accordance with thla aec:tion. 

(ii) When obtervation o( the 
monitori", 01 employee expoaure to 
aabatos. tJ"emolite. anthophyllite. 01 
acUnolite require. entry lato ~ area 
where th. UN o( protective clothiDa or 
equipment i. required, the obHrver aha1J 
be provided with and be required to uae 
.uch clothinS and equipment and ahall 
comply with aU other applicable aalety 
and health procedure .. 

(s) Method. 0/ compliance.-{l) 
Engineerina control. ond worK 
Draclicn. (i) The employer IhaD UH OM 

r any combination 01 the (oUowiDa 
trol methoda to achieve compUaace 

with thl pennilllble expolure Umit 
prescribed by paragraph (c) o( thia 
.ection: 

(A) Local exhault ventilation 
equipped with I {EPA filter du.t 
collection Iysteml: 

(BI Ceneral venlilation IYlteml: 
Ie) Vacuum c1eanen equipped with 

HEPA fillen;. :' 
(OJ Enclolure or Isolation o( proces ... 

producing llbe.tOI, tramolite. 
enthophyUUe, or ectinolite dust: 

(E) Ule o( wet mlthod .. Witting 
a8enl., or removal encap.ulantl to 
control employee expo.urel during 
albe.tol, tramolite. anthophyllite. or 
actinolite handlins. mixins. removal. 
cutting, application. and cleanup; 

(F) Prompl dispolal oC wa.te. 
conlaminated with libel to .. tramolile. 
anthophyllite. or actinolite 10 leak.tight 
containers: or 

(C) U .. of work practice. or other 
engiaeerinl control. that the A1aulaat 
Secretary can Ihow 10 be (ealible. 

(ii) Wherever thel.a.lbl. ensJneerins 
and work practice control. described 
above are not .ufficient to reduce 
employee expo.ure to or below th.l1mlt 
pre.cribed In paragrapb (c). the 
employer .haD u.e them to reduce 
employee expo.ure to the lowal levell 
altainable by these coDtroll and ahaU 
aupplement them by the UN oC 
re.piratory protectioa thet complies 
with th. requirementl 01 paragraph (h) 
of thi. MCtiOn. 

(2) Prohibilion .. (1) Hlsh...,aecl 
abra.ive dlac lAW. th&t are not 
equipped with appropriate englneerina 
control. ahall not be UMd (or work 

. related to a.buto .. tremolite. 
aothopbyUite, or actinolite. 

(ii) Compreued air .haD DOt be UHd 
to remove llbello .. tremolite. 
aothophyllite. or ectinolite or materi'" 
containing a.bato .. 'tremollte. . 
anthophyWIe. or actiDoUt. unl ... the 
compreued air It uaed In conjunction 
with an encloaed ventilation .,.tem 
dealJned to capture the dual cloud 
created by the compreued air. 

(iii) Malerial. contalaing ubeatoa. 
tremollte. anthophytlite. or ectinoUte 
Ihall not be applied by .pray methoda. 

(3) Employee IOlGtiOn. The employ .. 
lhall not UN employ" rotatioa u • 
meau o( compliance with the expoeuN 
limit preacribed in parqnpb (c) of th1a 
aecUon. 

(h) RMpiratory pl'Ot4Jct.lOn.-{l) 
GeneraJ. lbe employer aba1l provide 
re.piraton. and enaura that th.y aN 
ueed. where required by thla aec:tloa. 
Reapiratara ahan be UMd In the 
Coil owing circwData.ncea: 

(I) During the Interval aecnaary to 
lnataU or implement feuible .naiaeerias 
ud work practice cootrala; 
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(ii) In work operationl luch II 
maintenance end repair activille .. or 
other l1CllViliea lor which enRineenns 
and work practice control. are not 
(ca.ible: 

(iii) la work .Uualionl where (ea.ible 
.nsineerins and work practice controla 
are not yet .ufficient to reduce expolurw 
to or below the upo.ure limit: and 

(iv) In .mersenciet. 
(Z) RIIspiralol'leJeclion. (I) Where 

re.plrators ate used, the employer Ihall 
.elect and provld •• at no co.t to the 
employee. the appropriate re'pirator .. 
.pecified in Tabl. 0-., and IhaU en.ure 
that the employee usn the relpirator 
provided. 

(ii) The employer .baU Hlect 
respirators (rom 'among tho.e Joindy 
approved a. heiDI acceplablelor 
protectioa by the Min. Sarety and 
H.alth Adminlttratlon (MSHA) and the 
Nationallnatitute lor Occupational 
SaCety and Health (NlOSH) under the 
provi.lona oC 30 CFR Part 1 L 

(iii) The employer .haU ·provlde • 
powered. aif.pu.rllyinf re.plralor In Us .. 
o( any neaativa-preaaun re.plrator 
.pecified In Table D-4 whenever: 

(A) An employee choo ... to .aM thJ. 
type or re.pitator; and 

(8) Thi. respirator will provide 
adequate protection to the employee. 

TAIU D-4.-AEJIIIRRORY PAorICnOH FOft 
AleUTOI, TAEMCUTt. AHntoPHYWTI. 
ANQ~F ... 

.......... *.. -..-. 
•• Q2'-'~ •• au.'" --...._ .. all. 
1101 NU. 

..... _ .. 1011. 
tl81NU. .... _ ... .,.. 
tlOIl PIU. 

"' __ ".fI 
.11C111111NU. 

a.-_JDOu. 
I> lJ1D11 • I'lL! • - ... 

t . ............... _ . ..--- ........... . 
CIr~ 

t.N .................. _ ............. -...... 
....~ . 

t. ,., ...... ,..,..._ ,... ........ -..... ...., .... .. ,., ............... ...... -- ... - . t . N ............ _ ................... ........... 
t.N ............. _ .................. ................ -
-....,~... .......... --. ... .. -... --........ ,-_._-" ..... ...,,...... ........... ---...... u ._ ...... 

(3) /WpiralDl' JIIOIfGIA (I) w-. 
rapiralOlJ protectioa It aed. the 
.mploy. aha1J inatihate a raplrator 
PIOlP'Ul ill accordance wUb 211 CPR 
lsno..134{b). (d). (e). ud (f). 

(U) The employer ab.U pena1t eacb 
.. ~ who ..... a Wlerraplnw to 
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chanae the filler elementl whenever an 
lncrlllN ill bruthinl reliltlDC4l II 
det.acted and ahaU mailltain an adequate 
lupply of filter elementl (or t.hia 
pUrpoN. 

(iii) EalployetU wbo wear relpirato'" 
.hall be permilled to leave work area. 
to wa.h their face. and re.pitator 
Cacepiece. whenever necauary to 
preveDr .IUD irrilation auocialed with 
re.pirator WII. 

(iv) No employe •• hall be alligned to 
taw reqWring the UI8 oC re.pit.l.On if. 
bued 00 hia or her mOlt recent 
examination. an examinins ph),.iclan 
d~temWlelthllt the employee will be 
unabla 1.0 (Wlction DormaJly weariq. 
re.pirator. or that the larely or bealth oC 
tha employee or of other employee. wiJI 
be impaired by the us. of a re.pirator. 
Such .mployee .hall be auigned to 
another Job or given th. opportunity to 
tranaCer 1.0 a different pOlition the duti .. 
of which he or abe II abla to perform 
wtth the l&II1e employ.r. in th. I&IDI 
aeosnphical .rea. and with abe .. IIMI 
MDiority. Itatua, and rate oC pay be or 
abe bad juat prior 1.0 IUch tranater. if 
aw::h a different polition ia available. 

(4) RMpiraUN fil tatilll, (1) 'Ibe 
employer aball enaura that the relpiretor 
tuued 1.0 the employ .. exhibill the lea.t 
pollible Cacepiec:e I.akqe and that the 
reapiretor" fitted properly. 

(U) Employ. ... ahaU perform eith.er 
quantitative or qualitative Cace fit tuta 
at the time of iDitial fitliDa and at I ... t 
avery IlDODtha thereafter Cor each 
employ .. wearin8 • oegativ .. praaur. 
rupirator. Tba qualital1v. fit teallmay 
be u.aed oaly Cor lelliD& the fit oC half· 
m.aa.k rnpirato ... wb.re they are 
permited to be worn. &ad ahall be 
conducted in accordance with Appeadi.x 
C. Tbe tall aball be u.aed 1.0 .. leet 
(.acep __ that provide the requ1rad 
prot.ctioa u preac:ribed in Tabla L 

(I) Prol«:ti VII clochi/ll"-"'{1) CeMraJ. 
Tba .mployer ahall provide and require 
the UI8 of protective clothing. .uch at 
coveraJ1a or aimilar wbole-body 
clotlW:la. head coverioa .. alove .. and 
Coot cov.riDp for any employ •• 
expoMd 1.0 airborne coaceatratioau 01 
ubntoa. trem.oUte. antbopbyllita. 
actiDolila or a combioal1on oC theta 
IDlDenla th.t exceed the penuillible 
axpoaure limit preacribed ill paragrapb 
(cl of th1a aectiOD. 

(2) lAundllrina. (I) The .mploy.r lhall 
anaun thatlallDderina oC contaminated 
dolh1Pa II done 10 a. to prev.nt the 
.... of airboma a.belto .. lnImolila. 
anthophyllite. actiDolite, or. 
combillatioD of the •• minerala ill axatU 
of the expo.un Umit prncrilled in 
panppb (c) oC thi' aecUOD. 

(II) AAy amployer wbo siv" 
coateminated do thing to another peraan 

for laundeJin& ahaU lDform .ucb penon 
o( th. requirement In parqraph (I)(2)(i) 
o( Ihil lection 10 eff.ctively prevent the 
relu ... of airborn ... belloa. lNmOUte. 
anthophyllitll. actinolit •• or a 
combination 01 the .. minerala In .xcell 
o( Ihe expo.ute limit prelCribed ill 
paragraph (c) of thil •• ction. 

(3) Contaminalild clolhing. 
ContamiNAted do thing .hall be 
tran.ported ill aeaJed wpemutabl. baga, 
or olher cloaed. impermeable ClQnlaiAera. 
and be lllbeled in accordance wtth 
para lira ph (Ie) oC thl, aecUoD. 

(-II Pratactil'lI cJotltina for rwrnova/. 
demolition. and l'fUIovalion ol»rution& 
(i) The competent pel'lOn .hall 
periodicaUy examine woruuill WorD by 
employeea Cor rip. or learl that may 
OCC:W' during performance oC waric. 

(ii) Wben rip, or t ..... are detected 
whil. an .mployeela woritlq wtthJo a 
nesative-prellura eodo.ute. rip, and 
I ..... ahall be IlIUIUIdiataly maDded. or 
the woruuit ahall be immed1aLtly 
replaced. 

(j) Hygillnll/aciJili •• and prucliCft
(1) c.nerGJ. (I) The employer ahall 
provide dl&ll chanp are .. Cor 
employ .. required 1.0 work In rep1ated 
areaa or required by parqraph (1)(1) of 
thi. MCtion to wear protective c:1othiq. 
ExCllptiOn: ID lieu oC the chaap a.nta 
requirem.ot lpecJt1ed ill pansnph 
Ul(1)(I). the employer may permit 
employeea aaa.aed IOllDalllC&1a. abort 
duration opereti.ooa, .1 deaaibed ill 
paragrapb (.)(6) of t.b.Ia aectioa. to clean . 
their protective c10tbJq with. portable 
HEPA-equippeci vacuum beCon auda 
.mployeel leave the ..... wheN 
meiall:nance w •• per{omutd. 

(ii) Th. employer lhall .. un that 
chans ........... equipped with 
aeparat. ,torqe fadliu.. for protective 
do\hina and Itreet clotbia& in 
accordance wtth MCdOlll81o.141(e). 

(Iii) Wbeauvar food or beY ...... are 
conawned at the worblte and 
employeel are axpoaed to a1rbome 
conc.ntralloau oI .. belloi. tremoUta. 
anthopbyllita. actiaoUt .. or a 
combinatloo of thae mJnerala in excaa 
oC th. permla.lble expoaure limit. the 
employer .baU provide lunch ...... ill 
which the .irbome COIICeIltrattoaa of 
aabato .. tremollte. anthopbyllite. 
actinolit •• or a comblDatioo of theN 
minerall are below the action l.veL 

(2) &!quiremllnu for remova/. 
demolition. and l'8I1ovaliOll opMGtiOl»
(I) DecontamiltGlion CII'8G. Except far 
.maU acale, abort durat.\oQ apen~ 
.. delCribed In parqrapb (e)(l) al tbiI 
aeclion. the .mployer ahall ntabllah • 
decontamiAaliOil ..... that la .djaceat 
aDd connected to the replated are. b
the decontamination of employ ... 
contamioated with aabeatoa. tremoUte. 
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Ilnthophyllite. or actinolile. Th. 
decontaminelion area .haU conal.t of &a 
equipment room •• howar aree. and dean 
room in .. ria •. The employer .haD 
en.ure that employe .. enter and exit the 
rquJated area throl18ll the 
decontamination area. 

(ii) Clean 1'OOm. The clean room shaU 
be equipped with II locker or 
appropriate .Iorase conteinu for each 
employe.'. uae. 

(iii) Shower qffKJ. Where feaaibl .. 
thower faciJitiel than be provided 
whlcb comply witb 29 CFR 
191o.141(d)(3). Th •• how .... than be 
contiguoua both to th. equipment room 
and the deaD chens. room, unle .. the 
employer can demonltrate that thi. 
location ia not (ea.ible. Where the 
employ.r can demonatrate that it is not 
fell.ible to locate tbe thowu between 
the equipment room and UI. delAn 
chanselOOID. th. employer thall enlwe 
that employeel: 

(A) Remov. a.be.to .. tremolit .. 
anthophyllit •• or actinolile 
contaminatilln from their warbuit, 
uains a HEPA VKcuum b4:fure proccedlna 
to a ahow .. lhAt ia not contiluoua to the 
work area; or 

(8) Remov. thttir contaminated 
worbwta. don clean work.uit .. and 
proceed to a thow ... that ia nat 
c:ootipauI to the work areL 

(iv) Eqw'pmllnlmom. Th. equipm.nt 
room ahall be ,upplied with 
impermaabl •• I.bttled bag. and . 
contaiDera ror the contaiAment .nd 
diapoaal of COIltamiDated proLaCtin 
clolhiDl and equipmeat. 

(v) Deconlamination QIfIQ IIntry 
proc«lura. (A) the employer aha11 
euure lUt .mploYHa: . 

(1) Bater the dec:oataaalaation are. 
t1vouab the daan room; 

(2] Ramow and depoe It Itreet dotIUDt 
witblo • locker provid4td for their 11M; 
and 

(3) Put 00 prolective c10thina .nd 
relpir.tory protection beforeleaviq the 
clean room. 

(8) Before .nterinl the .ndolwe. the 
empioyer ahaU eDlwe that .mployee, 
p ... through tha equipment room. 

(vi) Decontaminalion QIfIQ exit 
proctJdura. (A) BeCore le.viDa the 
resulated ...... the .mployer .hall 
enaura that .mploy ... remove all JI'OII 
coataminaUon and debrla from their 

. protac:l1ve clolhinl-
(8) Tba employer ahaU eaaure that 

amploy ... remove their protad1v • 
clolhlDa in th. equipmeot room and 
depout the clathioa in labeled 
Impermeable ba .. or coat.aiDerL 

(e) Tba employer ahall eauura that 
employeea do not remove their 
.... piratora ia the aquipm.ot room. 
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(0) The employer lhall enaunr thai 
employeel Ihower prior 10 enlerina the 
clean room. 

(E) The employer Ihall enaunr that, 
aller Ihowering. employeel enler the 
clean room bero~ changIng iDlo Itreel 
dothel. 

(It) Communication 01 hazards to 
employee~l) Signs. (i) Warn1ng ligna 
thai demarcale th. regula led area .hall 
be provided and dilplayed at eub 
location where airborn. concentrationl 
of .. bello .. tremolil •• anthophyllit .. 
actinolil •• or a combinalion or the .. 
minerall may be iD excell of th. 
expolun: limit. P~laibed in peragnph 
(c) of thla IectiOR. Signalhall be po.led 
a I IUch a dillance from Iuch a locaUoD 
thai an employee may ~ad th. liSU 
.nd take neceaaary prote"cliv •• tep. 
before aDlerina the area marked by the 
Ilgn .. 

(ii) The warning .ip. required by 
paraSJ1lph (k)(l)(i) or thi. aec:UOD ahall 
bear the followina inlormaUoa: 

DANCER 

ASBESTOS 

CANCER AND WNC DISEASE 
HAZARD 

AtmiORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTEC'IlVE 
CLOTHINC ARE REQUIRED IN nus 
AREA 

(iii) Wbent mineral. in the rasuJated 
a are only tremoUt .. anthophyllit. or 

clinolite. the employer may replace the 
lerm M .. be.la." with the appropriate 
miDeraJ name. 

(2) 1A1»u. (I) Label •• halI be alBxed 
to all product. containing .. be.ta.. 
tremoUte. anthophyllite. or actinolit. 
and to all containen contalnlna.uch 
producta. incJudinl w •• t. contain ..... 
Wh .... fe .. ibl .. in.talled a.be.ta.. 
tremollt .. anthophyllU .. or actinolite 
product •• hall contain a vi.ibl. labeL 

(U) Label. ahall be printed in lars •• 
bold letlen OD a contra.tins 
background. 

(iii) Labell .hall be UNd In 
accordance with the requirem.nta of Z8 
CFR 191o.12OO(() of OSHA'. Huard 
CommGDicaUoa .taodard. and .hall 
contain thefolowtns lolormatioa: 

DANCER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND WNC DISEASE 

I HAZARD 

(Iv) Where miDerala to be labeled era 
only tremoUt .. anthophyWt. and 
acttnollt •• th •• mployer may replace lb. 
lerm .... be.to ... with the appropriate 
mloual aame. 

(v) Labell Ihall conlaln a warnlnl 
Itatement aBain,t breathing airborna 
..bello .. I~molite. anthophyllit .. or 
Ictinolile fiben. 

(vi) Th. provision. ror la~. required 
by paragraph. (kUZ)(iHk)(2)(lv) do not 
.pply where: 

relpiralon .. required by m CFR 
11l10.l34: 

(F) Th. appropriate work prac:tlcetl ror 
penonning the .. bato .. tntmollt .. 
anthophy11l1 .. or actinolite job: and 

(e) Medical .urveUlaoca prosram 
requlrementa. 

(A) .. beltOI. tremoUt .. anthophylUt .. 
or actinolit. fiben hava been modifi.d (Ii) A review or thla .tandard. 
by • bondina agent. coaUns. biDder.,P .' lndudlDa appendi~ . 
other material. provided that the.. (4) Accau ID tralnll., lIIQ,.nou. (1) 
manufacturer can ciamollltrate that, n •. amployer aball make readily 
during .oy reaJOnably fo ...... abl. uae. avallabl. to .n affected amp loy .. , 
handJins. .torage. di.po.aJ, procelliDg. with~ut COlt aU written materiala 
or tranaportAtioo. no airborn. nlalJ.Dl to th •• mploy .. tralnlna 
concentrationa or a.be.toa. tremoUt.. prosram.locJuc:Una a copy of th.iJ 
anthophyllit .. actinolite. or a rquJation. 
combinatioo of the •• min .... 1 ftben in (Ii) The .mploy.r .ball provida to the 
IXCIII of the actioD l.v.1 will be ANi.taot Secretary and the Dintctor. 
reteated. or upoD requa.to aU lnlormation and 

(B) a.be.to .. tremollt •• anthophyllite, training materiata ntlatina to lb. 
actinolit •• or a CombinatioD of the.. amploy .. lolormatioa and traiD1q 
miDenla I. pm.nt iD a product iD prop'UD. 
CODcentratiODlI ... than 0.1 parceot by (I) Ho..u.pinl-(l) Vocwunina. 
w.lghL Wb .... v.c .... m1nl metboda ...... 1ec:ted. 

(3) Employ" in/armotion and HlPA Bltered nal"mln. equipment 
troinina- (1) Th •• mployer .hall lDatitute mUlt be UMd. 1'ba equipmeat abaU be 
a trainins pl'Op"IJD lot aU n:,I."... UMd and emptied In allWlDlr that 
expoNd to airborne c:oncaatraUcma 01 mlnlml •• the reeatry of aabaatoe, 
aabato .. tnmoUt .. antbopbyWt.. traaoUte, uthophyWte, or actlDo1lte 
act1DoUt .. or a combiDaUoo of the.. Into the woriqIlaCI. 
minera1l in excell of the action laval (2) WDlt. di.po«J/. AIbattoI.ute, 
and ahaU .BIUnt th.ir puUdpeUoa iD 1CI"ap, debria, bqe, contaiaent, 
the program. . equipment, and coataminatad cIothiq 

(ii) Tralnina .~ ~ provtUd prior to c:oa.lped for dl.apoaal.lwll be colLec:tad 
or at th. tim. oC lDitiaJ uail"'M'lt, aod cH.poNd oliD .. aled.labaled, 
well the amploy .. baa rec:atvad Impameable bep or other clOMd. 
equiyalmt traiDiDg with1D the pntYiaua labeled, Impermeable coataiDan. 
12 mODtha. aod at I ... t aDIluallJ (m) MtJdjcoJ 111'.,.0,1-----'1) 
thereafter. "~~LJ ' ---.. (Iii) 1'ba tralDina program ahalI be __ ....... i) Emplo,... t:Jt:IWM na. 
conducted iD a maDDer that the emp~rer abaU lDaUtute a medJcal 
.mploy .. la able to undentaod. Tb. IUrTeil1aDce prosraIIlfor aU ampIOJ"I 
employer .hall eDiura that each auc:h aagqed iD work iDvalvias 1"a1a of 
.mployee i. lnlormed of th. foUowlDa: .. batoa. tramollte, antbophyW .. 

(A) M.thode of rec:opJziaa a.bata.. actiDoUte or a coaablDadoa of tbae 
treraollt .. anthophyWte. and acliDallta; miDerala. at or abcrY. the actfoa '"-' for 

(B) 1'ba health effeeta UIOClatad wllb 30 or DlON days par yeu. or.ho .... 
a.be.toe, tnmollte, anthophyWt .. or ntqulrad by tblI aec:tioa to wur . 
actiDoUt. expo.un; Mptiv. pr8NUnt .... plratora. 

(C) Th. relaUonahip between amoklq (U) Bxominotion by 0 p/lyticitm. (A) 
and a.balo .. tnmolit .. anthopbyWt.. 1'be .mpkJyer ahaU .... ant that all 
and actinolit.1n produdnt IUDI cancer. medical .,..minatioaa and procadura 

CD) The natura of oparationa thet ant parCOI'1Ded b, or UDder the 
could rawt 10 .xposura to ubeetoe, npervi810a of a llcenaed phyaldu, &ad 
tremolit.e. anthophyllite. and actiDoUte, ant pcovid.ed at no caet to the empq .. 
the importance of Dec:aaa.ry prot.c:t1v. and .t a I'UIODabla tiDla and place. 
coatroll to mJD.Imiza axpowN lDcludSq. (B) Pwnona other thea IUoCb Uceued 
aa appllcabl .. ensiDaeriDI coatrola, ph~ who acbDJaJ.ter the 
work pracUce .. raplrators. pglmoaary fuacdoa leaua, ntqaInd ~ 
houaek .. piDs procedurn. hYJiau thia Mdioa aha1l complete a traJD!q 
radIlU ... prolective c10tJUns, caune iD apArometry .poaacnd br an 
decontamination procedurn.1IUI'pDCJ appropriate acadadc or prolauloM1 

p!"OCICiurn. and w .. t. dl~ lDIdtutioa. 
procedura. and any oaceaa&r1 (Z) Medical UIIIIIintJlJoa and 
lnatnactioo in the UN of th ... coatrola conault.ation.-{l) FNquency. 1'be 
and procedural; employ. ahaU make avallab181Md1cat 

(E) The purpo ... proper UN, flttIq ex.mln at1oa.a and coaaultat1oa.a to acl 
inltnlctiODt, and llmitatioDa of eaaplo,.. conred uDder parqnpIa 
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(m)(lilil of \ll il st:ctiun on the following 
s.:hcdulea;; 

(AI Prior to IISlignment of Ihe 
employee 10 an arelt where negalivc
pl'1!uure respirators ale worn; 

(BI When Ihc: elllplo)'cl: i!l ..assigned tu 
an areil when: expolure 10 blle,lul. 
IrrmoJite. anlJlophyllile. Mclinulil~. or Ii 
comLinalion of Ihese nlinernl. mlly lie al 
or above the aClion le"el for 30 or naore 
da~'I por year. a mcdiQd examination 
mUlt be given wilhin to workin~ del)". 
rollowinS Ihe thirtielh day or e"poiure; 

(e) And allcalt annuHIl)' Iheh!Mfler. 
(ll) IC thc euminins phYlicilm 

dclennine. IbMI lin)' or the euminlttionl 
.huuld be providt'd more (requtlnlly than 
lpe~ified. the cmployer SllilU pm'"ide 
IUUl f!lu.minlltioni to .. CCcclc:d 
empluyeei Itl the Crequencies 8pccificd 
by the ph),.iciJin. 

(E) £J(~plilJn: No mediclil 
eUDWUAlion i. n.'quiRd 01 aDY 
employee illlcJcqw.lc re«;QrcJs show thlll 
the employee hili been eXllmined in 
aCCQrdance wilh Ihis J*tagruph wilhin 
the pllal l-yellr pt!riod. 

(iiI Conl"nl. Medical eXliminatiun. 
made aveilable punullnl to paragruph. 
(m)(2)(i)(AHm)(2)(i)(e) oC Ihi. section 
.nail incluele: 

(A) A medicWlind work billury wilb 
'pucilll empba.it diM:led 10 the 
pulmuollll', cardiuvlIl(;ulllr, und 
all.tlOiateaUnltl IYltaml. 

lBI On initilll e>.aminulion. Ihe 
stllndanliud qUClliunnuim cunluinc:cJ In 
Appendix 0, Part 1. and. on ItMwlI 
e~minution, the IIbbh!villled 
IllIndlltdized quealiunn"ih! contwncd in 
Aplkndix 0, Pllrt 2-

(e) A phYlical elUlminolion dil'l'Cled 
to the pulmonary und gi&SlmiJllellin,,1 
.ysterna. includina II c:he.1 
roeniacII1l8ram to be udminillen:d 0.1 Ihc 
di.cretion uf the phy.ician. Ilnd 
pulmonary fuacliun Itt.tl or ror~.cJ \"11 .. 1 
capacity (FVC) .nd ron:ecJ expirAtory 
volum&:.1 un. lecond (I-'EV.). 
Inlerpnrt.Uon and cl ... iCicutiun ur che.1 
rocnlgcoograml shan btl conduclL-d In 
accordltou wl!h AppendiJo. £. 

(D) Any other cluulIinalionl or 11!111i 
deemed aecellary by Ihe cJo.aminina 
phYlician. 

(3) Infomlolion PfIJ~"idt:d to Iht" 
physician. The enaployer lihllll pN,"ide 
the rollowina iliComutlion 10 Ih" 
eA.mininK phYllciim: 

(i) A cupy of thil IllIndurcJ lilld 
Appendices D. £. unell; 

(il) A deacription o( thl: arTc1;le&J 
emploY~'1 dulie. aa thl.')' miale to thll 
employee'a expoaw-e: 

(iii) The employee'" 1'1!pn!~cnlltli\,t: 
expoaW'e le\'el ur ~ntic.ipi.l";J "l\pUIoIiI ~ 
Incl: 

(i\') A ric5cnplion oC any personal 
proll:clh ~ dnd rc.pilillory equipment 
used or 10 be uaed; and 

(\"1 InCormlltion Crom previoul medica! 
e.'(dminllliona oC th. affecled employ~ 
Ih<ll iii nol olherwiae .vailable to the 
uaminins phYlician. 

(41 Ph)'~lciQnl wrillen opiltion. (I) The 
enapJu)"cr .IulU obtOlin Ii wrilten opiaion 
from Ih. eXliminil18 phYlicilin. 111il 
wrilt~n opinion ahMll contain the rel".II. 
oC thll medioal ex.aminatiound ahaU 
in dude: .. 

(AI The "phYlicllUl'. opiDlun III 10 
whelhl!r the employee haa any delected 
nu:dical condition. Ih.1 would pl.u Ihe 
employee al an increoaad rtak o( 
mlileri .. 1 hculth impain:lent Crom 
eApu.ure 10 a.be'toa. tremoJile. 
anthuphyiliw. or adiooIU.; 

(Sf Any rocommendod limitalioAl on 
Ihe cmplo}'ce or on the UI. o( panon.1 
prolective equipment I"th II' 
h!lpirlllUtI; and 

(C) A .Ililement lbat the employ .. hal 
been inronned by the phy.iciCUl 01 the 
feledl. or the mediCltI exeaWlalioa aod 
oC Itny lMdical condiUOOI thai may 
reault rrom a.bealOl. tremoJic.. " 
anthophyllit .. Ot acl.inolile upol&&N. 

(ii) The employer aha1l inatn&d lbe 
phYlici.n nol 10 reveal ia the wriUm 
opinion siven to the employer lpacific 
findinp or diaguola unrelaled to 
occupMlionttl expolUle 10 .. belto .. 
ltemolilo, anlhupbyWI .. Ot acl1AoIUe, 

(iliJ The enlployer IhMU ptO\·lda a 
copy oC the phYlic:iaa'. written opiDioa 
tu the IIrrecled amplO)'" withiD :JO d¥y. 
(ruUl il. n.ceipL 

(n) RCC'.ordjHping-{l) Obi«livtl dola 
fIJI' ~J"Jmpled optIlflliOM. (i) Where lhe 
enlploYf!r hue relied on objecllve cial. 
Ihul dllmonalrate that producta madG 
rrum or contWnil18 asbeatoa. lremolilc. 
IInthoph)"ltile. or ActinolU ..... not 
cUl1uble or relea.ing fibers or lllbeatoa. 
tremolile, anthopbyWI~ or acUoolita or 
a combinlltioa 01 tho .. aWl .... 1&. 10 
concenlratioaa at or abon Ihe aclioa 
level tand.r the •• pectad con.dUJool 01 
procellina. UN, or hendUllito .. empl 
IUch operatiuul rrom the Initial 
monitoriRK mqwrementa UDder 
par.srMph (l)(:ll o( thil section. the 
em"lu)'er .huU eltobUIb lind maintain 
an Iccuraltl record oC olJlecllve .wtll 
n:uonlluly reUed upon ia aupport IlC the 
excrupliuQ. 

(iiI The record lhaUlnclude aileul 
Ih. Collowina inCunnetion: 

(A) Thll produc:t qualifying fOt 
cxem,,:ioa: 

(n) The 1OW"C8 or Ihe objective d¥ea: 
(el Thll te.liq ptCIlocol. reaulta uf 

le.tina. itlnd/or .. nttlYlia of Uwt IJUlterilll 
fur Ihe relelllCl oC aabe.los. IrwmoJit .. 
anthuphyllite. or I&Clinolite; 

(OJ A description at tn. oper-.,iuo 
exempled and how lbe data .uppo.'1 the 
exemplion; and 

(EI Other data relevant 10 the 
operlttiona. materials. procellina. or 
employ~ expo.~s covered by Ihe 
excmplion. 

(iii) The employer .h.ll mainlain !hi • . 
h!cord lor the durlltion 01 the emplo)"cr'. 
reliance upon lIuch obiaclive dal .. 

(21 £'tpo,ure measuremt:nu. (i) Tha 
employer thad keep an accurate record 
011111 m ... aw-ement. tIIken 10 monitor 
employ .. expolun: 10 ube.IO .. 
ltemolile, anthophyllile, or actinolita a. 
preacribed In pttrKsrlipb (f) or lbi. 
MctJoa. 
NobJ: 'Tb8 emplO)W may utUlzil 
thll 5el'Vices oC cumpelenl oralllliulions 
.uth .. iadualty lrIIde auocialiona lind 
employee a.aoc:illlioDS to maiatain the 
recorda required by thia aectlon. 
. (U) Thia record aJuillloclude allalill 
the loUowtna information: 

(A) lbe d¥te or meaSW'elD8nt; 
(B) The operation lovolviq exposure 

10 ube.loa. Il'eD&OUIe. aolhopbyllita, or 
actino1ita that ia bema moailond; 

(el SluDpllAa and analytlc:ttl malhoda 
I&Md aod evidence 01 their accuracy. 

(D) Numb«, duralioa. ud raulta 01 
aamp1ee laba; 

(El '1')". of prolecti\'e deYicn worn. 11 
any: aad 

(F) Name. aocilll MCUrity Dumber, and 
.JlpolUft oItu employeel whOM 
expoautn IU"t repnMlaied. 

(W) The aaaployer aIWl maiDtaiD thit 
reconllor .t 1It •• l thirty (30) yean. iA 
accanwlC:e with Z8 CFR llnG.2:0. 

(l) MedictJl,urvtlillara. (I) Th. 
employer abel ntabUIb and malntalo 
lUI aa:urate record lor eech employ" 
lubfec:t to medc:alawwUlance by 
panlp1Ipb (m) or thi. aec;lilln. 10 
accordance with 21 aa llnG.2:0. 

(li) The recoId aballlndu.da allau' 
the foUowlna ~omalioa: I 

(A) The IWIM and lOC;ialaec:urUy 
"umber althe tlDPloyee; 

(8) A cop)' o(the employee'a mlld",.l 
eXllmlnaUun teIIIll .. locludintc lhe 
aurd1cMI hl.lory:qualtioanaira 
rnpooaaa. re."I. or any Ie .... IUId 
phyaidaa·. rec:aomaadaliona. 

(e) Phya&cian'. wrium opiDlaaa; 
(Dt Any emplOl" medical c:omplalnu 

ralated 10 expo'"", 10 a.beatoa. 
tremolll .. antbopkylUI .. 01 acUnoUte: 
and " 

(El A copy of U. lofomsalioa 
pravidad to Ibe p~aic:i.ao a. Rqulred b" 
parall1'ph (m) or hie ..etlan. 

(iii) The emplo)'ll' abaU .naure llaat 
thia record i. mailWoed for the 
durllUon ol.mplopunl plUlthirty (30) 
yean. in accardalU with 211 01l 
11110.:0. 

7-to--. 
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141 Tratnmg reconls. The employer 
, 11 •• 11 mdin'''In ijil employee Iraining 
-.. !. tl ru!' (r.r cne 1 y~ .. r beyond Ihe lasl 

' c of l'anploymcnl by Ihal employer. 

I~) .. 1I·ot/abllity. Iii The employer. 
u pon wrallM reqllt!St. shall milk" all 
r' ·I.II rJ!' r('qui~ed '0 Ol! mainlitined by 
''11:1 ~~ction ,vllililblf' II) Ihe AUISlanl 
"l'l:relary dnd Ihe Uireclur for 
,·, .• mlOaIIOI1 and copying. 

/ ,il n,e emploYl!r. upon reque:\l. IIhali 
" ,.Il-\! lin\, ""poturl! records rr.quirc:d by 
o.Jt:tllruphs (f) And (n) o( Ihis I('clion 
.,\·:lIbIJIp. (IIr elIaminalion and cop~'ing 
II/ HIfp.cIL'fi employee!!. (ormer 
H: llpllJr~r.s. desil\:talr.d N!pl'fwmlntiv"a. 
.II!J II,,! .'\51115111111 SI!I:rr.lurv. in 
•• ::r. llrilltn(;p. wilt: 29 CFR 1910.::o(lfHr.) 
"II\.! (II Hi). 

Ilii) The empl"Yl!r. IIpon requp.II •• hall 
II'I .. kf! ~mpluyee medic:d records 
"!lluired by para:;raphs 1m) und (n) "f 
1111:\ ser.lion IVllil.hlc (or nltminalion 
.I.HI 1:IIPyinll 111 the !\ubjecl p.mpluyee. 
;1:1~'unc hK\'ing Ihl! specific written 
•..• 'n~nl of Ihe luhjecl emflII1YI!f!. and Ihe 
-\'!ti'llllnl Set:rr.lary. in ac.corditnCe with 
~J CFR 1!Jl0.;n 

(1\) TmnslerofrocCln./s. (i) The 
t:mployer shall comply with Ihe 
"'qu1I'Cmp.nls cOnCf!minlitransfer of 
rt'Cords sci (orlh in ~ CFR 1910.20 (h). 

Iii) WhfOnever Ihe employer calise. to 
'I) lJusinc" and Ihere is IIU IUC(;CSIQ, 

',Inver lu reccive and rClilin Ihe 
.lIrtil' (or Ihe prescrilJcd pr.riod.the 

I:tnplu) cr Ihull notify the Dlrector.t 
I .. asl 90 day. prior 10 dilpo181 and. upon 
tI!quesl. Iranlmitthem 10 the Direclor. 

(0) Dote.-{l) EIf«live dat.: Tbil 
lP.Ction Ihllll become effective (Inaert 
lldlll 30 daYI from publication In the 
F.deral RqiaWrJ. The requiremenll 01 
Ihe albellol .Iandllrd lIaued in June 
lY72 (37 FR 11318). u amended. and 
publi.hed in 2i CFR 1910.1001 (1985) 
~c"'ilin in effect until complittnca i. 
"!;"ic\'~d with the ~raUel plOvllloru of 
tnis tlandilrd. 

121 Slart-up date .. Ii) The 
r~uil'\,'mcnls of parasrapna Ie) through 
Inj o( Ihis aeclioR. indudingthe 
enllinccring controls lpecified In 
purllgrllph Ig)(l) of this MClioR. Ihall be 
cumplied with by (lnlert date 210 day. 
rrom pulJlicalion In th. Federal 
lltttialerl· . 

(p) ApIMnJica. (I) Appendicn A. C. 
D ... nd E to thia aection are incorpontcd 
.. s part of thil Metion and the conteDta 
of Ihese appendicn ara mandatory. 

(2) Appendicn B. F. C. H. and Ito tht. 
sp.cllon are informatlonal'and are not 
inlended 10 create any sdditional 
',bligalionl not otherwise imposed or to 

racllrom any exitlina obligations. 

Appeadl& A III § UIl8.s&-osHA ... ~ 
Melbod-Ma/l.d.llory 

Thl~ m .. /ld .. ,ory .. ppellulll IpwciCi ... III" 
pl"(k;t:du~ folf an .. lyxlnll " ir .. mplea for 
• .,lwilO •. Ilemaille. Inlhophyllile .• nd 
.... ullolile lind lpe&:I:I~' q" .. hly coilirol 
pfllLeU"l"n Ihal mUll he implemenled by 
l .. hur':llonc. perlomll1l8 II .• "",,Iyai •. lbl! 
."m~'lintr and .n"lylical mo:lhod, dncrilH!d 
1I"low repreacnl Ih. elr.mc:nl. Ilf Ihe "vllliahle 
mnn&lnring melhoch ,,,uell II Ihe NIOSH ~ 
melhCldl whiell OSHA cnn.idtfll 10 be .. 
u.enh.rllo .eIIle!."" .. d.q~le emplo)'efI 
ClIpt.ol"nr muniloflng whll .... lIu~· i;J1l 
I!mvloycr.l 10 11M melhodl Ihal II" lllre.II!)' 
n! .. lrlished wilhln Ih,1It o"""nilt"Iioi1&. :\11 
em\lloycn who .re requitftd 10 cund.,.;1 .. iT 
munllorinallnder PUIIG'UP" In of Ih. 
IlanllKrd are required 10 11 .. 11" IInlll}·lir.-1 
lul ........ loril:. Ihill UII! Ihi. pror.e.Junr. or 1111 

I'tIlli\ .. I .. nl mO:lhod. ror COllllChna lind 
'NlI~7.inR Mmpl ... 

$.Jnt/,ilirs: and AlHJ/}·(icull'ror.t:dur. 
1. lb. I4Implin8 medium fIX' lliT umpl .. 

.h,,11 be milled .:ellulo:lt! Iller fiU .. , 
memhl1lncL ThC!M .hlililic lleaipwlftcJ lit lbe 
m':lnuflichirer al .uil.bl, f", .. lwwl"., 
lrenlolile. anlhophyllite. and IIctinolll~ 
",,,"I ins- See below lor rettK.'f\oQ ol billn .... 
~ The pn(emd collectlllft dftvlce ahaU be 

Ihe U-nlm diameter C.aNl .. wilh an oprn
f.ced »nw exlenalOft cowl 1M 374 ... 
.:a ... u. fINI)' be ~ iflMC»MMry !MIt on/,.II 
wnllen juahfiCliIioa for the need to ua. Ib, 
:17·nw fLller ..... 11. IICCOIIIpIlai .. the MIIIpJe 
nttull. in the .mploy .. •• eApoIIunr tnOGiturinc 
I'IICOtd. . 

30 An .&1, nuw 1111. belween Q.S Iiler/mill 
and %.5lt1en/min WU be ae\lCIed for tbe 
25/nvn caaNtlC. Illhe 37oft1. caMeU.le 
uNd. an .. ir Dow ral. betwllel'll Ular/min 
and z.s lilen/min .hall be .. leNd. 

4. Whll,. pouible. a IUllIdenl air "oIUAle 
ror .ec;b air ..,.,p1. IhI&lJ be coUectad to yield 
belwllft 100 and UOO fibera par~,.. 
millhnelar 11ft !be _brau Ollar. II a Bit ... 
darkeaa In appaannce or if Joo.a dUllla .... 
on Iha filter. _ Malnd .... Iball be 
.llIned. 

$. Ship the I&IIIpl .. Ia a riatd Cllllltalner 
wilh .ufficient pacldnl malarla.llo prnenl 
di.lodlil1l the coIlvcled fillen. PIIc:Id ... 
m:a!eriallbtat hal a hip .Iec:t"*allc dwwe 
on IIIM,a ( . ..... llpended pol)'.t,...1 
CIInnol be lied becaUM IIICh mal..n.l CIIQ 

r~u .. Iou 0( fibera to the .Id ... oIlhe 
cauett •• 

L CMlibnrl •• ac:h penoaalatlr.lpllllll pump 
ber",. lind .fllf' uta with a "'IINMnlllti". 
Oller c:a ... II. lnalalled \Jetw_ lhe puaap 
IIncllhe r.allbnrtlon devlCft. 

7. Penonal .. ·mplellbMlI be IUIIlIn 1M 
-brealhlnllGftl- oflhe .lIlploy .. U .... 
aUuelled 10 or naur lhe colwr or Lapel ...... 
lho worke(. !lIcel-

L Flbet counl •• hall be lllllde b, poe&tlve 
phllllC con ..... 1 Uline a mic:raKape willa eal 
lu 10 X eyepiece and II 40 10 41 X objec:Uv. 
ror a luIal flNllI'lOClillon oIapproaimal.l), 40D 
X lind II nunaeric..1 .pIt""" 0( o..u to o.n. 
Thft miaatcnpelbtaUaleo be OUed wilb. 
IItWon or blue filler. . 

a. The mic:roacopt' .h.U be fitted with a 
Wllllon-Bet:k1!1I f!)'I!(li_ pwllcule calrbra"" 

REFERENCE FILE 

(or InfOld di"ml!ler of 100 lIIiaamlllen (+ / 
- Z nllt:mmel,,"/. 

10. 1111~ JI"" \C: ,hifl tJd.cllon Iimil of Iho 
nlirmlt".n~ sh;:!: be abuul :1 dO:8ren 
m ..... ..,..J u~in8 Ih. II!;E phase .hin le,1 .Iide 
II~ nurlinr.d bl!luw . 

I. pt"C:C' 1M I"al .lid. on Ih. miCM!M:opt: 
"'lIe anei cL'nlrr il .ande, Ihe phue objecliv". 

b. Bnnll Ihe blcx:h 01 JI"OCIved lin .. Inlo 
fOC-Ul. 
~fh. ~lidll CUlllilta o! _n JIIII ol 

;roo\'ed Iint'l (r ..... 20 1fOO"'" 10 ellell block) 
in dCS<Andinll order o( lIillllllily (ram MI. 1 10 
7 ... :ven bcillil Ihl! l.ul vi,ible. Th. 
requil'P.merm fUf ubMlos. lrelnolile. 
anlhnphyl!i .. !. ;jn\J .clir."lile cOllnllnl are thllt 
Ihe Dlir.rolCOpe uptil:a mu.1 reNlv. lhe 
p1IOUlled lin". in sel 3 compl.'el)' •• hhoulh 
IMy IN)' "PlICal" somel*hlll raint. IlIld th.1 
Ihc IJI'UOvfl\J Ii"". In Sfli II an" 7 lIlu.1 be 
in~iai"'" Stoll 4 .nd $ mUll be ilt I • ..at 
putiaUy vilibl. bul IIW)' VillY ,lilJlllly In 
"i.ibillly belw"'!n nUQ'OICOpea. A IUC'OICIIpe 
thlll laila 10 IM'-llt .... I'PQllhraenltlaaa 
eithf!t 100 low or 100 hllh • reeolutton to be 
uIIId for aabeIcnr. 1mII01lte. II1thophylUIiI, 
Ind 1I .. 'l!nolil. ClNlllin .. 

c.llihe 1m_III delariotw .... de ... aad _"I"' !be ml~pe opllca.lt tha probM. 
JIII'I"II1.t .. r,c,auh the microacopa .. ""fact ..... 

11. well Nt 01 ..... pIes lakin will Include 
to percadl bllulb or a miDiDllUII 01 z blaaU. 
The blaak reeulll .htlU be avaaaad lind 
aublrlded fl'Oell the UlAlytical ,.ulll bar .... 
raponina- Any IIWIP," ntpnMllltd by a 
blMnlt h."lnl • fiber anan' In UCIM 017 
libera/IOU n.1da ahaU bf' rwjIcMcL 

lZ. n. auapla IbaU be IDOIaltd It, the 
ac:elone/IrWa:lla .. Ibod or a -..hocl willa 
IlIl aqulnl.al indo 01 rofnu:Uoa aDd alIIIi1M 
darity. 

t3. 0bIer\ .. the rollowinc coua&Iq NI ... 
.. CowIt onIr Shan !!qual to or Ioatar tba 

5 taiaoalllen. t.4e&lUr'l the I ..... of c:utYWd 
flbert .... the C1IIft, 

b. Counl aU partida "' ..... treftIoUta. 
'''lbopIa)'Uit .. and ac:tIao1Ite Ibal be" a 
,-,,¥~.icllb Ntio luptd NI"'I 01:1:1 .. 
.,eater. 

c. FIbers lyi .. 1D1lre1)' wltb1a the boundarJ 
callJw WaJl.alt-SllCkau patlcul.ncw IbaJl 
racat". a .:ount 011. P1bara c:roaainc Ih. . 
bouadary ooca. betlnl ODe aod willlll the 
drde.. WU recei~the couat of OM baJ( l~)' 
00 nof counl 'OJ ftbtr Ih.t CI'OIMI ~ 
.... ticuJe ~ IlION .... ooca.llajec:t 
,Ad do not couat aay other llban .". 
1 __ tbty naay be wflible oulllde ~ 
... ,leul ....... 

d. Counl b..ndl .. ol ftban .1 one IlMr 
1Ml1eN1nd1"icluaJ nbaN cu be ldelltiled br 
obeemftll both andI 0( ealndivtdUld Iber. 

.. Count IfIGIIIIIh .... 11ade IIaJda 10 JIiIId laD 
ftbtn. Count a IIliRiInua 01 ZD fieldc .Iap 
ClNAlinlll tOO RtIda reprdIae oflber 
-to 

14. BlInd I'IlCIOUftIl aIaaJ1 be cc.d,.ctecla' dae 
Nt. 0(10 percrnL 

O»/ity CtNrtrul ~ 
t.latnlaaborulUIY ...... Eacb w....., 

-/ .. Ncb COftIIIeGJ wilb IDON Ita. .. 
IIknMcDpIat COWlllna aIldll ahaD .. tabWa a 
lIatladc&lIJ dealped quality ........ 
pnww_ InwolW'inc blind racounll .... 

' .... 1 __ A,IPII .... AI 



CUN~ I nU~ ""I~ ;:) I " ..... n.· ....... 

C"4mlllneon. I14lw"," Inlcn.6CUpl.l. I~ 
1II01ll10r the VllII.I ... t.I)' or CUUIIlinl by .lIeb 
mU:l"QlC(opit' .nd belween raic:roacollilla. In II 
comp~ny Wllh more Ih,," one I.bor.lory. Ihe 
procram .h .. U Include .lIll1bonlloriea. and 
'hull .. lao evalulle 'he libora'ory·lo-
I .. borulory VIInab,lily. 

1. Inlerlaboc-al~ry prosralft. Eaeb lilboralury 
an .. lyZUll .. betIO&, tremolile, IInlhoph~lJil .. 
and aCIUlo1 i11' ... mpl .. lor complianc. 
dclec-miMllon .h .. U impl.m.nl an 
inlcrlabonlory qu"lily .nutlace proll'lIm 
thai .1 II IDlmmwn includea parlicipalion or 
allellilwo olher iadc~denll.bon"orir.a. 
EoII.h I~banlory thaU participal. in round 
rollin I .. ti"" Illellll flncc .very a monlha 
with Illea.lllU Ihe &llher lat.";llorin ia ill 
inleriMborlllory '1u4Illly II •• UIII"" lfUuP. EiAch 
lliboillory IhlllI lubmil IliuII Iypical 0' ill 
o_a workJ~d rUI 11M in Ihia prulrllm. n.a 
round roIIllI ahllU be de.illned and ,nult. 
IJIAlyud lUinlllPproprilile Iialilliclli 
methudoIOU·· 

3. AlllndividulIl .. perf"nnina IllbelIO&, 
lt1Imolila, InIMph,.lIile. Ind actinolill 
anaIYlia mUll Mv.la&'nlba NIOSH COWM 
rOl'MlDpliAa ud eval.,.tina airborne 
aabrllUl, II'IGIOlil .. anthoph"IIiI .. 1IIId 
acllnolill dUll ot an Iquival.nl COCII'M. 

" Whttt dae .... 01 dill.ntGllDicroacopa 
c.onlribl:&n 10 dillereDCllt belw.o counl.erl 
and llibanalori ... tha ."1Id altho dirrucal 
micraecape IbaU be ."Iluated &lid lb. 
lIIiuoecape thaU be ,.,placed. U DtCa.IIIty. 

5. Cu.naal rea&alla 01 th.e ql&llJty 
Uluranc. plall'lllM lball be potled 1ft .. cb 
t.bw-a10lJ 10 "uep the miCl'OlCGpll1l 
IDCunnect. 

APs-wib ... S tlWUl-lWUlaIi,.... ... 
r. A..o..ao. T......ua.. ~,.wa...
~le S .. spIi ... -' AMI,.. No. 
H'cd"O'J 

nia Ippeadix con lain. a dehailtd 
proc.edun rot Mmplin. Ind analylil and 
lDdudH &boN critical eIemeol •• pecified ia 
Appendix A. Employ .... .,.. DOl r.ql&lred la 
..... tb;. proc:eciun. but they .,.. nquired to 
..... Appendix It. Th. pvpoM 0' Appadix B 
ia 10 provide I detailed .1.p-b,,-llcp IIIJDPUna 
Ind IAalylie procedute thaI COQrorma 10 lhe 
U-la lpec:iCied ill Appendix It. Sioce lhil 
procedlU't -t allO lliandMrdize lhe IAIltlia 
and reduce VI"abilil,.. OStIA ellCUUllll" 
eaap!oy.n 10 .... thia IppendlA. 

Aabealoe. Trelll«llila. ADtbo"hyWI" and 
AdiooUI' Samplina and AnaIYlia M.lhod 

TtduUqua: MiaoIcDpy. Pha .. Contrllt. 
ADal~ Fibers lMaoua1 COWlll. 
Slmpl. Prep.c-alioG: AealOal/trtlc:r.tiD 

IDIdIod. 
CaUbl'lllion: Phi_dUn detection Iimh 

..a-a ~ dqntn. 
R.aqe.: 100 10 1300 /ibln/avn' rut.r 111"1" 
EaUmaled Limil orDellClioa: 7 fiUcn/nw ' 

fill • .,.... 
Sa.mpltt: F1ll.r I~t.2 WIl mlud ccllulOlG 

nlet membrane. :lS-IDai diemelcl). 
Flow Ral.: CU I/I11iA &0 U l/min I~maa 

CUMu.1; t..ol/mln 10 U l/min 137 __ 
CUMU.I. 

SMmple V~IIIIDI: AdlUillo ot.lllin 100 1(1 
1300 ftben./_'. 

ShiplDlat: Roulana. 
Soampll SllIbtlilr: Indefinil •• 
BJiaI\U: "K of lIa-plea Inllnunwn :1. 

SI"mJ.nJ An.lyUCIIJ £nor. CUI. 
Applic-.oILoility: Th. wotlLlIII 'IIna" ia a.uz CI 

ee Jlllw-l. Ilil .. mplello 1..:!.5 flee I~ lit 
'IImpll! I. Th. method livcl an indo or 
IlriK1me Illbe.IO&, lramoule •• ntl.ophyIlU&, 
and Iclinolit. fillen b,,1 may be Uled Cot 
ulhO!r mllO!ri.lI ."eb I. /illtoUI Ilua Ly 
inllOrtinl ,,,ullble pMllm.len inlo the 
counlinl Nln. The melhod don nol 
dlrrcnmu ... IH!lween a.bnlu" IrC:molilo. 
IInlh~phrUile. and Ictinolil. Ind uth. 1Ibtn. 
A.be.loa, lramolile, Inlhophyllite. and 
.ctlnolitl fiben I ... thu ca. CU5 UID 
di .. m .. lfl will nOI be delected 'dlhi. m.lhod. 

Interferancaa: Any olher lilbom. fiber ear 
Inlerfere linea all panic:ln lDftlina &he 
coUIIlina enlaril .,.. ClOWIIed. OWII-lika 
PIIrtic:lel m.)' Ippearlibroue. Hilh 1.".11 0' 
non/ibrou. dUll JMlticl .. _,. obacww liban 
in the fi.ld or vlcw and raiN the dtlKUOft 
IiID/L 

Re"aenll 
1. AceWM. 
:. Triaarllft CIl)'CItOl trhtcc:11I1.1. rftpAl 

vad •• 
Spec:illl Prec;aaIlUou 

Acclone ia u .xttaDtlr Oam.aaabl. I1ql&id 
and precauUOOI !DlUl be lIIurG DQ( 10 lpila IL 
Hellioa or 1CIt0Ql !DUll be doaa ID I 
venlilillcd Iabotalot)' fuat hood ""'" I 
lWroelna. apark-he hHllOUICIo 

Equipmeal 

1. ColllClian dtviclc u._ C&IIIItla willa 
~_ AlIu1ol1 oowl wtlla CIIUId,* .aer 
nil.,. D.l1O 1.1 .. port Mae uri bac:bp pM. 

No&a.-AM1yu repNIIIllati". 1Iu.. rot 
fiber bIIcJr.aroa,Dd Wacw .... 1IDd dllCll'Cllbe 
filt., 101 iI-.. tbaa I fdwl/l00 fWda aN 
rolWL 

:. PenorW IIIIIfII1nI pu.aap. INI" tb.a • 
equallG Q.5 L/aai ... wilJa fInibl. conMd'q 
tubinc-

3. MIaoecope. ..... aoatrul. wtlla .... 
01' blue nil., I 10 sox I)'IIIitcI. &ad 40 10 45X 
pM .. objective lto&al aapiIIcadoa ca 4OQX): 
nwnericaJ apenww-1LI61o us. 

" Slide .. ala ... ~ pre-cla.Ded 
2.5 x is IIUL . 

5. Covet llipa. 21 x Z5 ..... DO. 1 ~ t&DIaa 
otharwi .. apeci6ad br ariaatIcope 
mlUlwllclurar. 

I. KniI .. _I ....p:alll ... curved bIad&. 
1.TwHSIt'L 
L Ftlall. Cu\h.otype.luulated DICk. Z50 10 

500 m1. (with aiftalHaaled nabber.lOpptr and 
elUow-Jointed .1 ... lUbifta, II 10 22 em IoAa}. 

a. HOlplllla. lpad.-rr.., l&.iniq type 
" .. tina aWalle:« IafI'IInId luIp and 
ma""lic .tirret. 

10. S,.tIa.., hJPOdana'c, willa 22 ....... 
needlL 

11. CraLlcule. Waltoa-8tcketl trpe with 100 
wn dlam.l. dtcular field II &be .pec:Ima 
plane 1.,..1-0.00:716 ..... ." (Type C-ZZ~ 

Noaa.-Tha ... 1icule II a&l1OaI •• de ror 
ellc:b micr'OlCGpe. 

11. IISii/NPL ph .. coallUC till lllde. 
MIlrir.D. 

13. TIIiHcope. oa.1at ~ cealarina. 
14. 51 ... ~ 1Q.Q1 ..... d1via&oM~ 

Samplinc 

L Calibrall .. cia ptIIOGIIIauapllDa pWIlP 
with I I1IptalAlativ. auaplor In lioa. 

1. FUllln th ••• mpl., 10 Ih. w(lrk-i. i .. po:i 
411 clOlll .. I poa~"11i 10 tho worilo". 1IIO .. 1h. 
RUlon IhI! lOp culI.:r (rum th.I aad v( Ih. 
e .. wl ulcGlion (o""n racc).nu urienl fllea 
down. W,.,p Ih. jOlnl belwHD the nlcadcr 
Ind Ih. monitOI'1 body wilh ahrink lopt 10 
pte,·cnl lir lew.... 

3. Submillilleeiliwo bllnu (ot t~ or Ih .. 
101 .. 1 IImplee. whichever ia lltelilerl rOt eiAl".h 
ael of 'lIIIIpl.~ RetRo\"l Ih. ClIp. fmnl Ih. 
/iald blitnk ClI .. "" .. nd Ilore lhe ClIp. lind 
CllIICUe. In • cllln lltell (hi, ot bo., dutina 
Ih .... mplinl perioci. R.pltlu 1M CApt iu dw 
CllIICU .. whoan IIImpUna ia compl&:ted. 

4. s..aaple .1 Q.5 L/mio or I"liiter. Du nol 
exQt'd I IIIIlolil dUll 100000na UD Ihe mler. 
AdjlUl I&IIIplina now nal •• Q IL/minl. .tld 
tilDl 10 prucluce II fiu..r dcn"I)', E llille",/ 
mm'). 011110 10 1300 fl~n./mI13.as ·,: llr 10 
SA: lo·libotra pet ~'IDm riltllr ,_ilh .f(&:c.live 
col~IiOD Ire. (A. .. :sas romlU rotvplimlUll 
couoti"l precilion 11ft " .. p 21 ~Iow). 
c.JcuJ. .. lhe IDlnimllm NmplioallGII. 
1_ Iminl.llhe action 1.,,01 (one-h..u or 
lila aunalllwwlard). LIC/c:c) 0I1h. fibtoua 
wroaol bela. IIlIIpled: 

(~J(E) 
'----

(Qj(L)1O' 

L a.t.oV'IM OeJd IIWIAJlar at lba end oJ 
IIUIIpUq.rtptac. &he plMatte top c:aYlt .Ad 
emallllld cape. and IIare tbt aaunilar. 

I. Sblp !he umpa. lA • ri&icl CGDlaiaet 
wilh aWnd.Dl P"Wna IIUIIcriaJ 10 preYeat 
Joetli.aI or ....... NOTE: Do QQC .... 
poIyatrrcoe rGUllA tbt ahlppina CClAlalner 
beca .... ol.lecanIellilic ron:n which a:a" 
CUM nber Ma rl'Dla 1M eampI« fiI ... 
Suaple Pr8panIioa 

NcU-T1ae ~jecllllO product M.pIn 
willa llIIIOOllt (aon-traiD)'J be~ in I 
aaedlu. wilh •• fnocU".lodu eqlAlilo or 
I ... tIwl UI. 1M method below c:aUapia 
1M ru .... ror • ...., racuaioa aDd prodaaca 
JIIl1I'UIAlIIIGW\. wbidl .,.. II.M:rul ror 
qualll" coall'Ol lad In&erlMbanalwy 
caaaparieoA. 0\INf IDOURtlq tcclWquca _II.,. tbt lbow. c:rilaN ea" alto be UMd. 
...... tbt nonptrlDlNnt field a.owulna 
ICdIIliqIM aatd in • , CAW z:sa. 

1. EAwrt thIIt lbe ataMllida.ad COY. 
IliPl .,.. rn. oJ dlll& aad fibers. 

L PlIaca 40 10 10 III 01 ac:.toae Into. Ctalh
type f\.;&ak. Stoppertbt 0.. willa I 1iqJe. 
hoM nlbbtr ltoPPl' LbrouP whida ...... 
l.we • ..-. , 10 lea illlO tJw CIa .... l"be 
pan .. 01 tM P.Mlube that Pila tJw lOP ,Jl 
Iht .10115* II 10 10c:1DJ II beGl downward ill 
u elbow llwlllallUe ... 1.1. 0120 10 30 
dIrpMI willa tbt ~ 

a. I'tIICa I.b. flak ill • a&irriac IIoIplIala .. 
wrap Ia II bMlina .... a1e. Heel tbt ac;e&one 
aradull,. 10 116 bot"" .....,.,.1 ..... lea. We). 

C...w- -'I'M IQIOaI "lpcaI' IauII be 
poenoled III I "1D1Jaled flame IIood awa" 
rruea aU opeo n-. ud IpIIdr. -.en. 
tUlamtla beadana .cbodi ClIO be UMd. 
pnI\·1dina DO Gpm 0... ot lparkl 1ft 

prc..u. 

7-10-40 

(s.c.1 ....... -,"nib 8) 
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to. ~Icun' f!ilhC'r .hr. whole 'am"le nI!er lit 
• wf'dr &:11' rmm the '''",pl'! fiI'er Oft ada .. " 
III .... ,h,le. 

M. CuI wcd," ul C;t . Zl po:rernt ~.r .h. filler 
.rc<l .,Ih a l:unrd·bl .. ,le "t-cl ,"rKic.l ""ir~ 
U.'''(I <I rudinl moli"n I., p ..... \cnIIClirillll. 

b I':.IC& the filler or ,,"cdlc. dusl ,lid. up. 
on Iha ,liue. SI<llic el'!ctllcily w.1I u.""lIy 
hrp Ih. liller on the .hde until il i. clllarN. 

c. Hold the II .... lid" .upponinlthe Rller 
IIppr"lllli", .. ,,.I!, 1 10 Z em lrom the ala .. tube 
POlrt wh,.,.. Ih ... celOM \'''por i • ..,. .. pins 
In.m Ihe he.led nil.k. Th •• cel"nlt vapor 
. Ir,."m .hlluld cau.e a conden .. lion .pnl on 
• he ,1111' allde ca. Z lu 3 r.rn in dillmet!!r. Move 
th. 11141 ... Iid. senlly in the vapor .trell/n. Th. 
fill., .nould clear in 2 to 5 aec:.lltha nller 
curi .. di.lorta. or i. olherwiae ren~ 
unuublL lhe Vlpnr .tl .. m j. prvlMbly nllt 
llrune enoup. Pwriodically Wipe Ih. outlet 
po.rt wilh 1i .. 111 10 prnentliquid .CII'o"a 
IInpplnll uello the Rlt.r. 

ei. U.inl tbet hypodermic I~ with a U· 
11111". needle. placa 1 to 2 drop. of triacetin 
011 Ih. filter. Cenlly Inwer, cl" .. n ~mm 
IqUII,.. CI)\er .Iip down onto Ih. filler ,I a 
... "ht .n,l. 10 reduce .he pouibiJily 01 
lonnin. bubb! ... U 100 nany bubbl.,. form or 
the .mount 01 lliacetin in uRluffic:ienL Ih. 
cover .Iip nay b.c.ome detacht:d wUbin , rltw 
hou,.... 

L Clue Ih. ed," or the cover .lip 10 lhe 
ala ... lIde uainl • IMcquer or nail poliah. 
~I deanna i. Ilow. the alicia 

prepe,..Uan nay be healed on a hotplal. 
'~unaCII lempenlvre 5O·etlor 15 lIIi" 10 

"en d.arin .. Countinllll.y prvc:ecd 
" oodIIUDIIlClla.ely arler dearin. lind mounli", .re 

c:ompleilld. 

( 

C.libralioa and QUIIIUy CooINI 

n. CalibrallOll or the W.lton-Beck.ell 
pliaJL The dl.mel.r. ~ Imm). ur lhe 
cin:uJu cnunlln. arel Ind Ihe diac diAml!'er 
mUl' be .pacified .,hen oederin. lhe 
.... Ucld •• 

I. lnaert .n, aVlilabl. p1IlIa"e Into lhe 
ey~piec:e lind rueua 10 Ih,t Ihe 1V.lieu" linea 
.re .hurp and dellr. 

b. Sel the .ppropri,I. inlerpupilla" 
di.'1I1ICC and. if Ipplic.hlL teNI the 
binoculur head "-'iualment 10 .hat lho 
mllllmcalian remain. con,llInl. 

c. ""tlillthe 40 10 4S X pha .. objecliife. 
d. PlMCe a .III.e micrometer oct the 

microscope objecl ,talll and focua lhe 
lIIiavecope oct the pduated lines. 

•. MelllUl'l .he lIIaRf'ified !!rid linalh. t. 
(uml. u.ina the .Ia .. microllleler. 

r. Rr.move the anticul. rrocn lhe 
microecope and IItf!I.ure ila acl",,1 arid 
\enalh. L. (mm" Thi. can bett be 
accompli.hed b, uaina a Itll. filled wllh 
vemierl. 

.. Calculille the cirela di<lmehtr. d. (_). 
rOf' lhe WallOct·Beckell snlieuMr. 

t.xD 
d.-

L. 

E.u"'ple: If t. .. 108 um. t.- 2.93 mm .nd 
D - tOO um. Ihen d. • 2." mm • 

h. CI-ecl 'he lic:ld diameter. D(~a:rp'"hlp. 
mnse tOO mm:!: 2 mml wllh • "o~ 
milTOmel,.r upon tP.C«!ipl of Ihe ,",Iieulp. rrom 
Ihe menur'lelurrr. Oelcrmln~ field e,..elmm'!. 

tz.. MiU"OaCop41lldjll.!mr.nl .. f'olluw :h_ 
nUlnur .. .:lllre,', inltNelion. lind Illao Ih" 
rollo,..inll: 

a. Alliu.1 Ihe lij:ht snurcP. fur C\'en 
iIIuminalion lIan", th" liuld ur view al Ihe 
condr.nser in.. .., 

NOlL-Kohler iIIumlnlllon il prt'rem!O. 
.,h.re .vailable. 

b. Focua on the plitlicuh'Ie IDlltentiliO be 
elUlmined. 

c. MMka .ure Ihill Ihe field ina Ie ia rUQIL 
cenl'reI.! oct the MmplL and open oDI, 
cnnuah 10 ruJly iIIumintl'e lhe fiald or view. 

d. U .. Ih. lell!lcope lX.wllr .IIPplied ~y Ih. 
man"fllcturer 10 en.llre Ihal Ihe phil .. rill,. 
(ilnnular diaphrllam .nd ph ..... hiWn. 
.lemenl_1 are concentric. 

11 Olea the ph ... ·.hin dIIlrc:llon 1111111 or 
Ihe lllicroacope periodically. 

a. Remuve lhe HSE/NPL phliM-COntnrlt 
Inl ali'" rrom Ita .hippina conl.iner and 
center It und.t Ihe pha .. objective. 

b. 8rin. th. blacka 0' pooved II" .. Inlo 
roc:ua. 

No&&-lb. llide wnli.I. or Mven acl. at 
poove. I~. 20 ItOGve. 10 each bludr.t ill 
dncendina order of viaibillly ftOlll .. I. 1 lu 7. 
ne requiremenla for eounlin •• re lha, the 
mic:rwc:ope opt!c:a lIIu.I molv. lhe CJ'OOved 
linn In Nt 3 complel.ly. ahhouah \My Il101, 
.ppnr IOmewhal r,inl. and thaI lhe srooved 
linn In aela • '0 7 lllual be Invilibla. Set. 4 
and 5 mUll be .1 l.a.1 perlillUy vilible but 
may va" .lilhlly In vi.ibility belw"" 
lIIic:roac:opn. A microac:ope which r.ill to 
meet Ihne requiremenl. hal eUher 100 low or 
100 high. rnolutlon 10 be U8ed [or ubeatoa. 
trenIOJilL .nlhopbyWIL .nd actinoill. 
countln .. 

c. U Ihe ima,. qUilily dcteriaratea. dean 
.he mlcroacope oplic:a and. II ttNr prnblrm 
pcraill .. consuIl the microlCOpe 
_ .. rlldurer. 

14. QUlllily conlml or iii .... wun'" 
a. Prepare .nd counl lield bllln'" II10na 

with tha field Mmple .. RI!pOC'I thcr c:uunl. 011 
ncb bl.nIc.. Calcuille the lIIe.n 01 the rMId 
blank counla and .ubtrad thil vllllue rroaa 
each IImpl. counl berore report,", lhe 
relull .. 

Not. L-The Idfrntily 0; lbe blank IiIlcra 
ahould be unknown 10 the c:oun"" ualil .U 
counl. hn. been COlllpl.led., 

NoW z..-lr a field blank ylelda nber c:ouata 
"".'er Ih¥n 7 fiben/l00 field .. report 
pouible con'lIIIIin.lioa 01 tbe _pi .. 

b. PwrIona blind nrcounla by the ..
counler oa 10 pen:ent or nit.,.. COUIIled 
1.lill ..... labeled by a pe~ oilier than .he 
c:nua'er). 

15. U .. the roUowins Int tl' des..lne 
whelher I pair or c:nunl. oct the 11_ filler 
ahauld be IWjeaad becauee 01 pc.aibIe b1a&. 
11Ii. '"lillic IIlalll .. lhe countin. 
",,",1I1.hillty allh. GS~ ~ I...-eI. 

REFERENCE FILE 

Oix.ard lhe .. mpl. Ir Ih. dirrerence between 
.he lwo cuuntl exr.eed. LT7 IF) ... .,h .... 
,. -"''';1".. C.r the t"'"O lit..r counl. lind 
S, ... I\:I.III\I .'lInc1.rd l.I.v'tllion. which .hnuld 
IKlllc·~i\·r.a1 by .. cl, !labaretll" billed 11ft 

hil".ric:.1 in·hC>lI,. d.;11 ... 

NnM.-U a pair ftr counl. i. ",jp.c11Id a •• 
ICIIIIt ftr thi. t"1. rP.COtlnt Ihe rem.inin" 
... mpl .. In Ihe sel and 1,.1 the new counla 
/tAllinlll Ih. fi,..1 counts. Oilcard .Ur..jl!r.tr.d 
Pllllrrd counlL 

16. EllroD each IMrW ,,-oun!c:r in a lneinina 
C&M&tW IIlal wcnpat.1 prriOrlllll1lU or 
counlm on I variety or IImpl .. uaina thll 
pnxedu .... 

Now-To .RlIII'e ROOd reproduciblllly •• U 
Iaoo...lnriea "".pet in •• beetoa. 1N1lUl1iI .. 
4Inlhup/lyllil" end actinolil. countin, are 
required 10 participate In the Proficiency 
AnalyliCliI Tellin. IPAn Progra. and ahwW 
roulln.ly participall willa other .. be.lO" 
lremolitc, anthopllyllile •• nd ac:aInolJ:. liber 
CUllllII".laboratori .. In lbe exdlan .. or R.1d 
IImpl .. \0 co.npate perfonMnce or counl ..... 

MlhclUnuaent 

17. Pblce tbe alide 00 lbe mechanlcal.t ... 
01 lhe calibrated lIIicroac:Dpe wilh lbe cent,., 
01 lhe nit., under the objective lena. Focq 
th. mianacnpe on lbe plane or lhe filter. 

111. Rr.plart, c:heck phe...,; .. alipaaenf 
uW Kohler JlJlllllination. 

10. The roUowina .n the COIIIIlina rulec 
L Count only Rben "'naer lhe" S 111ft. 

MelllUre lhe ""Ith or c:unecl Rben ala". the 
QlnL 

b. COIIaI oaly fibers willa a leaatb-to-wldlh 
relio equal \0 or puler 111M n 

Co F .. r Rbers thaI C'OU lbe boundarr 01 the 
pliQale rlald. do the roUowi,..: 

1. Count eay fiber 10 ..... daaa 5 .. t.lael 
litre eatital, within die P'lIIcuIe aru. 

1. C4unl ...... fiber Iny fiber wilh only OM 
end lyint within tbe .,.tieule aru. 

1. Do not COUll' Illy fiber lhat CIOIIa the 
plic:vie boundar, IlION than once. 

to Reiacl and do not COUll' all other Rbe .... 
d. Count bundIn at fiben a. OM fiber 

unJaa ladividuaJ Rbers can be identified by 
obeanIn& bolla .net. oIa nber. 

e. Count enoup .... ttcuJa Rel. \0 ,Ield 1DO 
Rbets. Counl • aIia ... u. 01. Beld .. Slop et 
100 I\eIcia .... rdI_ or fiber COUlL 

20. Stert colllllina rroat OM .. of tile m ... 
and ptOINII .1ocIc I radIallioe Ie tbe Odl_ 
and. abllt eilher up or dowu 011 tbI ml ... end 
conllnllllia the rnene directlaa. Selac:t llelda 
rancbal, by IooIUni a .. y rroaa ~ ey.,.. 
brieRy while HVaaci", lhe aaedt.Ic.I.I .... 
WIMa .n aalUCDente coven ca. 'A or more 
or tile neld 01 view. retea the neld .nd .leel 
another. Do QOl rwport .. jec:ted 8eUa Ia tile 
Ilumber 01 tota.I 1I.lde COUIllecL 

NoM.-Wben CDIIIlllDc a 1Ield. caetlnuau., 
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APPENDIX C 

Environmental Protection Agency (EPA) 
National Emission Standard for Hazardous 

Air Pollutants (NESHAPS) (40 CFR Part 61, Subpart M) 
Amended November 11, 1990 
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February 4, 1991 

Dear Asbestos Contractor or Owner: 

On November 20. 1990. the Environmental Protection Agency (EPA) 
promulgated the revised National Emission Standards for Hazardous Air 
Pollutants: Asbestos NESHAP Revision. This final rule became effective 
on November 20. 1990. Therefore. you must ilTlllediately begin to comply 
with applicable sections of 40 CFR Parts 61.140 to fil.156 of the revised 
NESHAP Standard. 

The reV1Slons require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 
nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or. should exceed 260 LF. 160 SF or 
35CF for EPA classified demolition projects. 
However. all asbestos containing materials must be 
removed prior to demolition and renovation activities 
which will disturb such materials under asbestos laws 
and regulations. 

3. Suhmit written notifications for all demolition 
projects involving less than and more than 80 linear 
meters (260 LF). 15 square meters (160 SF). and 
1 cubic meter (35 CF) and also if no asbestos is 
found; 

4. Submit written notifications for all renovations 
projects involving at least 260 LF. 1nO SF. and 
35 CF; 

5. Submit written notifications at least 10 working 
days before asbestos removal begins for renovation 
projects involving item NO.4 above. 

6. Submit written notifications at least 10 working days 
before asbestos removal begins for demolition projects 
involving item NO.3 above; 

I 

/ 
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7. Renotify the Administrator of all new start and 
completion dates if the original start and completion 
dates should change; 

8. Provide a written notification of a new start date 
at least 10 working days before asbestos stripping 
removal work begins. 

9. Utilize a certified person to supervise the asbestos 
project. 

10. Keep a copy of the Administrator's written approval 
to employ another method to abate asbestos if wetting 
would result in equipment damage or a safety hazard. 
You must obtain prior approval before using an 
alternative method. 

11. Record the temperature in the area containing the 
facility components at the beginning, middle, and 
end of each workday and keep daily temperature 
records, if wetting operations are suspended due 
to freezing temperatures. Keep the temperature 
records for 2 years. 

12. Employ ~ an EPA/EPD trained on-site individual 
to monitor asbestos removal and disposal at each 
site. 

13. Complete and return a copy of the Waste Shipment 
Record (within thirty-five (35) days) for asbestos 
waste and completion form to affected owner and 
Asbestos licensing and Certification Unit. 

14. Place wet asbestos waste into labeled leak-tight 
containers or leak-tight wrapping. 

15. If asbestos nonfriable waste cannot be placed in 
leak-tight wrapping, such waste, while wet, may also 
be placed in prelined containers and transported and 
disposed of in bulk. Only adequately labeled, wet, 
and leak-tight wrapping may be placed in prelined 
containers. 

16. Mark vehicles used to transport asbestos-containing 
waste materials during loading and unloading of the 
waste materials. 

----------------------~. -
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17. Provide a copy of the waste shipment record to the 
disposal site owners or operators at the same 
time as the asbestos-containing waste materials 
are being deposited at legal disposal site. 

18. Obtain a copy of the signed waste shipment record 
and forward a signed copy to the Asbestos licensing 
and Certification Unit and affected owner/generator. 

19. Keep copies of waste shipment records on files 
for at least two (2) years. 

20. Legally dispose of all asbestos-containing waste 
materials as soon as practical in an approved and 
permitted disposal site for such materials. 

21. Provide a 45 day prior notification if you plan to 
excavate asbestos waste. If the date to begin 
excavation should change. a new 10 day written 
notification must be provided. 

22. Obtain prior permission from the Administrator 
before using an alternative method or converting 
asbestos-containing waste into asbestos (asbestos 
free) materials (s) and before disposing of any 
converted asbestos waste. 

23. Please review the following new definitions: 

o Adequately wetting 
o Nonfriable ACM 
o Category I and II nonfriable ACM 
o Fugitive sources and glovebag 
o Cutting and grinding of ACM 
o In poor condition and leak-tight 
o Malfunction and natural barrier 
o Nonscheduled renovation operations 
o Owners or operators 
o Regulated asbestos-containing material 
o Resilient floor covering 
o Waste generator and waste shipment record 
o Working day 

You must also comply with all applicable sections of the revised NESHAP 
Asbestos Standard. 

Should you have questions or need an interpretation of the November 
20, 1990 revised NESHAP Asbestos Standard, please contact Mr.Alan W. 
Powell and Mr. John Hund of Region IV EPA at 404-347-5014 or contact 
the Asbestos Program at 404-656-4999. 

Sincerely. 

"fI1.4, --vz . ..v" ~ I' ~ 14j 
Marvin Bradford 
Program Manager 
Asbestos Licensing & Certification Unit 

MB:aj 
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Tuesday 
November 20, 1990 

Part III 

Environmental 
Protection Agency 
40 CFR Part 61 
National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision; Final Rule 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 61 

IAD-FRL-3St4-7J 

RIN 2060-AC57 

National Emission Standards for 
H3zardous Air Pollutants; Asbestos 
NESHAP Revision 

AGENCV: Environmental Protection 
J\~ency. 

ACTION: Final rule. 

SUMMAR V: This Federul Register notice 
promulgates rules under section 112 of 
tile Clean Air Act (CAA) for asbe!:tos 
emissions and is bnst:d on the 
Atlmini:;trator's dl!termination that 
asbestos presl!Ots Ii significant risk to 
Iluman health as a result of air 
emissions from one or more source 
ciJtegori<'!s and is therefore 8 hazardous 
;Iir pollutant 'scc 36 FR 3031. March 31. 
1971). The purpose of thp. revisions 
(lr\l:JIIII~alt!d tuday is to enhance 
cllfurct!lnent ant.! promote compliance 
with the current standard without 
altering thp. stringency of eXisting 
I ontrols. On January 10. 1989 the 
F.nvironmental Protection Agency (EPA 
or the Agency) proposed amendments to 
thl! asbestos National Emission 
Standard for llazardous Air Pollutants 
(NESHAP) that would require control 
Jcvice and fugitive emission monitoring. 
,,~cC\rdkeeping, and reporting for 
asbl!stos milhng. manufacturing, and 
fiJbricating operations. For planned 
dl!molitions lint.! renovations, revisions 
to the notificlltion requirements were 
proposed. and safety was added as a 
reason for exemption from the use of 
wet removal methods. Recordkeeping 
requirements were proposed for 
ilsh~stos waste disposal. Clarifying 
revisions to several definitions and 
provisions werp. ulso proposed. 
Numl!rous comments were received on 
till: prollllSI·d revisions. and today's 
nutice responds to those comments. and 
incorporutes changes as a result of those 
comments. 
EFFECTIVE DATE: November 20.1990. 
lIndl!r section 307lb)( 1) of the Clean Air 
Act, judicial review or the actions taken 
by this notice is availlible only by filing 
o petition for review in the United States 
Court of Appeals for the District of 
Columbi!! Circuit within 60 Days of 
tod"y's pubhcation of these rules. Under 
section :J07(b)(2) of the Clean Air Act. 
the requirements that are the subject of 
todHY's notice may not be challenged 
Iiller in civil or criminal proceedings 
brought by EPA to enforce these 
equiremenls. 

ADDRESSES: Dacllground i;,formation 
document. The buckground information 
document (BID) for ,he promulgated 
f()visions may be obtained from the U.S. 
EPA Library (MD-35), Research Triangle 
Park. North Carolina. 27711. telephone 
no. (919) 541-2777. Please refer to 
"Oackground Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/017). The BID contnins 8 summary of 
all the public comments made on the 
proposed revisions and the 
Administratc.r's responses to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
developing the final r('visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
8:30 a.m. and 3:30 p.m .. Monday through 
Friday. at EPA's Air Docket (LE-131). 
Room M-1500. 1st Floor, Waterside 
Mall. 401 M Street, SW .• Washington, 
DC :!04GO. A reasonable fce may be 
charged for copying. 

FOR FURTHER tNFORMATION CONTACT: 
For further information and official 
interpretations or applicability. 
compliance requirements, and reporting 
aspects of the promulgated revisions. 
contact the appropriate Regional. State 
or local office contact as listed in 40 
eFR 01.04. For further information on 
the background of the regulatory 
decisions in the promulated revisions. 
contact Mr. Sims Roy, Standards 
Development Branch, Emission 
Standards Division (MD-13), U.S.' 
Environmental Protection Agency. 
Research Triangle Park, North Carolina 
27711. telephone no. (919) 541-5263. For 
further infonnation on the technical 
aspects of the promulgated revisions, 
contact Mr. Ronald Myers, Industrial 
Studies Dranch, U.S. Environmental 
Protection Agency, Research Triangle 
P<irk. North Carolina 27711. telephone 
no. (919) 541-5407. 

SUPPL.£MENTARV INFORMATION: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
detennination that asbestos presents a 
significant risk to human health as a 
result of air emissions from one or more 
source categories and is therefore a 
hazardous air pollutant (see 36 FR 3031 
(March 31. 1971)). The revisions 
promulgated today amend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the current 
standard without altering the stringency 
of existing controls. 

Milling. Munufacturing alld Fubri.:ating 

The re\'isions to the standards require 
asbestos milling, manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absence of visible emissions docs 
not mean there are no asbestos fibers 
being emitted. the presence of visible 
emissions does indicate a serious 
control device malfunction. Because 
visible emissions monitoring is intended 
prim"rily to detect serious control 
devicl! malfunctions. weekly inspections 
of air cleaning devices are olso required. 
10 eddition. the revisions promulgated 
require these sources to maintain 
records of the results of visible 
emissions monitoring and control device 
inspections, and to submit quarterly a 
copy of visible emissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who instull fabric 
filters after the effective date of this rule 
to provide for easy in!lpection of the 
bllgs. 

Demolition and Renovatioll 

The revisions require the owner or 
operator of a demolit ion or renovation 
activity to provide additional 
information in notifications, and to 
renotify EPA if the start date of a 
demolition or renovation changes from 
that given in the original notification. 
Another revision requires owners or 
operators to give a 10-day notice for 
renovations. A person trained in the 
provisions of this rule and the mellns of 
complying with them is required to be 
on site when asbestos-containing 
material (ACM) is stripped. removed or 
disturbed. When wetting is suspended 
due to freezing temperatures, owners or 
operators are required to measure air 
temperature in the work area three 
times during the workday and keep 
daily temperature records for at least 2 
years. The revisions also clarify EPA's 
position regarding the handling and 
treatment of nonfriable asbestos 
materials such as resilient floor 
covering. including vinyl asbestos floor 
tile, and roofing ma terial. 

Waste Disposal 

The revisions require vehicles used to 
transport asbestos-containing waste 
material to be marked with the sign 
prescribed by the Occupational Safety 
and Heulth Administrution during 
loading and unloading to warn people of 
the presence of asbestos. For all 
asbestos-containing waste material 
transported offsite. the revisions requIre 
that a waste shipment record (WSRJ be 
provided to the waste site owner or 
operator at the time that the waste Is 
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ddivered to the waste disposal aite. If a 
cupy of the WSR signed by the " .. lisle 
ile owner or u(lcrlllor is not received 
Ilhin 35 dllYs of the date the waste wes 

11I:r.cptr.d by the initial trlinsport~r. the 
revt'llUns direct the waste generator to 
conlact the transporter lind/or disposill 
sik owner or operulor to dete/·mine the 
st;Jtus of the wu~tt! shipment. The 
revisions further direct the waste 
RI:nerlttor to submit an exception report 
lu EPA if a l:i~nt!d Cf'py of the WSR is 
nllt receiveJ within 45 days of the dale 
tht! waste wOts accepted by the initial 
trunsporter. Lubcls ure required on 
conlainers of ubestos-contltining waste 
m;t!(·I·iill from manufacturing. 
fahric~!!ng. demolition and CI!novalion 
activities inJicH ting the- nllme of the 
wilste generator and the location where 
the waste was generated. 

illactive Wasle Disposal Siles 
The revisions require the owner or 

operatur of an inactive waste disposal 
site for II milling. manufacturing or 
fubricating operation to notify the 
Administrator in writing prior to 
excavatins or otherwise disturbiog 
usbestos-containing waste material that 
hli3 been deposited at the disposal site 
and to record on the deed to the 
property a notation that will infonn 
future purchasers of the property that it 
h:ts been used for the disposal of 

sbestos-containing waste material and 
lat the survey plot Hnd record of the 

Ilication and quuntity of such waste 
m.l!erialare on file with the 
Admini::ltrator. 

AI:tivc Waste Disposal Siles 
The revisions require the owner or 

operator of an active waste disposal site 
to ma;ntain WSRs and report in writing 
the receipt of a significant amount of 
i i!~rroperly enclosed or uncovered wallte 
tn EPA by the following working dny. 
The cwn!!r or opera tor of an active 
wilste disposal site is required by the 
revisi.:lns promulga ted today to lend a 
signed copy of the WSR back to the 
waste glmerator no more than 30 days 
after receipt of the waste. to attempt to 
r('concile any discrepancy betweeo the 
qUoinlity given on the WSR and the 
qllantily actually received and. failing to 
dn so within 15 days after receiving the 
wilste. to report the discrepancy and 
nny attempts to rcconcile it to the 
Administrator. The revisions 
promulgated today also require the 
owner or operator of an active disposal 
si:e to main tHin records of the location. 
depth and IIrea. and volwne of asbestos
containing waste materiaJ within the 
dis;wsul site on a map or diftgram 01 the 
Jisposal IIreli. Upon closure. the owner 
r operator must comply with all the 

rules promulgnted for inHctivf! wilste 
disposal sites. A revision requires the 
owner or operator of an activ~ wasle 
disposal site to notify the Administrutor 
in writing prior to excavating or 
olhO!rwise disturbing asbclitos
containing wallte materilll thllt has been 
dt'posited at the disposill Hite and 
cuvered. 

AsiJer-los Com'ersion Processes 

A section i.s promulgated to c1urify 
that operations that convert asbestos
cllDlaining waste material into 
flonasbcstos (asbestos-free) material are 
cov~red by the NESHAP. The provisions 
promulgated require the owner or 
operlltor of such an operation to obtain 
prior written approval of the 
Administrator to construct the facility, 
and conduct 8 start-up perfonnance test 
using speCified anaJytical methods and 
procedures. Requirements for 
continuous monitoring during aod after 
the initial 00 days of operation. 
e'nissions control. mainteoance of 
records of test resuJta on site. and 
reports to the Administrator are also 
promulgated today. 

II. Environmental, Energy and Economic 
Im~~ . 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. including 
waste disposal. were estimated from 
two baselines. One is full compliance 
with the NESHAP. and the olher Is 
current usc of engineering controls and 
work prac.tices. F.nforcement experience 
indicates thitt many asbestos removal 
operatioJU related to demolition and the 
subsequent waste disposal operations 
are performed out of compliWlce with 
the NESHAP. The lack of comf)liance 
with the NESHAP removal provisions 
leads h> the improper disposhl of some 
wa~te. especiaUy demolition waste. with 
the result that emissions from the 
di:lposal of demolition waate greatly 
exceed other emissions. including 
process emissions from milling. 
manufacturing. and fabricating. Liability 
and other cOruliderations generally lead 
the owners of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thull. the 
appropriate baseline for demolition is 
current use of work practices rather 
than full compliance. At asbestos 
mIlling. manufacturing. and fllbricating 
f,lcililies. the required air pollution 
control devices lire generaUy In place. 
Thus. for milling. munufacturing. and 
fdbricatins. full compliance with the 
I'<ESHAP. including the waste disposlil 
rcquiremenhl. is auumed for the 
ba~dine. 

Few emill8illn measurement data exit 
for R!:IheSI08 1I0urcel. ThUs. emiuion. 
Wl!re clltllnated using enKinelfrlng 
melhods Ilnd assumptions, which 
resulted in substantial uncertainty. A 
detailed description of the approaches 
used to estimate emissions is foUDd in 
"Asbestos Emission Estimates for 
Milling. Manufacturing. FlAbrlr.atlng. 
Demolltiun. Renovation. lind Waste 
Disposal." which is contained in Docket 
A-U3-28. Estimated process emissions 
under the CUrTent NESHAP at full 
compliance for milling. manufacturing. 
and fabricating are approximately 7.400 
kg/yr. Dased on current practices, 
estimated emissioos from the removal 
activities associated with demolition 
and renovation are tlpproximately 1,300 
kg/yr and estimated waite disposal 
emissions from all sources are 227.000 
kg/yr. If demolition and renovation were 
in full compliance. estimated emiuiona 
from asbestos removal activities 
associated with demolition and 
renovation would be·about 700 kg/yr. 
Estimated emissions from waste 
disposal. IlSSuming fuU compliance "'1tb 
the NESHAP by all sources, would be 
about 600 kg/yr. 

The costs of the revisions are 
expec;:ed to be smaU relative to normal 
operating costs for these indultriea. The 
revisions are intended to promote 
compliance and enhance enforceability. 
Small additional costs are associated 
with the recordkeeping and reporting 
requirements of the revisionll. Economic 
impacts of the promulgated alternatives 
are expected to be minimal. Adverse 
impacts of the promulgllted revisions on 
water. noise. and energy were 
considered. Due to the nature of the 
revisions. no significant adve-rilfimpac.ts. 
on water. noise, or energy are 
anticipated. . 

III. Public Participation 

The revisions were proposed and 
published in the Federal Register on 
January 10. 1989 (54 FR 912). The 
preamble to the proposed standard. 
revisions noted the availability in the 
docket of the supporting infom18tion 
used in developing the proposed 
revisions. Public commeota were 
solicited at the time of proposal. 

To provide Interested persons the 
opportunity for oral presentation of 
da:a. viewy. or arguments concerning 
the proposed revisions. a public hearing 
was held on February a. 1989. at 
Research Triangle Park. North CIIrolina. 
The hearing was open to the public, and 
6 persons pres~nted comments. 

The public coaunent period specified 
in the Federal Rogistur notice was from 
JilnUilry 10.1009 to March 1. 1989. One 
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hundr(·d r.nmment lellers were rer.('ivl'c:1 
in rt!spolIsC' :0 the Federal Register 
proposal. The comments ha\'e been 
r.arefully considered and. where 
(it:tcrmined to be appropriate by the 
Administriltor. r.hanges have becn made 
to the propo~ed revisions. 

IV. Si>:nifil:ont Communts and ChllnKce; 
to the Prupolicd Revi,.ions 

Comnwnts nn the proposed revision!! 
w/!re rl!ccived from industry. trade 
assor.i,lIions and regulatory agencies. A 
dl·tailed di:lcllssion of these comments 
and n!sponscs can be found in the 
pmmulgation DID. which is referrt!d to in 
the AUORF.SSES s~ction of this 
prcamble. The comments and responses 
summarized in the BiD serve as the 
Lmsis for the changes that have been 
made to the revisions ul!tween proposal 
and promul~iltion. Tht! major comments 
'.IOd responst!s are summarized in this 
preamble. Most of the comment letters 
contained multiple comments, 
Significant comments have been divided 
into the following areas: demolition and 
renovation. und waste disposal. 

DVl1Iolilil1l1 alld RellOl'olion 

Nonfriable ACM 

Comnltml: Several commenters argued 
that the rule should be modified to 
clarify that certilin products 'are 
nonfriahlp. and. therefore. not regulated. 
Asbestos cement (A/C) products. 
including trronsit!.! and exterior shingles, 
should be indudl!d amung nonfriClhle 
products according to commenters IV-
0-49. IV-0-72. and IV-0-93. Asbestos
t:ontaining nooring products. such as tile 
lind sheet vinyl flooring. were 
considered by spverlll comment~rs (IV-
0-15. IV-D-l:". IV-0-48. IV-D-55.IV
U-64. 0IIHIIV-0-95) to IIlwa~'s be 
nonfri;,ble and exempt from the rule. 
with the cx.:.!ption of flooring that was 
1.1"1(110/ sandt'tl (IV-0-47. IV-0-48). 
:\r'''lhcr Gommenh!r. IV-0-4B. in 
r.· f. r.·UCI· til asbt'sltJs roofing products. 
arj.lut!d th .. t there is no basis in the 
fl' cord for s;!yinl{ that scverely 
w<!,Jtherl'u asph.tltic material could 
\J(!t:OIllC hritl!l·. Commenters IV-0-21. 
IV-O-:tl. IV -0-48. IV-0-49. and IV-O
~:I rccommlll.led that the rule be 
danfied to eXt!mpt all nonfriable 
materials illi the rule is currently 
ulllJnrSllll1d. Commenler 1V-0-93 argued 
t\;ilt in prescnt day ACM. the asbestos 
flhers art! Itlcked in cement or 
biluminou:l or resinous binders and that 
the mllteri,t\s clln he rl'ml}\'ed ami 
disposed of without IIny significant 
release to the environment. 

llespolIsc: In 1973 when the asbestos 
NESIIAP rul(os were first promulgated 
for the dC'nh,lition of buildin~s . EPA's 

inlent ion was to clistin~:llbh bet wren 
nlilteriltl~ thltl wuuld readily rele:&sc 
usbesto:l fibers when damaged or 
disturbed and those materials t}wt were 
unlihly to result in the release of 
significant amounts of asbestos flhers. 
To IIccomplish this. EPA labeled as 
"friable" tholle ",oteriltls thllt Wt!re 
likt:1y to reariily re lellse fibers. (-'riltble 
materials. when dry. could easily be 
crumbled. pulverized. or reduced to 
powd~r using hand pressure. The term 
"reduced to powder" is readily 
understood to me'tn that the affected 
material is changed to a dust or powder 
that clln become airborne. "Pulverized" 
indicates that the resulting material will 
include dust as well as a large number 
of small pieces of the original material. 
The term "crumhlt!d" indicates that the 
affected material is easily [i.e .. using 
hand pressure) broken into a large 
number of small pieces. Although dust is 
likely to be produced as a result of 
crumbling. it i:l possible that there are 
/lome types of materials that can be 
crumbled without producing dust. It is 
also understood thClt crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated Clttempts to 
crumble the material. For example. floor 
tile in good condition can be broken by 
hand into a few large pieces. but it is not 
easily broken in one effort into many 
smClIl pieces. On the other hand. floor 
tile that has lost its structural matrix is 
in poor condition and can be broken into 
many smaH pieces in one effort. 

Later. EPA realized that. in some 
in!>lances. nonfriable ma terials that 
were subjected to intense forces. s uch 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
puwder. In these instances. certain 
materillis which had been considered 
nonfriable " ppeared capable of 
releasing s lSnificunt amounts of 
asbestos fibers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce otherwise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the breaking of nonfriuble insulation 
from steel beClms by repeatedly running 
('vcr the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resulting increased potential for fiber 
wlcnse. these and other similar 
practices involving nonfriable ashestos 
material were considered to render 
ll11nfriilule ACM into dust capltble of 
h~clJminR airborne. 

As a result. F.PA issuC'd a policy 
determination in 1985 regarding the 
removal of nonfriable asbestos material 
thilt was consistent with EPA's intent to 

distinlluish brtween material thllt cou;d 
n:I.~ a se !li~flinclll\t dmounhl of IIAIIt.'lIlt'lI 

fibers during demolition and renovation 
operations and those that would not. 
This policy determination stated in 
essence that any ACM, whether 
origlnlllly friahlt! or nonfriable thai 
hecome (or Itre likely to becomel 
crumblt!d. pulverized. or reduct!d to 
powder are covered by the NESHAP. 
Specifically. the determination stated 
that 
• • • evell though the regulalillns lltldrp.~~ 
only mal~ri/,llhhl is presently friable. It tlors 
0Ll1 timit ilSelf to mllterialthllt is friable al the 
time of no(ificalion. Rather. if at any point 
during the renovation or demolition. 
addillonlll friable asbestos material 
is ••• crl!lIted from nonfriable fonna. then 
this additional friable material becomes 
6ubject to the regulations from the time of 
creation· •• 

The issuance of this determination did 
not alter the intent of the NESHAP. but 
was consistent with the intent of the 
standard that was written to prevent 
Significant emissions of asbestos fibers. 
The intent of the policy dettlrmination 
was that it apply narrowly to specific 
instances where otherwise nonfriable 
materials would be damaged during 
demolition or renovation to the extent 
that significant amounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
dpterrnination to the effect that some 
nonfriable materials may remain 
non friable throughout demolition and 
renovlltion is evidence that this 
determination was intended to be 
narrowly interpreted and not used to 
require removal of al\ nonfriable 
materidls. For example. materials such 
as resilient floor covering. asphalt 
roofing products. packings. and gaskets 
would rarely. if ever, need to be 
removed beclluse. even when broken or 
damalleu. they would not rclea,;e 
signifll:ant umounts of a"bcfit09 f,lum!. 
But. just aH it ia important to r~C(IHr.j:t.1: 
that somc nonfriable materials do not 
have to be removed prior to demolition. 
it is IIlso important to recognize that 
some nonfriable materials should be 
removed prior to demolition if. 8S a 
ft!sult of the forces of demolition. 
nonfriable material is likely to become 
crumbled. pulverized. or otherwise 
reduced to powder. For example. the 
A/C siding on a building that is to be 
demolished using a wrecking ball is vcr}' 
likely to be crumbled or pulverizcd with 
increased potential for the release of 
6ignificant levels of asbestos fibers. 
Such material in this instance should be 
removed prior to demulition. 

Since this policy determination was 
mode. there has been some confusion in 
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il~ appb':lIhun. All a result, c{ml.:ac.:tors 
operating ill !!lore than one eniofcem~nt 
jurisdictoun halle encountered diff!!rent 
interpretulions f'lr t;imil.1:- demolition 
operuti.Jns. for ex .. mple, there have 
b<!en instdn::es in which contractors are 
rc~uirod, prior to dcmoli~iu!l, to tCDIO ... e 
n"or tile in on!! enforci!ment jurisdiction 
but not in another. Contractors and/or 
building owners and operators are 
unsure as to what materials must bc 
remon!!l and what materials can be Idt 
in place and lire of!en hesitant to 
proc.:eed withcut a ruling from EPA. 
which can invol .... e si1(nificant di!I.IYs. 

As a consequence, EPA received a 
n'Jmber of requcsta from Stllte and 
regionul enforr-ement ugencies to cl.lrify 
what is required under the NESHAP in 
dealing with nonfriatile mi.lterialll ainc~ 
the 191i5 policy Jeltmnination was 
illsued. In respOllloe to these requests, a 
clarif:!;ation of the nonfriaMe issue was 
incluJed in the revisionB proposed on 
January 1tl, 19U9. Theile revisions w~re 
in:ended to clarify the int;!nt of th~ 
origir.al rJle. Uil~icill1.v, EPA stated in 
the January 10. 1989, ft:deral i«lgisldr 
notice thut cert •. dn noniriable materiuls. 
:lUch as noor tile, roofing products, filld 
pnckin.g3 and gaskets th.lt are in good 
condition, caD be left in buildinss being 
demolished because fiber rele.ue from 
these materials, even if the materials arc 
damaged. is relatively small compar~d 
tu the fiber release from friable 
materials. Oth~r nonfriable products 
such liS A/C products have II greater 
potential to rdeas!! asbestos fibers 
whr.n heavily damaged lind may hal.e to 
be removed prior to demolition. 

In rcspunse to the revisionB prupotOCd 
un January 10, 19S9. nUfDsrous 
commen:tI were submitted to EPA. Many 
of the comnlCnters aigued that EPA was 
allempting to regulate nonfriable 
materials, which were explicitly 
exemptt!d in previous asbestoa NESHAP 
rulemakillgs. Many comments stated 
tltdt t!ie proposed revisions did Dot help 
to clarify EPA's posi!i.>n on nonfriable 
ma!t:rial anJ may hol\ie made mutte18 
more confusina. 

In responding to the comments, Ii 
litf!rature survey W.lS conduct~d to 
dctl.!rmine if it was poslIibll! to quantify 
the fiber release potential c.;f nonmable 
materinls when they are damaged 
during demolition. All of the available 
da to on fiber release !rom noor tile, 
roofing products. gay\r.ets, paclrJngs, dnd 
A/C productll waa reviewed. In some 
instanc!!s. thl! fiber release data were 
measured during actual removal 
uperations, while other duw were from 
simulated removailictivit~s in 
1.luorutory IIcllingll. For the mllteridhl 
!valullh!d, th,! potent i.11 fur fiber release 

il;>peared minimal and substantially 
lil~er than fur friablt! mat~ria!s. These 
findings, ""lule uncertllin, support EPA's 
origin,,1 arlJumenl that there u a basis 
for malJll8 a dIStinction lwtween 
materials that relidily reIcH lie fibers and 
those that do not. 

All a result of the commentll r~ived 
Cin this issue and the aJditional 
infurmatioo gathered L'l response to 
c\JOlnients. EPA haa been able to 
compile a list of nonfrillble AClvf that, 
unJl'c normisl conditions. do not ha\'e to 
be removed prior to demolition 
operations. Thrlse AC:\-f arc not 
e>..pecteJ to releaS(! slgnilicant amounts 
of asb('stus fib!!f8 to the outside air 
during demolition and. cCD:listent with 
the intect of :h.: ~xisling standards. are 
not bains cegul,tled. A ~~fi:ution of 
"category I nonfriable ACM" is added to 
t~e final rul~. which l.illts resilient floor 
c\Jverlng, roofing products, gaskets.. and 
Pllc)Jugs. However, if these materials 
lire In pllor contlition and arc friable or 
they are subjected to sanding. grinding. 
cutting, or abrading. they are to be 
treated a.1 fr:able asbestos materiaL 
Category I nonfriable Ao.f that is in 
poor cl)ndition, Lut is not friable and 
will not be subjected to sanding. 
grinding, cutting. or abrading. is not 
subject to the NESHAP. "In poor 
condition" has been defined to mean 
that the binding of the material is losing 
its Integrity as indicated by peeling. 
cracking, or crumbling of the materiul. 
Other nonfriuble materials are Identified 
as Category If nonfriable ACM and have 
to be evaluated on a cuse-hy-case basi4. 
Category n materials that become 
crumbled, pulverized. or reduced to 
puwder during removal or during 
demolition are covered by the NF.SHAP. 

Broken ACM 

Cumment: Commenters 1V-0-41. JV
~9, IV-D-93, and JV-0-95 explained 
that use of the term "broken" to 
describe materials that are subject to 
the rule is inconsistent with the current 
NESHAP and expands aJverllge of the 
f\ESIlAP. Theae cummentel"S IItated that 
mt!f~ly breaking nonfriable material 
docs Dot equate w fib.=r release. One 
commenter. IV-D-a9, noted that 
noncompliance may increase where 
noofriable material is broken during 
dcmolitioD or renovation. but is not 
controlled or reported according to the 
NESHAP. 

Response: After considering this issue, 
EPA agrees with canuneotera that 
fetaining the word "broken" could be 
interpreted 8S aubstlUltially increasing 
the scope of the standard BOd. therefore, 
has removed it from the defmition. Most 
nonfriable materilil. can be broken 
without reJeWlill8 lignificont quantlties 

of Ulruonlc asbestos fiberli. It is only 
wheo tht! material ia extenllively 
damltged. i.e., c.rumbloo. pulveri~ed, or 
rr·duc.:I!J 10 powder. Ihltt the potentiltl fo~ 
lIignlficant fiber release Ie greatly 
ir.creascd. Alao. in the definitions of 
"lIsbes!os-containing waste matm"l." 
"friHble asbestos material," and 
elsewhere. the word "broken" is 
deleted. TM EPA 18 planning to 18sue 
addition .. l information in the future on 
this and other Rtlpects of the NESHAP to 
help enforcement officialli snd the 
regulated community interpret snd 
upply the NESHAP provitlions. 

Inspections 

Comment. Three commentera srgued 
thAt EPA should includp. mandlltory 
Bsbestos surveys in the rule. Commcntcr 
IV-0-4 lItlited that EPA should rcquirc 
9\1rveys for all building!! prior to lind 
SCpufute {ram any demolition or 
renovation activity. Commenter JV-0-4 
s\.;ted that IlUch building surveys could 
Lec.:ome part of a public record, making 
the absence of a survey a violation. 
Commenter JV-D-4 noted that, if the 
tiur"\'ey indicated th~t a structure was 
asbestos free, all notification and 
enforcement costs would be eliminated. 
Also, commenter lV-0-4 explainrd that 
a demolition without proper notification 
could be cosily eSlHblished later. 

Commenters IV-O-S1 and JV-D-84 
stated that EPA's requirement to survey 
buildings prior to demolition and 
rell0vation is lrupJicit und should be 
made explicit and require that surveys 
be performed by an accredited asbe:.toa 
inspector. Cammenl<!r IV-0-57 also 
noltld that OSHA requirca u buildir'8 
survey by a competent person and 
stilted that EPA should similarly require 
a site-specific su~y before demolition, 
with details on how the building will be 
demolillhed Bnd ho ..... the nbestos will 
be controlled. 

Response: The EPA currently requircR 
that 8 facility be iospecwd {or asbestos 
prior tu demoiitioll or renovation. All 8 

result of the survey. infomwtioa on the 
asi>t!stos material present, tne nature of 
the demolition or renovation. and 
measures that will be taken to control 
emissions of as~tos must be reported 
to EPA. Comment.era 1V-O-S7 and IV
D-84 are correct in sayiEl8 that it is an 
implicit reqoirement and that it is not 
staud explicitly 10 the rule. The final 
rule expressly requirL'1J a facility lIurvey 
for asbeltos poor to demolition or 
renovation. Although proevl.Jusly 
implied, thill revi8ion c1arir\es EPA's 
position on the requlremt"nt to perform 
building survey .. 

The EPA also contlidffcd the 
SUS(!(estion to require thot lIurveys bl'! 



( 

48418 Federal Re.gil>ter / Vol. 55, No, 224 / Tu€sday. Nf)'/ember 20. 1~90 I Rules and Regulations 
...-._ • ..._ t 

1. ~ i r cleaning cevice designation or numoer 

2. DJte of inspection 

3. i i me a I i 1\ C; D~C t 1 on 

4. Is air cleanlng device operating 
properly (yes/no) 

5. Tears, holes, or abrasions 
in fabric filter (yes/no) 

6. Cust on cl~an side of fabric filters 
(yes/no) 

7. Other signs of malfunctions or 
potential w.alfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
action taken 

11. Inspected by 

(Print/Type Name) 

(Print/Type Name) 

(Tit I e) 

(Title) . . 

(Signature) 

{Signature} 

Figure 2. Air Cleanin~ Device Inspection Checklist 
81WHQ CODE __ 50-<: 

(Date) 

(Oate) 
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(j . Spclion (;1.143 is rl!vised to reud as 
fullows: 

~ 6 t.143 Standard for roadways. 

No pl!rson may construct or maintain 
a ro~dway with asbl!stos Lailings or 
asbl!stos'containing waste material on 
th .. t roauwKY. unless. for asbl!stos 
tililinJ!s. 

(u) It is a temporary roadway on an 
urea of asbestos ore deposits (asbestos 
millt!): or 

(L) It is a temporary roadway at an 
active ilsL('~lu5 mill site and is 
encapsulated with a resinous or 
bituminous binder. The encApsulatet.\ 
roud surface IIIUSt be maintained at u 
minimum frequency of one per year to 
PfI!\'I'nt dust emisliions: or 

(1 :111 i:l cnl:apsulalf!~1 in uSl'halt 
1:1l11t:rete meeting the spl!cifications 
1::lllt:tined in section 401 of Standard 
Specifications for Construction of Roads 
and Drid!(l!s on Fl!deral Highway 
Pf(.jl :ds. FP-85. 19115. or their equivalent. 

7. In § 61.144. paragr<lph (a)(9) and 
paragraphs (u) (1) And (2) are revised. 
and paragrilphs (b)(3) through (b) (a) are 
added to read as follows: 

§ 61.144 Standards for manufac:turtng. 
(a)' •• 
(9) The manufacture of chlorine 

util izing asbestos diaphragm technology. 

(h)' •• 
(I ) Oischaq~c no visible emissions to 

the outside uir from these operations or 
from a ny building or structure in which 
they IIrl! condur.ted or from Any other 
fug itive sources: or 

(2) Use th.! mp.thods specified by 
§ 61.152 to clean emissions from these 
nperllt ions containing particulate 
asbcstlls malerial before they escape to. 
ur arc vented 10. the outside air. 

P) Monitor eitch poltmtial source of 
asbestos emissions from any part of the 
manufacturing facility. including air 
c:1eAning devices. procesa equipment. 
nnd hll ildin!ls housinl( material 
I'fIlcl'ssing dnd handling equipment. at 
1""5t once f':lch day during dttylight 
hours for visible emissions to the 
outside air during periods of operation. 
Thp. monitoring shall be visulII 
ohservation of lit least 15 seconds 
durlltion per source of emissions. 

(4) Inspect each lIir cleaning device at 
least oncl! each week for proiler 
operlttiun and for changes that signal 
thl! potential for mulfunctions. including. 
tl) the maximum extent possible without 
dislOlllllling othl!r than Ilpeninl( the 
device. thl! presence of tears. holes. and 
abrasions in filter bags lind for dust 
c1eposiltl on the c1elln side of bllg8. For 
lIir dellning devices that cannot be 

spectf'd on II wel!kly uusis according 

to this paragraph. submit to the 
Admini:ltrator. and revise as necessary. 
a written maintenance plan to include. 
at a m:nimum. the following: 

(i) Miiintenance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
formltt similar to that shown in Figures 1 
and 2 and include the following. 

(i) Date and time of each inspection. 
(ii) Presence or ubsencc of visible 

emissions. 
(iii) Condition of fabric filters. 

inc.\uding presencl! of any tears. holes 
and abrasions. 

(iv) Presence of dust dl!posits on clelln 
side of fabric filters. 

(v) Drief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request. and make 
available at the affected facility during 
normal bUlliness hours for inspection by 
the Administrator. all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

8. Sections 61.146 and 61.147 are 
removed. and i 61.145 is revised to read 
a8 follows: 

§ 61.145 Standard for demolition and 
renovation. 

(a) Applicability. To determine which 
requirements of paragraphs (a). (b). and 
(c) of this section apply to the owner or 
operator of a demolition or renovation 
activity and prior to the commencement 
of the demolition or renovation. 
thoroughly inspect the affected facility 
or part of the facility where the 
demolition or renovation operation will 
occur for the presence of asbestos. 
including Category I and Category 11 
nonfriable ACM. The requirements of 
paragraphs (b) and (c) of this section 
apply to each owner or operator of a 
demolition or renovation activity. 
including the removal of RACM as 
follows: 

(1) In a facility being demolished. all 
the requirements of paragruphs (b) and 
(c) of this section apply. except as 
provided in paragraph (a)(3) of this 
section. if the combined amount of 
RACM is 

(i) At least 80 linear meters (280 linear 
fel!t) on pipes or at least 15 square 

meters (HiO square feet) on other facility 
components. or 

(ii) At leHst 1 cubic meter (35 cubic 
feet) orr facility components where the 
length or area could not be measured 
previously. 

(2) In a facility being demolished. only 
the notification requirements of 
paragraphs (b)(l). (2). (3)(i) and (iv). and 
(4)(i) through (vii) lind (4)(ix) and (xvi) of 
this section apply. if the combined 
UOlOIIDt of RACM is 

(i) less thun 110 linear meters (200 
linear feet) on pipes less than 15 squure 
meters (ltlO square feet) on other fucility 
compollents. and 

(ii) Less than one cubic meter (35 
cuLic feet) orr fllcility components 
where the length or urea could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is being demolished 
under an order of a State or local 
government agency. issued becausp. thl! 
facility is structurally unsound and in 
danger of imminent collapse. only the 
requirements of paragraphs (b)(l). (b)(2J. 
(b)(3)(iii). (b)(4) (except (b)(4)(viiiJ). 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated. 
including any Individual nonscheduled 
renovation operation. aU the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be stripped. 
removed. dislodged. cut. drilled. or 
foimilarly disturbed Is 

(i) At least 80 linear meters (::60 linear 
feet) on pipes or at least 15 square 
meters (160 square feet) on other facility 
components. or 

(ii) At least 1 cubic meter (35 cubic 
feet) off facility components where the 
Icngth or area could not be measured 
previously. 

(iii) To determine whether paragraph 
(a)(4) of this section applies to planned 
renovation operations involving 
individuill nonscheduled operations. 
predict the combined additive amount of 
RACM to be removed or stripped during 
a calendar year of January 1 through 
December 31. 

(iv) To determine whether paragraph 
(a)(4) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be rcmoved or stripped as a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owners or operators of demolition 
and renovation operations are exempt 
from the requirements of § § 61.05(a). 
61.07. and 61.09. 

(b) Noti/ieation requirements. Each 
owner or operator of a demolition or 
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rcnovollon activity to which this ~ectjon 
np~ht!s shall: 

(I) Provide the Adminilltralor with 
written notice (If intention 10 demol! .. h 
or renovalt.'. D~livery of lh~ Ilot:ce by 
U$. Postal S~rvicc. commercial delivery 
s~rvice. or hand d .. li"cry ill acceptable. 

(2) Updatt! no lice. a:l nl~~:ts .. ry, 
including when th~ amount of asLeslcJII 
tlffected changes by iitleiist 20 percent. 

(3) Postmdl'k or Jdh'er th~ notit.~ 0111 

ful!ows: 
(I) At J. 'ilst 10 worJ..illH dit)':f hdore 

BtI~stos stlipping ur WlnOl/,.1 work or 
any oth~r activity Lt:gins (such as sit~ 
prepuration that wliuld brc<ak u~, 
disloJKe or .. imilarly disturb IIsLestos 
molteriul), If the 0Jle"iition ill d~lIcribet.! in 
paragruphll (a) (1) ilnJ (4) (acept 
(a)(4)(iii) and (a)(4)(iv)) of this lection.If 
the olJcration is us described in 
parugrllph (a)(2) of this section, 
not ificatiun is ruljuired 10 working days 
before demolition begins. 

(ii) At least 10 worlJ~ days before 
t!l~ ent.! of the ~lend.1r year preceding 
the year Cor which notice is being given 
for renoviitions described in paragraph 
(1t)(4)(iii) of this section. 

(iii) As early as ~cssible before, but 
n.)t Illter them, thl! following working 
ddY if the operation ill a demolition 
ordered according to paragraph (a)(3) of 
this section or, if lhe operation is a 
renovation described in paragraph 
(aI(4)(iv) of thi:! section. 

(iv) For asbestos stripping or removal 
work in a demolition or renovation 
operation. described in paragraphs (a) 
(1) and (4) (except (a)(4)(iii) and 
(HJ(4)(iv)) of this section, and for a 
demolition described in paragraph (a)(:!) 
of this section. that will begin on a date 
other than the oni! contained in the 
original notice. notice of the new start 
date must be provid.!d to the 
Administrator as follows: 

(A) When the asbestos stripping or 
wmoval operation or demolition 
operation covered by thil paragraph will 
begin after the da!c contain~d in the 
notice. 

(1) NOllfy the Administrator of the 
new start date by telephone as soon 81 

possible before the original II tart date, 
Had 

(2) Provide the Administretor with a 
written notice of the new start date as 
loon al possible ~fore. Ilnd no laler 
than. the Original start date. Delivery of 
the updated notice by the U.S. Poetal 
Service. commercial delivery service. or 
hand delivery il acceptable. 

(8) When the asbestos Itrlpping or 
N!moval operation or demolition 
operation covered by thi' paragrapb will 
begin on a date earlier than the original 
start dote. 

II) Provide the Admillilltrator with a 
written nolice of the new !ltart date at 
Il'dst 10 working days before asbestoll 
81ripping or removal work begins. 

(2) For demolitions oovered by 
p:m.\)~rnph (a)(l) of this section. provide 
the Administrator written notice of a 
n~w start date at least 10 working days 
bdore commencement of demolition. 
uelivery oC updated notice by U.S. 
Pus tal Service. commercial delivery 
service, or hand delivery is acceptable. 

(C) In no event shaU an operation 
cllvered by this paragraph begin on a 
d.Jte other thun the d.lh: contained in the 
written notice 01 the 'new slart date. 

(4) Include the Collowing in the notice: 
(i) An indication oC whether the notice 

is the original or II revised notification. 
(ii) Name, address, tuld telephone 

number of both the facility owner and 
operator and the asbestos removal 
c.mtractor owcer or operator. 

(iii) Type of operation: demolition or
renovation. 

(iv) Oellcription of the facility or 
affected part of the facility including the 
size (sqnare meters (square feet) and 
number of noors), age, and prelent and 
prior use of the facility. 

(v) Procedure. including analytical 
methods. employed to detect the 
presence of RACM and Category I and 
Category II nonfriable ACM. 

(vi) Estimate of the approximate 
amount of RACM to be removed from 
the faCility In tennl of length of pipe in 
linear meters (linear feet). surface are& 
in square meters (square feet) on other 
fucility components. or volwne in cubic 
meters (cubic feet) if off the fdcility 
components. Also, estimate the 
approximate amount of Category I and 
Category II nonfriable ACM in the 
affected part of the fllcilily that will not 
be removed before demolition. 

(vii) Location and street address 
(including building number or name and 
floor or room number. if appropriate). 
city. county. and Itate. of the facility 
being demolished or renovated. 

(viii) Scheduled atartlng and 
completion dutes of ubeato,", removal 
work (or any other activity, such as lite 
preparation that would break up. 
dislodge. or si~larly disturb asbestos 
muterial) in a demolition or renovation: 
planned renovation operations lovolving 
individual nonacheduled operations 
shall only Include the beginning and 
ending datell of the report period as 
dl!scribed In paragraph (a)(4)(iii) of this 
section. 

(ix) Scheduled starting and 
completion dates of demolition or 
r.:novation. 

(x) Description of planned demolition 
or renovation work to be perfonned aDd 
method(s) to be eOlployed, including 

C4!n1olition or renovation techniques to 
be used ilnd description of uffectcd 
fd(.ility J:ompon~nt:l. 

(xi) O.:scriplion of wurk practices und 
engineering controls to be used to 
cl)m~ly with the requirements oC this 
subpart. Including asbestos removal and 
waste·handling emission control 
procedures. 

(xii) Name and location of the waste 
disposal site where the asbestos· 
containing waste material will be: 
deposited. 

(x:;;) A certilicdlion that at leut one 
perlun trained as required by paragraph 
(c)(a) of this section will supervise the 
:!tripping aud removal de:!cribcd by this 
notification. This re4uiremeDt shall 
become effective 1 year after 
promulgation of this teHulation. 

(,0'1) For facilities described in 
paragraph (a)(3) of this section, the 
name. title, and authority of the State or 
Iocalgovemment representative who 
hilS ordered the demolition. the date thut 
the order was issued, and the date on 
which the demolitioo wall ordered to 
begin. A copy of the order IhaD be 
Gtlached to the notification. 

(xv) For emergency renovations 
described in puragraph (a)(4}(lv) of Ihia 
section, the dure BDd hour Uwt the 
emergency occurred, a d8acription of the 
ludden. uncxpected event, and an 
explanation of how the event caused an 
unsafe condition, or would cause 
equipment dllmage or an Wlrcasonable 
finllnciul burden. 

(xvi) Description of procedures to be 
followec! in the event that unexpected 
RACM is found or Category 11 nonfriable 
ACM becomes crumbled, pulverized, or 
reduced to powder. 

(ltvii) Name. address, aDu hd~phone 
nUDlber of the wallte transporter. 

(5) The information required in 
pllnlgraph (b)(4) of thia section moat be 
reported uling a form flimiliar to that 
shown in Figure 3. 

(c) Procedurollfor asbBslo8 emi¥sion 
c:nntrol. Eacb owner or operator of a 
IIp-molition or renovation uctivity to 
whom thil paragruph applies. accoming 
to paragrdph (a) of this section. alulU 
comply with the following proce<iW'es: 

(1) Remove aU RACM from II facility 
being demolished or renovated before 
any aClivity beglna that would break up. 
dislodge. or similarly disturb the 
material or preclude access to the 
material for aubltequent removal. RACM 
need not be removed before demolition 
if: 

ti) It il Cate80ry I nonfrlable ACM 
that ia not In poor condition and I, not 
friable. 

(ii) It is on a racility component that 
encased In concret4t or othor similarly 
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ha r.lmateriill and is udcqulltely wet 
whenever exposed during demolition: or 

(iii) It was not accessible for testing 
and was. therefore. not discovered until 
aftN demolition began and. as a result 
of the demolitiun. the materilil cannot be 
sufely renhj\·r.d. If not removed for 
fiaf~ty reasons. the exposed RACM and 
any asbr.!itQs-contaminated debris must 
be treated as asbestos-containing waste 
matt:rial and adequately wet at all times 
until disposed of. 

(iv) They are Category II nonfriable 
ACM and the probability is low that the 
materials will become crumbled. 
pulverized. or reduced to powder during 
demol ition. 

(2) When a filcility compoJlenl that 
contains. is covered With. or is coated 
with RACM is being taken out of the 
facility us a unit or in sections: 

(i) Adequatcly wet all RACM exposed 
during culling or disjoining operations; 
and 

(ii) Cllrefully lowcr each unit or 
section to the floor and to ground level. 
not dropping. throwing. sliding. or 
otherwise d.lmaging or disturbing the 
RACM. 

(3) When RACM is stripped from a 
facility component while it remains in 
place in the facility. adequately wet the 
RACM during the stripping operation. 

(i) In renovation operations. wetting is 
not requ!red if: 

(A) The owner or operator has 
obtained prior written approval from the 
Administrator based on a written 
application that wetting to comply with 
this paragraph would unavoidably 
c!umage equipment or present a safety 
hazard; and 

(8) The owner or operator uses of the 
following emission control methods: 

(1) A local e"haust ventilation and 
collection system designed and operated 
to ca;lture the particulate asbestos 
material produced by the stripping and 
removal of the asbestos materials. The 
:I\·"t"!1l mllst (':\hibit no visible emissions 
I:' lht! uutslde uir or be designed and 
operated in accordance with the 
requ irements in § 61.152. 

(2) A glove-hag system designed and 
operated to contuin the particulate 
asbestos material produced by the 
stripping of the asbestos materials. 

(31 Leak-tight wrapping to contain a1l 
RACM prior to dismantlement. 

(ii) In renovation operations where 
wetting would result in equipment 
damage or a safety hazard. and the 
methods aHowed in paragraph (c)(3)(i) 
of this seclion cannot be used. another 
method may be used after obtaining 
written uIJpro\"ill from the Administrator 

based upon a determination that it is 
equivalent to wetting in controlling 
emissions or to the methods allowed in 
paragrllph (c)(3J(i) of this section. 

(iii) A copy of the Administrator's 
written approvul sholl be kept at the 
worksite and made available for 
inspection. 

(4) After a facility component covered 
with. coated with. or containing RACM 
has been taken out of the facility as a 
unit or in sections pursuant to paragraph 
(c)(2) of this section. it shall be stripped 
or contained in leak-tight wrapping. 
except as described in paragraph (c)(5) 
of this section. If stripped. either: 

(i) Adequately wet the RA(;M during 
stripping: or 

(ii) Use Ii local exhaust ventilation 
and collection system designed and 
operated to capture the particulate 
asbestos material produced by the 
stripping. The system must exhibit no 
visible emissions to the outside air or be 
designed and operated in accordance 
with the requirements in t 01.152. 

(5) For large facility components such 
as reactor vessels. large tanks. and 
stE-am generators. but not beams (which 
must be handled in accordance with 
paragraphs (c)(2). (3). and (4) of this 
section). the RACM is not required to be 
stripped if the following requirements 
are met: 

(i) The component is removed. 
transported. stored. disposed of. or 
reused without disturbing or damaging 
the RAeM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § B1.149(d)(lJli). (ii). and 
(iii) during all loading and unloading 
operations and during storage. 

(6) For all RACM. including material 
that has been removed or stripped: 

(i) Adequately wet the materi'll and 
ensure that it remains wei until 
collected and contained or treated in 
preparation for d isposal in accordance 
with § 61.150: and 

(ii) Carefully lower the mat~rial to the 
~round lind noor. not dropping. 
throwing. sliding. or otherwise damag ing 
or disturbing the material. 

(iii) Transport the material to the 
ground via leak-tight chutes or 
containers if it has been removed or 
stripped more than 50 feet above ground 
level and was not removed as units or in 
sections. 

(ivJ RACM contained in leak-tight 
wrapping that has been removed in 
accordance with paragraphs (c)(4) and 
(c)(3)(i)(B)(3) of this section need not be 
wetted. 

(7) When thr. tempera lure at the point 
of welling is below 0 °C (32 OF): 

(i) The owner or operator need not 
comply with paragraph (c)(2)(i) and the 
wetting provisions of parAgraph (c)(3) of 
this section. 

(ii) The owner or operator shall 
remove facihty components containing. 
coated with. or covered with RACM as 
units or in sections to the maximum 
extent possible. 

(iii) During periods when wetting 
operations are suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the fucility 
cnmponelltlilit the IJl~!linnlnH. middle. 
and end of each workday and keep daily 
temperature records available for 
inspection by the Administrator during 
normal business hours at the demolition 
or renovation site. The owner or 
operator shall retain the temperature 
records for at least 2 years. 

(8) Effective 1 year after promulgation 
of this regula tion. no RACM shall be 

._lItripped. removed. or otherwise handled 
or disturbr.d at a facility regulated by 
this section unless at least one on-site 
representlltive. such as a foreman or 
management-level person or other 
authorized representative. trained in the 
provisions of this regulation and the 
means of complying with them. is 
present. Every 2 years. the trained on
site individual shall receive refresher 
training in the provisions of this 
regulation. The required training shall 
include as a minimum: applicability; 
notifications: material identification: 
control procedures for removals 
including. at least. wetting. local exhaust 
ventilation. negative pressure 
enclosures. glove-bag procedures. and 
High Efficiency Particulate Air (HEPA) 
filters; waste disposal work practices: 
reporting and recordkeeping: and 
asbestos hazards and worker protection. 
Evidence thot the required training hos 
been completed shall be posted nnd 
made available for Inspection by the 
Administrator at the d~molition or 
renovation site. 

(9) For facilities described In 
paragrllph (a)(3) of this section. 
adequalely wei the portion of the 
facility thdt contains RACM during the 
wrecking operation. 

(10) If a facility is demolished by 
intentional burning. 1111 RACM including 
Category I and Category II nonfriable 
ACM must be removed in accordance 
with the NESHAP before burning. 
elWNG CooE 1S60-SO-M 
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NOTIFICATION OF DEMOLITION AND RENOVATION 

( -- -- -
operat.or pro)ec~ • Po.~marlt DatA Received NotificatioD • 

?= -- -
I. Ti'rE (lt~ N·)T!FICATION ( O-or\~Ln&l II-II.-hed C-Canc:el1ed 

" 
I I . "Al'! LI t·y 1 N f'ORJoU\ T 1 ON C 1.I-ntUv"",,,,, '''110'' a l cun\te.,\vt, aneS nlhar ~IMIUu" I 

uWNER NAME: 

I A\.!.:Jr ....... 

, . : l \ • I St.at..,. Zip' I , -.-
~ ..... , r t .• :1 : Tal. 

REMOVAL CONTRACTOR: 

"'.11.1' ... 11. 

,I :y : I St.ate. Zip. 

Cnnl.3r tl Twl. 

OTIIEk OP£AA"!'ORI 
f----

Ad ""~ •• 

Cll". J Stata. Zip' 

Contact, TIll. 

III. TYPE 01'" OPERATION I D-Demo O-ordered Demo R-Renovatlon E-Emer.Renovation ,. 
IV. I:> A.:B£STOS PRESENT? I Vea/Ho , 
V. Y'\CI!.I':'Y DI!:!>CRIPTION I Inel~de bUl1d1nq name, number and t loor or roo. nll_r I 

01dq N ...... ' 

I A4dceil':. 

Clty. I St.ate. County. 

Su .. Llxat.l")n. 

I ".llldir.'l :'i~ ... I • of ,loora. Aqe 1n Veerll. 

rre.en ~ U5et I Prior U.e. 

VI. f~OCEDURE, INCLUDING ANALY'!"!CAL METHOD, IF APPROPRIATE, USED TO DET!!!CT THE PRESENCE 
Of A;;.at.!iTOS MTERIAL: 

VII. APFR01:.IKATE AMOUNT OF Mont r lAble 
AS BZS·rc.S, INCL:JDING: A.abe&~o. 

Katerial IIO~ Indicete Onit ot 
I . Req'Jlated ",eM to be removed RA.CIC To a. ~.,ed He •• ur_1t 8elov 
2- ~ate~ur1 1 ",CM Not Reo>oOf_ To se 
J. CaloqorV I: ",CM Hot R~ved Removed Calt I Cat II IJ1IIT 

~. p.". I Lnn:. Ln •• 
Surt .. c" Are .. Sqrt. &q • • 
'/ • .-.1. HAL" 01: .... " lilt V Cc·mp" .... n ~ c .. r~. Cu •• 

VIII. :iCHEol1I.Eo DATES ASBESTOS R£HOV~ IIOt/DD/'tI\ st.an. Ccwpleta. 

U. SCHEoUL.P.:o DATES oEHO/RENOV,\TION lIuC/DD/n\ St.ut. Coaptete. 

'iOUI iC.llion of Demol i tion Jnd Renovation 
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NOTIFICATION OF DEMOLITION AND RENOVATION lcantlnu.dl 

( ~DESCRIPTION OF PLANNED DEHOLITION OR RENOVATION WORK, AND METHOD (S ) TO DE USED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EMISSIONS OF ASBESTOS AT THE DEMOLITION AND RENOVATION SITE: 

XII . WASTE TRAHSPORTER 11 H_. 
"11(1r.,5. 

C~ty. I Stat~. E1P' 

ConLact. Per50nr Tel.phone. 

WASTE TRAHSPORTr:R .2 11_. 
Addrace. 

C~ty. I State. Zip. 

Contact PerKon. Telephone. 

XIII. WASTE DISPOSAL SITE 

HIUDe • 

L<>Cllt~O'" 

CUV' I Stllte, l~p. 

Telephone, 

• XIV • IF DEMOLITION ORDERED BY A GOVERNMENT AGENCY, PLEASE IDENTIF\ THE AGENCY BELOW I N_. I Title, 

""thorny. 

Dllte ot Order (flH/DD/n,. I Date Ordered to BeqLn (HH/DD/II,. 

XV. FOR EMERGENCY RENOVATIONS 

D'te and Hour ot &mArgency (HH/DD/YY,. 

Dellcrlptlon of the Sudden, Unexpected (vent. 

Erplanatlon cf how Ln. event cau •• d unsafe condlt.l.o.e or would ee .... equJ.p_nt d"""'ge 
or an unr.a50nAble t1n4ncu1 burden, 

XVI. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN 'THE EVENT THAT UNEXPECTED ASBES~Oa 1$ 
FOUND OR P~IOUSLY NONFRIABLE ASBESTOS MATERIAL BECOMES CRUMBLED, PUl.VE.RUW .. 
OR REDUCED TO POWDER. 

XVI. I CERTIFY TftAT AN INDIVIDUAL T~~ED IW THE PROVISIONS OF ~HIS REGULATION (40 Cl'R 
PART 61, SUBPART HI WILL BE ON-SITE DURING THE DEHOLITION OR R£)IOVATION AND 'EVI'QIDIC 
THAT THE REQUIRED TRAINING BAS 'BEEJl ACCOMPLISlIED BY THIS PERSON Wu.L BE AVanAw.r 
FOR INSPECTION DURING NORMAL BUSINESS HOURS. (Required 1 rear after promulg&tion, 

(Siq-aatl1nt ot owner/Operatorl (t)&t~l 

XVII. I CERTIFY THAT TffE ABOVE INFORHATIOH IS CORRECT. 

(Siqnatur .. of OWtler/Operatoq ti>ett.e, 

figure 3. rlotificatioll of Demoli't~on ana RenOVAtion 

..... UNO CODE .S60-5O-C 
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9. S~ction 61.148 is redesignated as 
§ 61.14U and is amended by revising 
par.lgraphli (a). the introductory text of 
(u ). puragmph (bl\2). and pllrligrliph (d) 
to reud as fullows: 

§ 61.146 Standard lor apraytng. 

(it ) For spray-on application on 
buildings. structures. pipes. and 
conduits. do not use material containing 
more than 1 percent asbestos as 
determined using the method specified 
in appendix A. suupart 10'.40 CFR part 
763. section 1. Polarized Light 
Microscopy. {!xcept as provided in 
paragraph (e) of this section. 

(II) For spray-on application of 
materials that contain more than 1 
percent asbestos as determined using 
the method specified in appendix A. 
subpart F. 40 ern part 763. section 1. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
provided in paragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray-on 
application of the asbestos-containing 
ma terial or use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
Ilutside air. 

(d) Owners or operators of sources 
subject to this paragraph are exempt 
from the requirements of §§ 61 .05(a). 
61.07 and 61.09. 

10. Section 61.149 is redesignated as 
§ 61.147. paragraphs (b) (1) and (2) are 
revised. and paragraphs (b)(3) through 
(b)(S) are added to read as follows: 

§ 61.147 Standard for fabricating. 

(u)' •• 

(1) Discharge no visible emissions to 
the outsid", lur from any of the 
uperations or from any building or 
structure in which they are conducted or 
from any other fugitive sources; or 

(2) Use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
outside nir. 

(3) Monitor each potential source of 
asbestos emissions from any part of the 
fubricating facility. including air 
cleaning devices. process equipment. 
lind uuildings that house equipment for 
materiul processing and handling. at 
least once each day. during daylight 
hours. for visible emissions to the 
outside air during periods of operation. 
The monitoring shall be by visual 

-
observation of ilt least 15 seconds 
duration per source of emissions. 

(4) Inspect each air cleaning device at 
lea8t once ellch week for proper 
operation and for changes that signal 
the potential for malfunctions. including. 
to the maximum extent possible without 
dismantling other than opening the 
device. the presence of tears. holes. and 
abrasions in filter bags and for dust 
deposits on the clean side of bags. For 
air cleaning devices that cannot be • 
inspected on a weekly basis according 
to this paragraph. submit to the 
Administrator. and revise as necessary. 
a written maintenance plan to include. 
at a minimum. the following: 

(i) Maintenance schedule. 
(ii) R~cordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following: 

(i) Date and time of each inspection. 
(ii) Presence or absence of visible 

emissions. 
(iii) Condition of fabric filters. 

including presence of any tears. holes. 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filters. 

(v) Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request and make 
available at the affected facility during 
normal business hours for inspection by 
the Administrator. all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(6) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day follOWing the end of the 
calendar quarter. 

11. Section 61.150 is redesignated as 
§ 61 .148 and revised to read as follows: 

§ 61.148 Standard for In.ulattng materlala. 

No owner or operator of a facility may 
install or reinstall on a faCility 
component any insulating materials that 
contain commercial asbestos if the 
materials are either molded and friable 
or wet-applied and friable after drying. 
The provisions of this section do not 
apply to spray-applied insulating 
materials regulated under § 61.146. 

12. Section 61.151 is redesignated as 
§ 61.149 and is amended by revising 
paragraphs (a). (b). introductory text of 
(c), (C)(I) (ii) and (Iii). and (c)(2), and 

lidding new paragraphs (d) through (f) to 
[ead 6S follows: 
181.14g Standard fOf' waat. dtsposat for 
.abe.toa milt •• 

(a) Dc!poslt all asbestos-containing 
waste material at 0 waste disposal site 
operated in accordance with the 
provillions of § 61.154: and 

(b) Discharge no visible emissions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailings conveyor. or use the methods 
-specified by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. Dispose of the asbestos 
waste from control devices in 
accordance with § 61.150(a) or 
paragraph (c) of this section: and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packaging. or on-site 
transporting of any asbestos-containing 
waste material. or use one of the 
disposal methods specified in 
paragraphs (c) (1) or (2) of this section. 
&8 follows: 

(1)' ° ° 
(ii) Discharge no visible emissions to 

the outside air from the wetting 
operation or use the methods specified 
by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. 

(iii) Wetting may be suspended when 
the ambient temperature at the waste 
disposal site is less than -9.5 °C (15 OF). 
as determined by an appropriate 
measurement method with an accuracy 
of ± l'C (± 2 OF). During periods when 
wetting operations are suspended. the 
temperature must be recorded at least at 
hourly intervals. and records must be 
retained for at least 2 years in a form 
suitable for inspection. 

(2) Use an alternative emission 
control and waste treatment method 
that has received prior written approval 
by the Administrator. To obtain 
approval for an alternative method. a 
written application must be submitted to 
the Administrator demonstrating that 
the following criteria are met: 

(i) The alternative method will control 
asbestos emissions equivalent to 
currently required methods. 

(ii) The suitability of the alternative 
method for the intended application. 

(iii) The alternative method will not 
violate other regulations. 

(iv) The alternative method will not 
result in increased water pollution. land 
pollution. or occupational hazards. 

(d) When WB9te is transported by 
vehicle to 8 disposal site: 
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(1) Mark vehicles used to transport asbestos-<:ontaining waste material-is 

asbestos-containing wasle material delivered 10 the disposal site. 
during the loading and unloadin& of the (e) for all asbestos-containing waste 
waste so that the signs are visible. The materialtranaported off the facility site: 
markings must: (1) Maintain asbestos waste abipment 

(i) Be displayed in such a manner and records. using a form similar to that 
localion that a person can easily read shown in Figure 4. and include the 
the legend. following inEol'llWltioft: 

(ii) Conform to the requirements for 51 (i) The name. address. and telephone 
cm X 36 cm (20 in X 14 in) upright ~ number of the waste &eDeralor. 
format signs specified in 29 CFR (ii) The name and address of the local. 
1910.14S(d)(4) and this paragrapb; and State. or EPA Regional agency 

(iii) Display the following legend in responsible for administering the 
the lower panel with letter sizes and asbestos NESHAP program. 
styles of a visibility at least equal to (iii) The quantity of the asbestos-
those speci fied in this paragraph. containing waste material in cubic 

meters (cubic yards). 

Ll!geDd 
DANGER 

ASBESTOS DUST HAZARD 
CANCER AND LUNG D1SEASE HAZARD 

Authurized Pusonnal OAly 
Notation 

2.5 cm (1 inch) Sana Serif. Gothic or Block 
2.5 cm (1 inch) Sans Serif. Gothic or Btock 

1.9 cm (0/. inch) San, Suif. Cothic ar Block 
14 Point Golhic 

Spacing between any two lines must 
be a least equal to the height of the 
upper of the two lines. 

(2) For off·site disposal. provide a 
copy of the waste shipment reoord. 
described In paragraph (e)(l) of this 
eclion. to the disposal site owner or 
perator at the same time as the 

(iv) The name and telephone namber 
of the disposal site operator. 

(v) The name and physical site 
location of the disposal site. 

(vi) The date transported. 
(vii) The name. address. and 

telephone numbet' of the trIl1'1Sporter{s). 
(viii') A certification tha1 t'he contents 

of this consignment are fully and 
Accurately deacribed ·by proper shipp1llg 
name and are ·clallsified. packed. 
marked. and labeled. anel are.ill all 
respects in proper condition for 
transport by highway according 10 
applicable intemational aDd government 
regulations. 

(2) FOC'waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the des~1Ited 
disposal site. is nol received by the 

waste generator within 35 dliYs of the 
date the waste WBlI accepted by rhe 
initial transporter. contact the 
transporter and/or the owner or 
operator of the desianated disposal site 
to determine the status of the waite 
shipment. 

t 3j Report in writina -to "the ioca'l. 
State. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipmellt record. algned hy the owner or 
operator of the designated waste 
disposal site. is not received by tbe 
waste generator within 45 days of the 
date the waste was accepled by the 
initial tranaporter. 'Include In the report 
the following informa tion: 

(i) A copy of the waste shipment 
record for whioh • oonftAHtioR of 
deli v~ w.aa.DOt .received. and 

Iii) A cover letter signed by the waste 
&eneratorexpiailliDg the drorts taken to 
locate the asbestos waste shipment and 
the ;results of lIIoae e1IGlU. 

l4) RetaiD a copy of aU waste 
shipment records. including a copy of 
the wIISte shipment recuni signeci by the 
"WIler·or operaiQrd the designated 
waite diapo .. ll1ite. £Dc at Jeast 2 years. 

(f) Furnish upon request. and make 
available for lnspec.tioQ by the 
Administra1or. an records required 
-uAder tbis eectioR. 
IlIU.IHQ COOE I$eO-IO-II 
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( 
l. -..Jorl< site name ana mal ling aadress Owner's name Owner's I telephone no. 

2. Operator's name ana aadress Operator's 
telephone no. 

3. .. Jaste di sposa I site (WDS) name, WDS 
mailing address, and physical site phone no. 
location 

4. Name, and aadress of responsible agency 

0 .... 
It:! 

Tota 1 quantity ~ 5. Jescription of materials 6. Containers 7. CJ 
c No. Type m3 (yd3) .:J 

<-= 

8. Special hanaling Instructions and additional information 

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this 
consignment are fully and accurately described above by proper shipping 
name and are classified, packed, marked, and labeled, and are 1 n all 
respects in proper condition for transport by h1ghway according to 
applicable international and government regulations. 

Printed/typed name & titl e Signature Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & title Signature Month Day Year 
~ 
olJ Address and telephone no. .... 
L 
0 
0.. II. Transporter 2 (Acknowledgment of receipt of materials) .n 
C 
It:! 
~ Printed/typea name 6. title Signature Month Day Year t-

Address and telephone no. 

Il.! 12 . Discrepancy indication space .... 
. -
V1 

~ 
13. Waste disposal site 

It:! owner or operator: Certification of receipt of asbestos materials .n 
0 covered b~ this manifest exceQt as noted in item 12. 0. 
.n Printea/typed name & title Signature Month Day Year .-

0 

(Contlnued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1-9) 

1. Enter the naffie of the facility at which asbestos waste is generated and 
the address ~here the facility is located. In the appropriate spaces, 
also enter the name of the owner of the facility and the owner's phone 
number. 

2. If a demolition or I'er.ovation, enter the name and address of the company 
nnd authorlzed agent responsible for performing the asbestos removal. 
In tne appropriate spaces, also enter the phone number of the operator. 

3. Enter.the name, address, and physical site location of the waste 
disposal site (WOS) that will be receiving the asbestos materials. In 
the appropriate spaces, also enter the phone number of ~he WOS. Enter 
"on-site" if the waste will be disposed of on the generator's property. 

4. Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

S. Indicate the types of asbestos waste materials generated. If from a 
demolition or renovation, indfcate the amount of asbestos that is 

Friable asbestos material 
Nonfriable asbestos material 

6. Enter the number of containers used to transport the asbestos materials 
lfsted in item 5. Also enter one of the following container codes used 
in transporting each type of asbestos material (specify any other type 
of container used if not listed below): 

OM - Metal drums, barrels 
OP - Plastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

7. Enter the quantities of each type of asbestos material removed in units 
of cubic meters (cubic yards). 

8. Use this space to indicate special transportation, treatment, storage 
or disposal or Ei11 of Lading information. If an alternate waste 
disposal site is designated, note it here. Emergency response 
telephone numbers or similar information may be included here. 

9. The authorized agent of the waste generator must read and then sign 
and date this certification. The date is the date of receipt by 
transporter. 

NOTE: The waste generator must retain a copy of this form. 

(continued) 

Figure 4. Waste Shipment Record 

48427 . 
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r--~~nsoorter Secti:n (Items 10 a. 11) 

10. & 11. Enter nlxe, address, and telephone number of each transporter 
used, if applicable. Print or type the full name and tit'e of 
person accepting responsibility and acknowledging receipt of 
materials as listed on this waste shipment record for transport. 
Enter date of receipt and signature. 

NOTE: The transporter must retain cl copy of this form. 

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WDS must note in this space any 
discrepancy between waste described on this manifest and waste actually 
received as well as any improperly enclosed or contoined waste. Any 
rejected materials should be listed and destination of those materials 
provided. A site that converts asbestos-containing waste material to 
nonasocstO$ material is considered a WDS. 

13. The signature (by hand) of the authorized WDS agent indicates 
acceptance and agreement with statements on this manifest except as 
noted in ttem 12. The date 1S the date of signature and receipt of 
shipment. 

NOTE: The was must retain a completed copy of this form. The WOS must 
also send a completed copy to the operator listed in item 2. 

Figure 4. Waste Shipment Record 
BIWHG COO£ I56O-IiO-C 
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I J ~;l!I;tion ti1.1:)2 IS redesignated as 
§ (.1.1!)U .Ind is rt!\·isl·J tl) re(ld (IS 

1<,1I,:ws: 

§ 61. 150 Standard for waste dtsposal for 
manufacturing. fabricatIng. demolition. 
renovalion. and spraying operations. 

Em.h IIwrh'r or operator of any source 
(;u\,crcd un<il!r the 'provisions of 
§§ til .H4. 61.H5. 61.146. and 61.147 shall 
cumply with the following provisions: 

(a) Oischargl! no visible emissions to 
till! ()utsirll~ air liuring the collection. 
1';'I)I:l's!oill~ I including indlwration). "a(;" .. !::in~. ur transpurting of any 
.Is!lestus·cont.oining waste material 
gl!lwr:lted hy thl! source. ur usc one of 
till' emissilln (;olltrol und waste 
tn!;ltment nwthods specified in 
paragruph!! (a) (1) through (4) of this 
!!1!l:tion. 

(1) Adequrltcly wet asbe:;tos
containing waste material as follows: 

Ii) Mix control device asbestos waste 
ttl form a slurry; adequately wet other 
asbestos·conta ining waste material; and 

(ii) Discharge no visible emissions to 
thl! outside air from collection. mixing. 
WI!lIinj:l. and handling operations. or use 
the methods speCified by § 61.152 to 
clean emiss;ons containing particulate 
asbestos material before they escape to. 
or are ventcd to. the outside air; and 

(iii) After wclting. seal all asbestos
contitining waste material in leak-tight 
r.ontilincfli while wet; or. for materials 
that will not fit into containers without 
udditional breaking. put materials into 
Il'iik·tight wrapping; and 

(i\ 1 Labd the conta iners or wrapped 
nwterials specified in paragn:; ph 
( ... !l1 )(iii) of this section using warning 
labds spl'cified by Occupation," Safety 
ilnd Iieillth Standards of the Department 
of Lubor. OLl:upiltional Safety and 
I h'alth Administration (OSHA) under 29 
CrR l!nO.l001(j)(~ ) or 1926.58(kj(2j(iii). 
"hl~ laLels shall be printed in leiters of 
:;uffidl'nt siz(' and (;untrust so as to be 
1'I ·.h (' l~ \ Isilole and It·~iblc. 

(\) ror a.,ue~tos·containing waste 
matenalto ve trilnsported off the facility 
site. I;,bel containers or wrapped 
ma terials With the name of the waste 
!!cncrator and the location at which the 
wilste \\,:15 gelll'ratcd. 

(2) rroCt! S ~ asbestos-containing Wilst!: 
material into l1unfriable forms as 
fullows: 

(il Form all asbestos-containing waste 
rna terial into Ilonfriable pellets or other 
sh.lpcs; 

(il) Discharge no visible emissions tu 
the outside lI ir from collection and 
proGt!ssillll uperations. includin~ 
incineration. or use the method specifit!d 
Iy § 01.152 to clean emi:;sions 

cOIlI.tining particulalt: asbestos mllteriill 

vefore they escape tt'. or a re vented to, 
the outside air. 

(3) For facilities demol ished where the 
RACM is not removed prior to 
demolition according to U 61.145(c)(1) 
(i). (ii). (iii). and (iv) or for facilities 
demolished according to § 61.14S(c)(9). 
adequdtely wet asbestos-containing 
waste material at all times after 
demolition ond keep wet during 
handling and loading for transport to a 
dis~'osal site. Asbestos-containing waste 
materials covered hy this paragraph do 
1I0t ha"e to be sealed in lellk·tight 
euntuiners or wrapping but may be 
transported and disposed of in bulk. 

(4) Use an aJterIUltive emission 
cuntrol and waste treatment method 
tbat has received prior approval by the 
Administrator according to the 
procedure described in § 61 .149(c)(2). 

(5) As applied to demolition and 
renovation. the requirements of 
paragraph (a) of this section do not 
apply to Category I nonfriable ACM 
wdste and Category II nonfriable ACM 
waste that did not become crumbled. 
pul\·erized. or reduced to powder. 

(b) All asbestos-containing waste 
material shall be desposited as soon as 
is practical by the waste generator at; 

(I) A waste disposal site operated in 
accordance with the provisions of 
§ 61.154. or 

(2) An EPA-approved site that 
converts RACM and asbestos
containing waste material into 
nonasbestos (asbestos-free) material 
according to the provisions of § 61.155. 

(3) The requirements of paragraph (b) 
of this section do not apply to Category I 
nnnfriable ACM that is not RACM. 

(c) Mark vehicles used to transport 
il sbeslos-containing waste material 
during the loading and unloading of 
waste so that the signs are visible. The 
markings must conform to the 
requ irement:! of § § 61.149(d)( I) (i). (ii). 
lind (iii). 

Id) For all asbestos·containing waste 
materidl transported off the facility site: 

(I) Mdintain waste shipment records. 
using a form similar to that shown in 
Figure 4. and include the following 
information: 

(i) The name. address. and telephone 
number of the waste generator. 

(ii) The name and address of the locol. 
State. or EPA Regional office 
responsible for administering the 
asbe!ltos NESHAP program. 

(iii) The approximate quantity in cubic 
mcters ((;uvic yards). 

(iv) The name and telephone number 
of the disposal site operator. 

(v) The name and physical site 
10l:ution of the disposal site. 

(vi) The date transported . 

(\' ii) The name. address. lind 
telephone number of the transporter(s). 

(viii) A ct!rtification that the contents 
of thili c<lOsisnment are fully and 
accuratt>ly described by proper shipping 
name and are classified. packed. 
marked. and labeled. and are in all 
respects in proper condition for 
transport by highway according to 
applicable international and government 
regulations. 

(2) Provide a copy of the waste 
shipment record. described in paragraph 
(dill) of this section. to the disposal site 
owners or operators at the same time as 
the asbestos-containing waste material 
is d .. livered to the diliposal site. 

(3) For waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the designated 
disposal site. is not received by the 
waste generator within 35 days of the 
date the waste was accepted by the 
initial transporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
State. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipment record. signed by the owner or 
operator of the designated waste 
disposal site. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial transporter. Include in the report 
the following information: 

(i) A copy of the waste shipment 
record for which a confirmation of 
delivery was not received. and 

(ii) A co\'er leiter signed by the waste 
generator explaining the efforts taken to 
locate the asbestos waste shipm!'nt Imd 
the reSults of those efforts. 

(5) Retain a copy of all waste 
shipment records. including a copy of 
the waste shipment record signed by the 
owner or operator of the designated 
waste disposal site. for at least 2 years. 

(e) Furnish upon request. and make 
8\'ailabli! for inspection by the 
Administrator. all records required 
under this section. 

14. Scction 61.153 is redesignated aN 
§ 61.151 and is amended by revising the 
introductory text. paragraphs (a)(2). 
(a)(4). and (bJ(3). and adding paragraphs 
(d) und (c) to read as follows: 

§ 61.15 t Standard for tnactlve waite 
dtsposat lites 'or albestol mllli and 
manufacturing and fabrtcatlng operations. 

Each owner or operator of any 
inactive waste disposal site that was 
operated by sources covered under 
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§ ~ (:1.1 U. 61.1'"4. ur tl1.H7 and rt!cl!ived 
Jepusits uf Il:lUl!litus·contoining wllste 
rn.lterial Rt:nerated by the sources. shall: 

(a) ••• 

(2) Cover the asbestos-containing 
waste matcridl with at least 15 
(:('ntiml'lcrs (0 inches) of compltch:d 
1I11nusbelitolf-cuntuining material. and 
wmv und maintuin a cover of vegt!tlltiun 
un t1w urea uJ(~'1uate to prt:vent 
('''pOSIJr!! uf the allhe!ltos-contuining 
wustt! material. In dt!sert ureu where 
vegetation would be diffic.ult to 
maintai:l. at l.:ast IIlu.lt.htional 
cl'ntimt!tels (3 inch;;s) of wdl-graded. 
nOlliisLestoll crushed rock may be 
pl.lct!d 011 top of the final cover instead 
c:f vc!gl1tution and maintained to pre\'ent 
emissions: or - . 

(4)I-'or il'uctive w:uile disposaisitcli 
for asbestos tailings. a rellinous or 
petroleum-Il:lsr.d dust suppression agent 
that eiit!..tively hinds dust to control 
Ii l1rface air t:missillnll may be used 
instead oi th~ methods in paragrapha (a) 
(1). (2). and (3) of this section. Use th~ 
agent in the manner and frequency 
recommendeJ f,lr the particuliu 
a9helltos tailings by the manuftlcturer of 
the Just 9upprC!ssion agent to achieve 
and maintain dust control. Obtliin prior 
written approvlll of the Administrator to 
use other equlilly effective dust 
suppressirJO agC!n:s. For purposes of this 
Pdragraph. any used. spent. or other 
waste oil is not considered a dust 
suppressiun agent. 

(L) ••• 
(3) Wh,~n reqlJC!sting a det.:rmination 

on whethl~r a naturlil Larrier adequately 
J~t.?rs public access. supply information 
enabling the Administrtltor to determine 
whether & fence or a nutural barrier 
I.IJequatcly dt!ters access hy the general 
puLlic. 

(dJ Nutify the Administrator in writing 
III 1~3st .a5 ddyS prior to excavating or 
olht!r\Vi:i~ Ji,;!arhing any asbestos
containing wilbte malc!rialthat has been 
deposiled at a wadte disposal site under 
t!Jis section. imd follow the procedures 
lIpccifilld in the notification. If the 
l!xciI\'atiu:l will begin Oil a date other 
Itan Ihe or. !! con!ilineJ in the original 
n.:lticc. notice uf the new at art date mcst 
be provided to the Administrator ut 
least 10 working daYIl bdore excavatiun 
begins and ir. no event shlill excavatiun 
I.Jc.;in earlier thltn the date specifiod in 
t~e original notification. Inclade the 
f,;llowing information in the nOlice: 

(1) Schedll!ed starting and completion 
!ill!!!:! . 

(2) ReaS<.:n for disturbing the waste. 
(3J Procedures to be used to control 

,·missiuns during the excavation. 

storage. trarulport. and ultimate dispolal 
of tlw excavuted Rsbestos·containing 
W:iste material.lI det!med necesllary. the 
Administrator mllY require changes in 
the emission control procedures to be 
used. . 

(4) Location of any tcmporllry storage 
site Hnd the final dispullul site. 

(e) Within 60 dllYs of II liite bt:comillR 
inactive and lifter the effective date of 
thill subpart. record. tn liccordance with 
State lliw. a notation on the deed to the 
facili!y property and on liny other 
instrument that would normdlly be 
t!xlSRlined during a title tio!arch: this 
IhJtution will in perpetuity notify any 
pillential purchaser of the property that: 

(1) The land baa been used for the 
dispollal of asbestoa-containing waste 
malerial: 

(2) The survey plot and record of the 
location and quantity of asbestos
containing waste disposed of within the 
dis;lusal site rC!quired in § 61.154(f) have 
been filed with the Administrator; and 

(3) The site is subject to 40 eFR part 
61. subpart M 

15. Section 61.154 is redesignated as 
§ 61.152 and amended by removing 
paragraph (a)(l)(i). redesignating 
paragraphs (a)(l)(iiHiv) as paragraphs 
(a)(l)(i)-(iii ). redesignating paragraph 
(b)(2) as paragraph (b)(3). revising the 
introductory text of paragraph (a) and 
paragraphs (b)(l) and (b)(3). and adding 
para~raphs (a)(3) and (b)t2) to read as 
follows: 

~ 61.152 AIr cleaning. 
(A) The owner or operator who uses 

oir cleaning. 88 specified in II 61.14Z(a). 
61.144( b)(2). 61.145( c)(3 lCi)(B)( 1). 
fil.}4!;(C)(4)(ii).61 .145(cJ(11)(i). 
(It.14tl(b)(2). 61.147(b)(2). 61.149(b). 
f\1 . H9(c)(1)(ii). 61.150(a)(1)(ii). 
1)1:!SI)(a)(2)(ii). and 61.155(e) shall: 

(3) For fabric filter collC!ction devices 
installi:!d after January 10. 1989. provide 
for easy in!lpection for fdully bags. 

(b) ••• 
(1) After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fdbric filter is not feasible. the 
Administrator may authorize as a 
substitute the use of wet collectors 
UCSIIlIlc!d to operate with 0 unit 
contacting energy of at lealt 9.95 
kilopascnls (40 inches wa!p.r gAge 
pressure) . 

(2) U:ie 0 HEPA filter that ia certified 
to be at least 90.97 percent efficient for 
0.3 micrun particles. 

(:IJ The Administrator may outhorize 
rhe use uf filtering equipment other Ihan 
described 10 paragraphs (0)(1) and (b)(l) 
IIOU (2) of trus section if the owner or 
operator demonstrates to the 

Administrator's satll.fac.tion that It Is 
eq!livulcllt to the dt.-sr.ribed ~qulpmcnt in 
fil:cring particulnt~ asbtlstos material. 

10. Section 61.155 is rcdesijplated as 
§ 61.153 and amended by redesign.lting 
paragraphs (a)(3) and (a)(.t) as 
purngraphs (a)[.a) and (all5). 
rellpcctively, revising the Introductory 
text uf panlgraphs (II). (U)(4). und (u)(5) 
ond rl~vislng paragraphs (8)(2). (a)(4J(li) 
and (iii). and (b). and adding paragrAph 
(a)[3) to read as follows: 

§61.1SJ Reporting. 

(II) Any new source to wh:ch this 
subpart IIpplies (with the exception of 
sources subject to § § 61.143.61.146. ond 
61.1411). which has an initinl startup date 
preceding the eifective date of this 
revision. shall provide the following 
infomlalion to the Administrator 
postmarked or delivered within 90 days 
of the effective date. In the caae of a 
new source that does not have an inilial 
startup dDte preceding the effective 
date. the information shall be provided. 
postmarked or delivered. within go days 
of the initial startup date. Any owner or 
operator of an existing source shall 
provide the following information to the 
Administrator within go days of the 
effective date of this subpart unless the 
owner or operlltor of the existing lource 
has previoulily provided this information 
to the Administrator. Any chlUlRes in th, 
information provided by any existing 
source shall be provided to the 
Administrlltor. postmarked or delivernd. 
within 30 days ufter the r.hange. 

(2) If II fabric filter devke is used to 
control emissions. 

(i) The airflow permeability in mIl 
min/m2 (ftS /min/fll) if the fabric filter 
device uses a wovt!n fabric. and. If the 
fabric is synthetic. whether the fill yam 
is spun or not spun; and 

(ii) If the fabric filter device u!lp.s U 

felt~d fAhric. the d(!OlIity in sImI (oz/ 
y(J2J. the minimum thickness In 
millimeters (inches). and the airflow 
pennenbility in m:S/min/mw (fts/minl 
ft2). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4J Fur lIources 8uhJect to § § 61.H9 
und 61.150: 

(iiJ The average vulume of asbestos
contHininH waste materUiI disposed of. 
measurm! in rna/day (yd 3 /day): and 

(iii) The emissjon control methods 
used in all stages of wuste disposul: and 

(Si For SOurceli subject to it 61 .151 
Hnd 61 .154: 
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lui The inf.)rm.ltio.\ mqlJircd by 
paragraph (II) of this 54'clion must 
a- :l:oOliJany th~ infurmation rp.quircd by 
~ til. UJ. Ar.ti\'c wililte Jispllsal sites 
f,lIbjc·t:! to § li1.1:H lIhull alII\) comply 
with this p~o\'i:lil'n. RoadwolYs. 
,i"molitiun lIn.:.ll' .. novd:ion. l\prayin~. 
and insulilt;lI~ mat~rial9 are exempted 
hJ:n the rC<llI iremcnts of § 61.10(a). The 
ir.f"IOIl1i1tion JescriLed in this section 
must be ~I:(lorlcd usin~ the format of 
Appendix. A or thi" part as a g!lide:!. 

17. S'~I;!ion 61.156 is rl'dt!signatcd as 
§ In ,!:; \ and amended by revising the 
ill'n:t!I~t:lor;' text of § Gl.154. paragraphs 
(;:! a:IJ (d). lI~d Il!ldin~ paragraphs ee) 
1::rl;Hgn (I) to read 4\:\ follows: 

§ 61.1')4 Standard for active waste 
dispvll3t slt~s , . 

E;,.:h owncr or Cyt'fli!Or of an .... tivl.' 
W3'l!/: disposal sile th.,t r~ccives 
a;:;hr.sIU'I·r.ofltaininri waste material ir·.)m 
a :<;;un:~ covl~red unJer ~ ~ tH.H9. tll.1SO. 
I'~ Ii i.155 !oh .. !1 m.:.~t ~ih' rcql>ir~n\lmts of 
I!';!> lilTtiun. 

(~.) R .. th.:r them nlt'<!t tn!! no visilJlt! 
e:n::;si;.n r'!'I'!ir~mt!lIt of para~rnph (a) of 
tni:; ';'·I:linr.. :11 Iht~ end ui eilch operating 
c!:' ;1 0: a! It!01Si (mct! ~very 24· hour 
1'·~I •. ;;l whi!t! the silt! ia in continuous 
1~1J1'~.lt ion . th" :' '' :'''3Ios-,:ontaining 
w..tst~ mat<!rictltr.ut hilS been deposited 
III th~' sill! J"ring the operating day or 
previous 24-hour period !lhall: 

(1) U<! co\'cr~ll With at least 15 
CI:ntimclcr, (el iJ • .:hes) of cumpal:ti'd 
f;:;nasb. !stns-cuntaining material. or 

(:!) fie covered with a resinous or 
r:!troleul:1 · ucl~~d dust suppression a~cnt 
Il,at efft.!c ti ... dy binds dust and controls 
\. inJ cfIls;on. Such 110 agent shalllJe 
u,wd in the m' lnner and frequency 
r:'comment!t!u for the particular dust by 
t!·c dust sup~ression agent manufactLirer 
t.l achielie .md maintain dust control. 
Other t!quill:y erreetive dust supprenion 
1I.,<cn!:' m.IY ho! lIsed upon prior approval 
I .... Ih,· A,lllIinislr:aI'Jr. For purposes of 
r ''; 1' . lr.';~r .lph . .. IIY used. spt!llt. or oln.'r 
\\ ·" ~ I·.! lIiI is not consiJered a dust 
t; .· jlprcsllinll agent. 

(:1) :~.I:h.; r thall meet the no visible 
t' i~l;ssiun :-e4ulremcnt or parugraph (a) of 
th is section. us~ an alternative 
cmislIions control method thilt has 
rl!l:ciVI!d prior wrill'!;l approval t>lI tht' 
Administralor aCLor,ling to the 
tho!:edurt:~ descriued in § 61.149(c)(2J. 

It') Fur all ;I~~.:stoll-containing watlIe 
n:ull!rial rt!cclvcd. Ihe owner or operator 
01 the active waste disposal liile sh,,": 

(1) M,linla i:'! W:l'ltc shipment rccorJ!!. 
USi'lH a f'lrm similar Itl that sl\ll~\'n ill 
~ ./lure 4. und l:lclilllt! t!l~ flillowing 
inrurmatilln: 

(tl The ,,,,me. aUdi !: 'S. and Id"j,hnr,~ 
.:Hll ber oi th" WoI S '" gr- ncrator. 

(ii) The name, address. lind tdephone 
number of the transporter(s). 

(iii) The quantity of the .16beslos
containing wasle material in cubic 
meter:llcubic yards). 

(iv) The:! presence of improperly 
enclosed or uncovered waste. or any 
lI"bestos-containing waste material not 
scaled in lead-tight containers. Report in 
writing to the local. Statf!. or F.PA 
RI!~ional office responsible for 
ad:lIinistering the asbestos NFSUAP 
program for the waste generator 
I'uentifiet! in the waste shipment 
rer.orrl). and. if different. the local. State. 
or EPA Re~ional office reliponsible for 
iuimini:lh1rir.g the asbestos NESHAP 
IJrfltlrilm ior the dillposal aite. by the 
r'):\"\o'ing working day. thP. pre!lence of a 
s ignificant amount of improperly 
cndosed or uncovered waste. Submit a 
r"py of the was te ahipmfmt record along 
w;th the report. 

(v) The ddte of the receipt. 
I.!) As !'IOlln as possible nnd no longer 

1~i1n ao days after receipt of the waite. 
St'nJ .:J copy of the signed wnste 
shipment r:Jc:ord to the waste generator. 

(:I) l'illln discovering a disc:n'"pnncy 
hetwf:en the quantity of waste 
d '~ 'iignated nn the wasle shipment 
r.:r./Jrus dnd :he quanlity actually 
n: t:eived. atlemptto reconcile the 
discrepancy with the waste generator. If 
the discrepancy is not rcsoh'ed within 
15 dd~:I after receiving the wl13te. 
immc:diately report in writ.ins to the 
br.al. State. or EPA Regional office 
r:!sponsihle for administering the 
asbestos NESflAP program for tbe 
wa,, ! ~ generator (identified in the wasle 
shipment record). and. if difft!rent. the 
Illeal. State. or EPA Regional office 
r~:; ponaible for administering the 
a!':bestos NESHAP program for the 
Ji sposal sile. Describe the discrepancy 
a:ld attempts 10 reconcile it. and submit 
a copy of Ihe waste shipment record 
alon.~ wilh the report. 

(4J Retllln a copy of all records BDd 
reports required by this parngraph for at 
Il'ast 2 years. 

If) Mninlain. until closure. records of 
th~ location. depth and area, and 
quantity in cubic meters (cubic yards) of 
asbestos-containing waste material 
within tht! di8posctl site on a map or 
dia~ram of Ihe disposal area . 

(s) Upon closure. comply with aU the 
provision. of , 81.151. 

(h) Sullmit 10 the Administrator. UPOI& 

c1~\"ure of the facility. II copy of records 
cf asb,~stQs waste disposal locations 
lI:1d q;"lolntities. 

(i) Furnbh upnn request. anJ make 
iI\'ail.~!Jle during normal bU:lincss hours 
fr1r inspection by the Ad:ninistrator. al\ 
recC'nh Tt!quireu under this scction. 

(j) Notify the Administ:u tor in writing 
at leasl 45 days prior to excavating or 
otherwise disturbing any albeltos
containing waste material that haa been 
deposited at a waste dispouillite ano is 
covered. If the excavation will begin on 
8 dale other than the one contained In 
the original notice. notice of the new 
start date must be provided 10 Ihe 
Administrator at leasl10 working dllya 
before excavation begins and in no 
eVent shulJ excavation begin earlier than 
the date specifit.'<i in the original 
notification. Include the following 
information in the notice: 

(1) Rd:.:-duled starting and completion 
dales. 

(:!) Reason for di!turbing the waste. 
(3) Procedures to be used to control 

emissions d:JJing the excavation. 
s!orage. transport. and ultimate disposal 
of the t!x.:avated asbestos-containins 
wliste mati!rial.lC de:!emed nt!cessary. the 
Administrator may require r.hangmo in 
t!:c emi ~sion control procedures to be 
us.!d. 

(4J u )l:atiun of any temporary IIlcragt! 
~ :te IIf.d the final disposal sileo 

13. Scclilln 61.155 is addt!C.lto 6ubp.)ft 
f\·f :0 rt!.lCi aii follows: 

§ 61. f55 Standard for operations that 
convert asbeato-eon!alnlng waste material 
Into nonasbestoa (aabeatoa-"ee) material 

Each owner Ot· operator of an 
operation tbat convert;! RACM and 

, asbestos·containing wastp. material into 
nonaSbe:llllS (a:lbest03-fr~t!) material 
:;haU: 

(a) Obtain the prior written approval 
of the Administrator to construct the 
folCility. To obtain approval, the owner 
or operator shall provide the 
Administrator with the following 
information: 

(1) Application 10 construct pursuant 
to § 81.07. 

(2) In addition to the information 
r~quirements of § 61 .07(b)(3). II 

(i) Descrir-lion of waste fced handling 
and tcmpordry storage. 

(ii) Description of process operatiJlg 
conditions. 

(iii) Description of the handling and 
temporary storage of the end product. 

(iv) Description of the protocol to be 
followed when analy'l.in8 output 
matt!rials lJy transnuaaion electron 
microscopy. 

(3) Performance telt protocol. 
includin,q provisions for obtaining 
information required under paragraph 
(h) of this section. 

(~) Thl! Administrator may require 
t!lat a demonstration of the proce:ls be 
performed prior to approval of lhe 
lI:>pl ica ' io:l to construc!. 
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(L) Conduct a start·up performance 
test. Test results shall include: 

(1) A detailed description of the types 
lind quantities of nonasbestos material. 
RAC/l.1. and ItsLestos-containing waste 
11111 h~rilll proces8l!d. e.Il .• asbestos 
cement produt;ts. friuble usbestos 
illsulation. plaster. wood. plastic. wire. 
ett;. Test feed is to include the full range 
of materials that will be encountered in 
Llctuiil operation of the process. 

(2) Results of analyses. using 
pularized li~ht microscopy. that 
document the asbestos conll!nt of the 
wa stes processed. 

(3) Results of analyses. using 
trllnt;r.l isSllIn electron mic:roscopy. thu t 
document that the output materials are 
fme of asbestos. Samplell for analysis 
are to be collected as a·hour composite 
sumples (one 2oo'gram (7-ounce) sample 
per hour). beginning with the initial 
introduction of RACM or asbestos
containing waste material and 
continuing until the end of the 
perfomlance test. 

(4) A description of opera ting 
parameters. such as temperature and 
residence time. defining the fuIl range 
O\'er which the proc!'s!! is expected to 
operate to produce nonasuestos 
(asbestos-free) materials. Specify the 
limits for each operating parameter 
within which the process will produce 
nonasbeslos lasbesto!l-free) materials. 

(5) The length of the test. 
(c) During the initial 90 days of 

operation. 
(1) Continuoulily monitor and log the 

Ilpl!rating pllri.meters identified during 
start·up performance tests that are 
intended to ensure the production of 
nonasbestos (asbestos·free) output 
mutcriul. 

(~) Monitor input materiuls to ensure 
that they are consistent with the test 
feed materials described during start·up 
performance tests in paragraph (b)(I) of 
this section. 

(3) Collect and analyze samples. taken 
us to.day composite samples (of\e 200-
gram (7-ounce) sample coIlected every 8 
hours of operation) of all output material 
for the presence of asbestos. Composite 
sllmples may be for fewer than 10 days. 
Transmission electron microscopy 
(TEM) shall be used to analyze the 
output material for the presence of 
asbestos. During the initial OO-day 
period. ull output materials must be 
ston:d oll·sih~ until analysis shows the 
material to be Itsbestos-free or disposed 

of as asbestos·contalning waste 
material according to t 61.150. 

(d) After the initial 90 days of 
operation. 

(1) Continuously monitor and record 
the operatinlJ parameters identlfied 
during start-up performance testlng and 
eny subsequent performance testing. 
Any output produced during a period of 
deviation from the range of operating 
conditions established to ensure the 
production of nonasbestos (asbestos
free) output materials shall be: 

(i) Disposed of as asbestos·containing 
waste material according to § 61.150. or 

(ii) Recycled as waste feed during 
proce:.s operation within the estublillhed 
runge of operating conditions. or 

(iai) Stored temporarily on-site in a 
leak-tight container until analyzed for 
asbestos content. Any product material 
that is not asbestos-free shall be either 
disposed of as asbestos-containing 
waste material or recycled as waste 
feed to the process. 

(2) Collect and analyze monthly 
composite samples (one 200-gram (7-
ounce) sample collected every 8 hours of 
operation) of the output material. 
Transmillsion electron microscopy shaH 
be used to analyze the output material 
for the presence of asbestos. 

(e) Discharge no visible emissions to 
the outside air from any part of the 
operation. or use the methods specified 
by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. 

(f) Maintain records on·site and 
include the follOWing information: 

(1) Results of start-up performance 
testing and all subsequent performance 
testing. including operating parameters. 
feed characteristic. and analyses of 
output materials. 

(2) Results of the composite analyses 
required during the initial 90 days of 
operation under § 61.155(c). 

(3) Results of the monthly composite 
analyses required under § 61.155(d). 

(4) Results of continuous monitoring 
and logs of process operating 
parameters required under t 61.155 (c) 
and (d). 

(5) The information on waste 
shipments received as required in 
t 61.154(e). 

(0) For output materials where no 
analyses were pl!rformed to determine 
the presence of asbestos. record the 

name lind location of the purchaser or 
disposal site to which the output 
materials were sold or deposited. and 
the date of sale or disposal. 

(7) Retain records required by 
pnr8graph If) of this lectlon for at lellst 2 
yearl. 

(g) Submit the follOWing reports to the 
Administrator: 

(1) A report for each analysis of 
product composite samples performed 
during the initial 90 days of operation. 

(2) A quarterly report. Including the 
following information concerning 
activities during each consecutive 3-
month period: 

(i) Results of analyses of monthly 
product composite samples. 

(ii) A description of any deviation 
from the operating parameters 
established during performance testin& 
the duration of the deviation. and ateps 
taken to correct the deviation. 

(iii) Disposition of any product 
produced during a period of deviation. 
including whether it was recycled. 
disposed of as asbestos-containing 
waste material. or stored temporarily 
on-site until analyzed for asbestoa 
content. 

(iv) The information on waste 
disposaluctivitiee as required in 
§ 61.154(f). . 

(h) Nonasbestos (asbestos-free) output 
material is not subject to any of the 
provisions of this subpart. Output 
materials in which asbestos is detected. 
or output materials produced when the 
operating parameters deviated from 
those established during the start-up 
performance testing. unless shown by 
TEM analysis to be asbelltos-free. shall 
be considered to be asbestos-containing 
waste and shall be handled and 
disposed of according to § § 61.150 and 
61.154 or reprocessed while all of the 
established operating parameters are 
being met. 

19. Section 61.156 is added to subpurt 
M to read as follows: 

§ 61.156 Cros ...... f.rence '0 oth.r 
albestos regulallons. 

In addition to this subpart. the 
regulations referenced in Table 1 also 
apply to asbestos and may be applicable 
to those sources specified in §§ 61.142 
through 61.151. 61.154. and 61.155 of this 
subpart. These cross-references are 
presented for the reader's information 
and 10 promote compliance with the 
cited regulations. 
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20. Section 61.157 i& added to subpart 
11.1 to relld as fullows: 

contained in pdragraph (b) of this 
section shall be retained by tho 
Administrator and not tran!Jfcrrlld to 11 

State. 

(2) Scc;tion 61.1SO(d)(-a) 
(3) S~ction 61.1St(e) 
(") St!ction Il.I5:!(b)(3) 
(5) Soctlon 61.164(d) 
(6) Section 81.155(a). 

§ tll.157 Delegation ofauthorlty. 
(u) In delegating implcmentlltion and 

f!Qforcement authority 10 a State under 
section 112(d) of the Act. the authorities 

(b) Authorities that will not be 
delegated to States: 

(1) Section 61.149(e)(2) 
IFR Duc..I10-26835 Flied U-l~9O; 8:45 11m) 
.,WHO cOOt: IW4).6O-M 

FPA 

OSHA 

POT 

TABLE 1.-CROSs·REFERENCE TO OTHER ASBESTOS REGULATIONS 

eFA citation Comment 

43 eFR 763. Subpatl E. F ........................................................................... ReQu1t811 schools to Inspect I(J( aseestoa and Implement responae 8ClIOna and 
IUbmit asOO5tOI mane~nt plant 10 State.. Specifies 11M of accroKllted 
InSpec:tor~ air Mr:lphng metllods. and waste cisposal proc:edurea. 

"0 eFR 427 .................................................................................. _.............. Eflluenl atandards !of 8SbestOll ma""lacturing IOUrce categories. 
"0 CFR 763. s..bpart G ............................................................................... PrOlltCtS public employees per101m'ng asbeatoa· abaIemertl WOIk in SLal" not 

• covered by OSHA 811bes1Ol atandard. 
29 eFR 1910.1001 ....... __ ...................................................................... ,. WOI1Ier protection measur_ng,neenng COfIVolS. WOI1Ier training. leOOUng, respi-

ratory protect,on. bagging 01 wa.te. 0.2 /lex pennIssibIe bpO .... Iewl 
~9 eFR 19Z5.S8._ ......... ........... _ .................................................. _ ............. W(J(ker protection meesurM I(J( all COII8lrUction won. IwoIving asbestos. InCluding 

CSemolillOO and rolnovation-.. (J(k prBC1IC8S, WOI1Ier uaining. bagging 01 .. aste. 0.2 
/I ex permlaSible exposure level. 

30 eFR 56. Subpart 0 ................................................................................. Spec,'.es e.cposures limts. anglneenng controls, and respiratory protection meas-
ures '(J( WOI1Iers in surface llllnea. 

30 CfR 57. Sut:part 0 .......................................................... _ ..•...• _ ............ Specilrea axposurellmits. engoneenng controls. and respiratory prOlectiofl moaswes 
IOf workers 11'1 undergrOUlCl mines. 

4~ erR t 71 and 172 ....... _ ......................... _ ................ _ .. _ .................... Ro'Igulales \tie tran&p<lftallOn of asbeStos-eontaining waale mat8Iial. Requires waste 
containmenl and sIt,pping papers. 
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APPENDIX D 

occupational Safety and Health Administration (OSHA) 
Standard (29 CFR 1910.134) Respiratory Protection 

and Respiratory Protection Program 
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on~ ....n« iNll ..., II>onJuaftIy cI...,«I .nd 
dt.m(<<h:d de .... "ec;h WIlt 

IUllo.IJ.4Ibl)l.mcnded by 4. fR ~n. F.b
ru.ry 10. 19tH1 

(.) ~&on .... .a ... It.ored In a 
CDnftlUalt.. --no and .aD.it.7 locaU .... 

(1J R.eapCn&on 1IMd rvatbMt7 Iba1I 
be Inspected dattDc dsalac. Worn or 
deter10nWd paN aball be replaced. Ita
p6rallOn lor emercenc:J' we IUCh .... U
contained dn11:1e1 Ihall be thotCM1lilht1 
lnq)ect.ed at laue cace amoath aad alia' 
HCbwc. 

(.1 Appropria&e ......olaDce GI ... 
area conditiON aDd decree of -oaor
apc»wlt' or Itraa ah&D be 1IIAIIIt&lMcl. 

til Tbere Iha1I be recul&I' laIpacdaIl 
aDd CftluatSoa· to detIIrmIDI l.bt 0QIl
UmMel ellecU...- of the ptOII'UL 

nOI reno. Iboald Ed 1M ... .,.... 

~ compreMO.' shall be used. Compres
&ora lhaJl be eonstructed and sllua~ 
&0 .. 10 aYOU! enU7 of conLamlnated Ilr 
Into the ep&em and Nftable In-IID& &lr 
pa.r(f~ IOfUeDl bedI and lU&c" In
IWled &0 fun.heT auure brHthlnC &Ir 
qu&.lltt. A ncetftf' of sutnclent capecJ&1 
&0 ea&bIe the raplraCOr Wftftr to exape 
f tom • conta.nina&ed atmoephen In 
nen' 01 COInpra80r faUure. and aJanna 
to Ind.\ca&e COIIlpralOr failure and Oftf'
~,. IohaII be Installed In the IIl'llem. 
U an oU-lubtkated comprn80r is \ailed. 
It IhaJI ha ... hf,h-\emperatuN or car
bon monoid. alarm. or bOth. U onb' • 
h!1h-&.anperaCllre alana Ia used. &he air 
lrom Ute COIII~ &hall be frequenU,. 
t..&ed tor carbon moncndde to Insure 
t4&t " .....ta the qllllCfdcaUoaa In lUbe 
pancnpb (1) ol thII puoacrapb. 

10 1Mb requll1nK ,.. of rwptra&orI w- (21 AJlllDt ~ IhaII be Incom
.... U. baa beftl det.erIIIIned LhM \be7 are p&&.I .... wUIa ouU_ for oUMr PI era
plQakallJ' able to pa10na the W'Ofk &Ad '-M to ....,.~ lnad.erten~ ..mane of 
we the eqalpment. The local phrItctUl alr IlIw ,..... ... to... With DCIN'eIplra.bl. 
ahaJl determine what hftIth and phJIIcal 1 __ or 0Q1'eII. 
CGndIUoni IIrIt' pert.iDmt. 'l'be re&pln&or 
u.er'. medic" ltetae IhoUld be rn1e_. (4) ar-Utlac PI eoatalDen thall" 
pa1odk:all, (for lnatance, anauaD,l. In&Ibd In accordance with Amerte:ar. · 

fl 11 Apprond or acc:e~ reaplra&cn NaUonaI 8tMdard N~od of Manlnl 
lhan be used ",hal thcJ are aftlla.!*. Portable Compreaed 0 .. Contaloen &t 
The rapAn&or tumllhed &hall pnmde IdellUIJ the MatHia) Canta1ned, Z41.1-
adeqUaLr reaptratorJ' proC.tcUon aplnal ' 1864; Pwd1ra18pedftc:aUon BB-A-I024a. 
c.be puUcular hu:ard for wblch It; II June 21, 1'" Alr. Coaapreued tor 
datcned In accol"d&al:e With ltandardl Blftthlnc PWpcIM8; or latea1al Pedenl 
eItabUahed hJ competent aatMriUcL The 8pecttkaUoD OO-B-4OI15b. April 21. 
OA ~ent 01 Interior. Buretu ol IHi. B~ AppuaWl" 8cU-Caa
NlDeI. and the U.8. ~'of Aeri- \al.ned. 
cuUun arc f'f!COCIllZled .. IUCh aa&hort- (el aN of ....,.,..,.,. III 8taDdud 
u.. Altbouch raptraeon IlaW b7 the proced~ IibaII be cIeftloped for teIIIl
u.a. ~t 01 .qncuiLun conUDUI ratOf' lilt. ~ IhouId lDcIude .u InCor
to be aCCICI&able tor proWoUOIl aplnIt maUon and I\d4aDct neceuarr for UMtr 
ICMCtfted peeUc:Idea, the t1A ~t 'pcoper IeIecUon, ute. and c:&ft. Poalble 
0( the IDt.n1cH' • .Buteau of WIneI" »the ea1Oe'lC!DC7 and routine UII:I of respln
acencs now rapocllibk for t.UDc and ton IbouSd be aaU~pated aDd planQecS 
~n, ~Uc.ld. racJtratDra. for. 

lei Sdedio. 01 ~ton. Pnper 
~ ot ""","CIOn IhaU be rude toe
oonUnc to \he ruld.uce of A...nc.n 
JCaUonal 8&&u4&rd PncUcea for ReIcItr&
kIr7 ProteeUon za.s-l ... 
• (dl Atr crW'tw. (I) C1tm~ air. 
~ OX711t'R. lIqUid alr. ancIllquid 
01[J'IeI\ GleeS lof' raplraUon IhaII be ol 
htch part"'. O&nen IhaII meet Uw re
qulranenta of the United 8t&te& l"t\&.na&
copoda lor medical or brHth1nc o~ 
Brathln« &If' ahaJIIMd. at Ieaat the I'It
crulrementa of the IJ)8dftcatJoa Cor Orad. 
o breoathlnc &1r .. deBcrlbed lD Com
~ Ou AuodatSon Commodltr 
8pecU\eaUon 0-1.1-1"'. Coaapc E1Fed 
~ mall not be IIWIi lD &1IPC)lled-air 
rapCra&on or In open drcu.It Mll
cont.a1ned brnthl~ ~t. that ha .. 

(II WltUea pt'OCIdaa'd IhaD a,. Pte'
pared ~ MI. u.w of raplnton In 
danceroaa a~ that ndeht be 
enooaatered .n IICJrm&l operatlona or In 
eruot:l cend .. PenoaaeI IhaU be fa.mWa.r 
with UM.e proceduna aDd the anUa.bW 
~ 

prII91~J' I»ed 00Gl~ air. 01cnIIn m Ib .............. tIM --..r. with 
III-' nnw be ~ with air line faUlIft ot &he NIOtrator. c:oa.Id be ~ 
~nton. . OMM ~ a msc or oanen-deftctftlt 

(21 an.thl~ air ~ be lQPPUed to ~ at laue one addiU-' man 
rmcMralon from crltnden or aU ~I be p.--nt.. Commul1lcaUona I n.ual. 
com~n. t'OkiII. or dcD.aIlIne) Ih&U be m&lnLaLoecf 

(II C,ltnden IhaI1 be te.ted and main- between both fK all ia4JnduaU pn:ecnt. 
tabMd u ptWCrtbec1 ta Uw 8hlPlJUJc Plumloc mUl be.uch that one: Indlnd
Conta.tn.c-r 8~Inc.UCIII Ilc:cul&Uona oi ua1 wt11 ~ ana4'ec:t.ed .". &OJ' IIltel, lnd
Uw [)c:putmc:nt 0( ~rt&Uoa (4' dfttt &ad be ... the pl"CJlWr racuc: equlp-

Pv1. 1 Til • 1neO' Co be &b&e to &Miat the o&.bcJr II) La 
(U) n... oom~ tor ~ air 

ahal1 be equf pped w1Ut nee-.-, aaI ctJ' 
Uld .t.and by ck-rioc&.. A trr.-...lh1n4 &1r-

c:a.e at UDC.C_DCJ'. 
(UI Whom .a1-cocU .. ~ tme.thine 

~t.uI or hoM ~ wIth blowers 

Ire uaed In almCMPhera 11IUIIed1&&e1, 
dan.~roUi to lite: Of' h~alU1. sLandbJ' men 
mUlL be praent with suitable racue 
equlpcnent.. 

lun Pcnoaa Ulline alr line reaptratGn 
In alaa~hera lmmcd&&&el,. huardoua 
La IU, or health. Iha11 be equlpe»ed with 
lIIet,. hameuec and .. 'd, Uoa lor Wt
InK or remann, penona from huanIouI 
&&.ana.phern or other and equ .... en\ 
ptoYtsionllor UW racuc of penGftI frora 
huardoUil aLalOlPhera &h.1l be UNd. A 
ala.DdbJ man or men with luUabi. adl
contained b..-thln, aPIMrac.ua m&ll be 
at the nee .... ' tl'Mh air but lor cmer
IeDC1' 1'f:ICUe. 

14) RapiratorJ' pro&ecuon .. no bet
ter tbaa Uw naptra&Gr III ... ... 
tboadI 1& II ..,.,. COCI8denUGaab'. Pre
qQllll' ....... lnapectl ... ahaU be COD
dUc:&ed III' & quaIIfttd lncItndual &0 ... 
lUte Ulat raptraton are p~ If
Ifcted. .... cJeued. and IIL&InI&laed. .1' PDr ate ... o( aQ relPlra&ar. It 
II .... Ua1 that tM Dft' be prapertr ID
IU'ucted In n • .-.:uan. ate. aad mabI
&enaDoI. BoUt npenl.ton _d warten 
ah.u be .. In*ucted ." CGIIlpeUn& per
IOAI. Tra.lDlnr ahan prottde &he 1MIl an 
GPI)OI'tuaIQ' to handle the reaplrator. 
haft It GUecI praperlr. &est Ita faee-plece
to-taCil .... ftU" It; 1a nonaal afr· for 
a IGlll f&lll11lartb" period. aDd. ftDdT. 
&0 wn.r It 1a a tat aClDollphere. 

m ~ ntPlr&tor Wlt'&t'ft' abaJl re
Clift awuc lnaUuet10nt ladudlnc deal
onatraClon. and pracUCil In hcnr the rea
ptI'Uor IbcMaId be WOI'1l" ..... to adJuat It. 
and bow CO cIdennSDe If It Gta prapair. 
Rapln.ton IhaIl no' be .... when can
dSUoM pNftIlt a rood face 1M!. 811C1l 
condlU_ IDQ be a fI'OWUI 01 bard, 
lldebama. &lkull cap tha,'proJecCI ander 
!.be tacepiece. or kmple p6eces OQ .1 ..... 
Al.a. the abMnce of one or bOUI dentura 
caa eerkMIIb' atrect the ft~ or a f&CIt'P*-. 
nw wortI:«'a dSUcence III obeenuIc thfte 
facwa ahaU be eftIaated b7 pertodJC 
check. ~ UIUI't proper pro&ccUoa" the 
Ca.ceptec:e lit IhaU be cbecbcI ." tbe 
wearer each Ume he pUll OQ the NII'lra
tor. TbII m., be dOne bJ followtn, Uw 
lIWNf ..... n taceptec. StUDe lAttnac
UGN. 

(U) Prcn1dlac ............, proteeUoQ 
COIf Indn1duala weartrc eorrectl .. at-
.. a eer10uI prob&em, A prvper lUI caDI'Iot 
be .. t&bIlahed If the temple bare ot ere 
ca- extend tbroaIh \he ..ulnc edcw 
ot \he Cull C acepteoe. AI & lemporar)o 
~ cia.. with Ihon &erapIe bart 
or wi~ temple ban IDQ be taped to 
Uw ftU'ft"a bad.. We&l1JIC 0( coat&c:t 
~ III caat&aLln&ted atDIa.pberet with 
a ,.....,...,. ah&11 DOC. be aI.Iowed.. ~ 
tenu baft beat • "&cIcJed rOC' IDOGIItuac 
COiI_caft a..,... Iaaide 1l1li r~ __ 
Whea a W'Of1aaUl DluR war' con-ec:tn. 
~ .. part 0( tM f~ tIM f..:.e
pl_l4cIlc:a.el ah&lI be ft~ ..,. qualJ
ned IndJndutla to ~ 1004 ~ 
c:onalo~ uact a (U-t1cht aeal. 

IW, U CIOn'edJ .. lpectac", or"",
..,.. ~ Uw7 Ih&U be _ .... 
noc. to alfect the 11\ 0( the f~. 
~ edect.Iaa of ~ldpmoaat wiU aWl1-
m.l.- ar .. "Id ~ prob4.caL 

(CI lIIu.t~-.« CKd ~ 01 ~ 
tart. (1) A procram far lNLInt..roanoe &n4 

I~ ,411n , ...... .. . . 
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RESPIRATORY PROTECflON PROGRAM 

1.0 R~PIRATOR SELBCTION 

The OSHA atandard ltat. that feaplraton Iba1l be .elected 
'aeeordtnc to the type and eoneentration ot air contaminants to 
which wex'kera are expoled, and that ANSI za'.2-18"8 shall be used 
tor gUIdance In their selection. OSHA a1ao requlNa that reaplra
ten approved c:r accepted by the National InaUtute tex' Oceup.
lienal SaCety and Health (MIOSH) c:r the Mine s..tety and Health 
AdminlatraUon (MSHA) be UIed. 

Speetf1e recWatlOM eonc-.ninr raplrator approval ean be lomd In. 
the Code ot Pederal RecWatJona (30 CPR 11). All respiratcn m .. t 
paa a at tat to determine that the faee-to-taeepleee led Is 
etteetive, and In the cue of hoodI and helmetl, to ..... that they 
are not likely to deVelop. negattve ~ ..... durtnr.... Detailed 
lnCc:rmatlon on th. products can be 10WlCl In the mmt eurrent 
edition ot tIM MIOSH Certified Equipment u.t. Pwth .. CW'Nftt 
lntc:rmatlon ean be obtained c1Ireetly throulh MI08H or OSHA.. 

2.0 EVALUATION OP RESPIRATORS 

2.1 Fll'-TESTINO 

Alth<lU&b manutacrtUHH -ten taeeplece. to nt. broad a Hetlon 
ot the wartdnc population. poaJble, DO anpe ...,lrator wU1 fit 
everyone. 'l11 ... Core, it 11 atrongly sua-ted that mmy brandl ot 
a riven type of raplrator be pc.rd\ue<I to take advantap oC tIM 
dUt .... t !1tttnc dW'actertstlc:s ot _eh. In tbla .ay, the c:hances 
of properly flttinC all work ... are Incr •• ad. In adcItlon, bavln, 
more than on. laeepleee to ~. from p.,. the wcrt. a better 
eha.nee of tlndtnr a relPntar with. eomfortable at while pro
.,ldine adequate protection. 

Det«mlnatioa of laeepteee lit can In.,ol.e .ltll .. qualitatl.,. and 
qtIIIf\t1tativ. t .. ta. A qualitativ. _t rel1. 011 tIM wearer" RIb
jeettv. raponM to • telt atmOlph •• of Irritant amok. or t.o.myl 
aoetate, Cor IMtano.. QUalltativ. t_ts ... tat and eMUy per
tormed In the tleld and do not requJre complicated, expeaaiv .. 
equipm .... t tHe AppendIx A lc:r exampla). A quantftattve ted. UNa 
lOme other m-.na ot deteetlnc Caeeplece leakap and requre. 
~ tv. equipment that eM be operated only by hi&h1y tra1ned 
penatneL Speelal OOOIIldIratiort Ihould be ctv- to turin( CORIUI
tanta It quantitative tata we ~Ired. OSHA ewrenUy requr. at 
t_tin, ot all neptiv. pr _l.re r-ptraton, lndudlnc Itngle-we 
rap .... ton. OSH,( requ ..... that • tat atma.phere be applied to 
..... the quality of fit --inc reeocntud qua.Utatlve or quantile
t tv. proeed1..I'eL 

'. 



t.J MEDICAL EVALUATJON 

Baeft employH "In( Nllpttatory protectloa mUit ~ evaluated by • 
pbyIdclan to det«mlne Ilia ot h« abWty to we ...... pratot .Ith-
out .dr .... h.1th e(feet.. nu, evaluation ... .-aJ..IJlnvolv. tho 
... of pulmon.., n.metton t_~ to 8eI"ftft empl~ tOlt pr.
emta. r~atory ot OU'C1Jae eonditiona "hieft .... y be agr.v.ted 
by 1M UN of .... pntor. A ,talement by the phyaldu that the 
emplOyee .. capable of w..nne a reaptrator Ihou1d be 011 file for 
_ell employee requiNd to w_ a ... prator. 

• 
U EMPLOYU TRAINING 

It Is Impartant that employ.- be trained to UN relPlratcn ~ 
. NGtlyfor tMcD to be effeetfv .. 'I'tdI tralntnc Ihould lne1ucMl • 

- Putu.. 011 Ule rMpka. properl, 

- AdJwUnr tor aMCUN at 
- 01.,._ of reiplra. ~Wd. and IlmltaUGnII 

- Proptr Itarqe and maintenance of ...-piratcn (He nat MCttOll) 

3.0 RESPIRATOR MAINTENANCE 

1.1 STORAGE 

Whea not in UN, It g Important that relPlratan be Itered wll ... 
UMy will not be damqwa CI contaminated. OSHA NqII ..... that 
rapitatan be ItCHeS to IZ'Oteet apLnllt dim, 1Uft1i&bt. h_t, 
extreme cold, exee.tft moWt'"' and damalinc ehemleals. Lea\'
In& • raptra. l.Ilpt'Otec:ted, such .. ~ a warkbenc:h or Ia • tool 
eeblnet ot toolbox anaonc MeYJ wreneha., may damap It. 

It Ia mOllet, rftOrallleaded that tr.hly cleued feIPlratOn 1M 
pIaeed In "eat .. Ml*l or NUMble pIutlc be.p WltU ,. ...... Ttley 
ahGuld be ,tared In a cl-.n, drf location a.ay from dlrecllUllU&ht. 
11MJ IhoUJd be ·atared III a alnlle lay. wlUl tIM Caeepleee and 
uhalatlon valn In a mere ot 1_ normal ~Won to prcv .. t the 
rubber plMtic! froCD c.Idnc • pc'm&nent dlstOl'ted "'t-. All IW
pra tara kept re.ady fot DOnt'OUtlM or emer,eltey UN mUit be atared 
in • ctlblnet wi th eomputm_ta bcdlt for that pc.rpoM. 

U nCS~£CT1O" 

Raptratcn wed routlMlJ Ihould ~ lnIpeeted berore and alter 
.. eh .... Ra.pnton UMd fot em_, .. ~ ueape 01' teIeUe pur
poMI mu.t be ~ al~ _c:h UN, and at l ... t monthly. TIle 
OSHA ~ntor rtandard NqU .... that reapntor InIpeetlon 
lndude a dMdc of the ttchm.. o( eonncctlonl and dMdc or the 
~.a., va.tv .... conoect.lnc tuba, and ceni.at .... Th .. ahould be 
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ln8pecte<l few break... tra ya. tean. melUnc. .tHfenfn(. dult or d Jrt 
on valves., mu.inc PUg. eta. 

A ~y ot Ipare puta mould be available to repl.ce worn or 
bt'Oken perts. 

3.l CLEANIHO 

All Nlptratcn Ihould be clMned foUowlnc .. ell cia,.. UN. NIOSH 
.ua-ta the followin( ~ ...... 

- Remove the a.r-p..rtfy1nc element and the Yalve n .. 

- Do not attempt to remove ~t, vamilft, til Sa ... frOm. 
ear1rldCe1 or fUteri. When th .. aJao-purtfytn, e1amentl eontain • 
aeeumuladonl of paiat, enamal, or lacquer "'ay mUll be dla
carded. 

• 
- Other ... fae. of the reiplratcr taeep&ece COY'" with accu

mulatJom of ~lnt, enamel, .or lacquer may be wiped wi tb a 
doth that hM b..a lOeked wlm an appropriate el .... tnr apnt. 
If Cocmd effective, min....t apkib, turpentine, at naphtha may 
be UMd. Aft .. c:lMninC. tne .... t II wiped trona the Cacep(eee 
with a «y cloth. 

- An orpnie aol" .. t or .u-ipplnc qent nev .. 1houId be UMd for 
IOektnc the respirator parta. Plutle or rubber componentl wU1 
be advene1y affeeted. 

- Water b .. ~ pa_a til mam. ma, be NmOHd wltil a doth 
ao.ked in a ao.p and wat .. aolutton. 

- ".. rMptratGr ttI_ IhouJd be w_ed fa ....... ater. ~t 
1400,. Det ..... ta oontainlnC a bactericide are pret .. Nd. 
11M facep(eee and pattllhoUld be Ia'Ubbed wi ttl a IOn ~ to . 
...... that aU fore .... matter II removed ft'onI iurCae. con-
ta1DJnc me ........ face. . 

It the dI ... t uied la .... Inc doeI not oantaJa a a,.c:tarIdde, 
a cHaWaotlnc rtnM ... UIt follo •• RelIable dlltntectanta may be 
I'Hde croca tome _ple bouMboId IOluUonL Two tabt.poana. 
of c:Nortne blMdt adOed to • caJ.1oa of .at .. ww ~ • 
hyp)dllort.. aolution 1Mt c1lainleeU r~.tcn atteettwaly 
with a Illllple imm...sc.. AD ~ iolutiOQ of iodine made 
by fIddinc OM taMpOOQ 0( tlnet1.re ot Iodine per pUon of wat .. 
wlll .... e .. an acMqUate diaintectant, and wUl not dam..- ttl. 
MJDtMr or platie In r-.ptrator f.~eeM. Apia, limply 
lmm...t.nc the uNt IIlUfflclent. ... 

- An .. wafttnc and dlaintect~. Ute r-.pltator au. be rlnMd In 
el..n, ... 111 "at ... Recocnmendec1 temp«atw. VW'J from 120 
Op to. ntWmu .. of 1&0 otr. ManuCac:t\Ml''a lnItrvetlocw should 
be followed. All tra~ of det......,t laCS aaniUur mU8t tM 
removed to prn_t dlrmatJt1&. 
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The ~.tor Ihould be aUowed to.r-G-J Oft •. d .... ...-Caee, 
or by hanctnc from a wr.. ~h .. dry. IMW allr-pwttytnc .... 
mente should be .ttached. Valve Oapl Ihould be r.plaeed .. 
nec_ary • 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 

l h\1303a02\omplanl 



Aaalytc: 

Matris: 

Procedure: 

o..e ISIUCd: 

Datc Rnised: 

ASBESTOS FIBERS IN AIR 

National Ins'i'u'~ for Occupalional Saft',>, and Ht'alth 

Anal~"ical Mt'thod 

A"~IOS tib~r~ \Icthod 1'\0.: P&CAM 239 

Air Rusc: 0. 1·60 fibers 'cm' 

Filler cullcclion. Prcds1(1n (CV TJ: 1I . 2~ 100.38 
microscopic counl 

3 '30 77 ClassUkalion: D (O~ral ional) 

I. Principlc of the McdtocI 

l.J This melhod dcscribe~ Ihe equipmenl OlnJ prl':edlln:s ror eoll~l ing. m,'unting. and COUIlCiIc 
asbc6tos fibers on cellulllSC e~ler membr;anc' fille~ in Ih~ e\alualll'n or personal sampia 01 
airbornc asbeslos fibers. Tl'Il' purposc oC Ihc melhllCi is III detcrminc an employcc's ~Cl 01 
clposure 10 airbornc :1S~~I(lS fit-er~. Th~ ::nelh,l(f i~ primarily a persl'nal monitoring Icd!
nique. but can be uscd rur arca monilor,n~. 

1.2 The samplc is collected by drav.ing air Ihroutili a membrane tiller by means of a baacty 
powered personal ~:lmpling pump. The filter il- IransrurmeJ rrllm an IIp;aquc: solid memtxut 
to a transparent oplically h"mogc:neou: ~c:I. The: fibers are !oized and counled using a ~ 
contrast microscop..· :II 400-4!iOX ma,nificali"n. 

1.3 Dc:finitilln·;. A~bcslos ribcr. Cur cllunainl! purJX"~:-. mean:- a pani.:ul:llc \0\ hich has a 1Jb~ 
dimension longer Ihan 5 micn'mclcr~ anJ .... ilh J Icnllih III diameler ratiL, of 3 to 1 or rrQlcr. 
Ashest .... includes chrysolilc. cumm:!1~lunill.'-grunerilc (01an,'s;lcl. er,-.cid,'lite. fibrous trC1llflo 
lite. fibrous anthophyllilC:. and fibrClu!> :-:.;rinl,litc. 

1.4 Any laboratory allempting 10 usc Ihis pfl-.ce:Jure shoull.! have at Icast onc couater aaaad • 
trainin, course conduclcd by an ellperie04:cd. prolkicnl labor.llo~. N~\·ice. unlutored c:ouaId1. 

using only published inslructions. can ea,il~ ublaln counts or half Ih~ performcd by apcri
enccd, proficient counlers. Large difference!> hclween labor.uories ":3n hi: caused by: 1) dif· 
fcrcnces in tcchnique and ubsl!niing ahilil~' aml:'ng counters and 2) small. bUI signifiaAl. dif· 
f~rences belwccn microscopes m~ctint! Ihc ba~ic. specifications of Scc:ior. 6.2. 1nc foUotrilC 
procedures are rccommendcd: 

1.4.1 All microscopisls who perforlT' as~~lu~ cl)unling ~h(luld mcctlogclhcr for aa"aaba*II 
cOUDling wurkshop" at Icas! qu"nerl~·. This is be,1 acco,npli~hc:d wilh countcn ,.. 
scvcr:ll latloralorics using Ihcir uwn nlic:r~Il""'S. 

1.4.2 ~ch microscopisl should Counl Ihe ';J0lC: ~ril~ llC slides and wilh the rClUlts bciIc 
com~rcd. 

1.4.3 Differences ht'lwcen counters .. hllulJ tlc rC:-(lI·:·:d wilh ~iJe-t'ly·sidc countin, 01 Dr 
fiehu hy Ihe: dlfferenl e,lunlcr~. 

1.4.4 Individuals whll are round 10 he pcr,i!'ll:nl uulliers uv~r iC\'cr31 sessions should • 
enc.Juragcd 10 seck olhcr lasL.!!. 10 I~l.·ir rl.-:.pl'Cli\·1." l.1t~'rall'r ies. 



t. , 

2. R-ac .... Scnsiriwit) 

2.1 The uS:lbk r Jng!! ;~ prim:arily :a (IIncti~'n lI( SOlmple volume. microscope count field ar':a. and 
backgr(\und air~lrnC' particulates. The influence u( th,-~ v3riahlel is di~usscd in S.I.3. For 
a micn,~"pe count fidd 3re;} " l.OOl mm= (~e Figure I) .. nd :l pump Huw rate u( 1.7 Ipm. 
the (\ptim:ll fiber Je:n~iti~ wuuld be pr~ced over the r3nge of 0.4 fiber / cml (S·hour sam
ple) to 3ix'ut 60 fibers cnr (I ~-minute s:lmplel. For a field :lrea of 0.006 mmJ (see Fi&ure 
2) and :1 pump flow r:lte of 1.7 tpm. the optim:ll r3nge is 0.2 fiberlcm1 (8-hour S3mple) to 
about 30 fibers cm~ (1 S-minute ~mple). In each ca~. the uptimOll detection limilS are in
versely p"'ponional to pump flow ratc. 
The upper detection limit C3n be e~tC'nded hy using sample times less than I S minutes or using 
lower /tow r:ltes. The lower detectiun limit can be extended by increasing the ftow rate up 
to about 2.S Ipm. Filter surface fiber densities less th:ln optimal (less than about O.S to 1.0 
fibet ~r c,)unt field) arc still adequate. but willle .. d to decreased precision for the method (in
creased codficient uf variatioo, sec Section 4). 

~ minimum tot:ll fiber cuunt in 100 fidds considered :ldequate for reliable qU:lnt!'ation 
is 10 fibers. Thus. the lo~'er limit of reli:1ble quantitation is 0.1 ftbcr:c:m~ (100,000 fibers/ 
ml). For this level. a /tow rate of about 2.S Ipm is recommen&Jed. For a field area of' 
0.003 mm!. the minimum sample time would be about 2 hours. For a field area of 0.006 
mm=, the minimum s:1mple time would be about 1 hour. 

2.2 This meth"d considers (\nly fibers with a length to diameter r:ltio of 3 to I or greater and a 
length greater th3n S micromders. 

1. fntmernlCH 

In an atmosphere "nuwn to cu'nl:lin asbestos. all panic:ulalC'S with a length to diameter ratio of 3 
to I or greater. and :1 I.:ngth gt!!ah:r th3n 5 micr"mders should. in the absence of ()(h~r information, 
be cunsidered to be: :1Sbestos fibc:rs .. nd cuunted :lS such. 

•. Prec:isiCNI and A.·cut:IC) 

4.1 In the: P3st dl.'Cadl!. thl!rl.' ha\1.' arJl':lre:1.I a num~er o( anicles euminin& sourees of variation 
in the lslx'ilos s:lmpling :lnd counting procedure. These incll:de: Lynch et al. (11.1), Weid
ner and A:.:r (11 .2). CunwlY and Holland (11.Ji. Leidel ar.d Busch (11.4). !ecltcu and 
Attfield (I t .S). :lnd Rajh:lns and Br3" (11.6). The sources o( variation will be discussed 
by sbges in the membrlne filter evalu:lt:on procedure. 

4.2 Soarces 0( Vari.tioa i. tM Sampliac Process. These include variations in pump ftow rate, 
proximity I,f the filter to the employee's body, :lnd filter Ioc:aiion (left to right) in the em
ployee;s brl!:lthing zllnc. 

4.2.1 Sectiun 9.1 n:quirc:.s that the ~non;.1 ~mplin& pump be calibrated with sufficient 
xcur3cy such th3t the 9S% confidence limits on the Huw rate are:: 10%. This is 
cqui\·:1lc:nt tu :l coetflCient uf vari:lti\ln (CV) uf ;about S%. Hcwcver. this CV rmkes 
a n,'gligiblc: cuntrihution tu th~ hjl'~ CV (or the m::lhod due 10 the relatively larae CV 
uf t:le cuunting proccUure. 

4.2.2 Cunwa, anI.! H(\lIand (11 .3) concludcU tlul ~itioninl of the nIter cassette OD the 
.. c:a~e:r (rl."gardin& the angular purllons of thl.' filter .and lhc:ir proJLimity to the wearer) 
is n. oC a l>'gnific.Jnt (actClr in d~lcrminjng th~ fi~r distribution on filters. 

4.1.3 Wci,!ner ;IOJ A)c:r (I! .1) cllnclulkd th3t Ihere is no 3pprl.-c:iablc ditfe:rc:nce between 
!laml'ks c~'lIcctcd \In either the ri~t or lert ~id,-'S \l( ;a brc:llhing Z\lne or between 
.. aml'k~ c~llk,:;~·1.I 'Idc·b~-,.idc. cSp'.'ci:llly ('.Jr samples ",·jlh concentr:ltiuns IC!lthan 2.S 
fiber .. CIII' . 



4.3 So.ces or V.riuion in th~ Counlioc 'roc~un 

4.:\,1 R:lndom vari:llianlo exisl in the fihcr dilolrihutiun lIn :1 filler w,·J~1.' (intril'''''clJ,e vui
J~iliIY). The induslrial hygiene liceralur~ has ~c"'n c'ln~IJerab'" dl.'halC: in Ihe last 
1(1 year~ I:onccrnin~ whclher ur not Ihe di~lrihul i ,ln ,.( mlner.1I lJu,1 ,If a~hest(K fibers 
on a filler surface.: is adequalely lJe~ribelJ hy a POIM,lln dl~lnhull"n pfllbabllil)' density 
funclion Leidcl and Bu~h (11.4.f (lIunlJ cxcellenl a~ret'",enl h\-I""'ccn empirical 
error \<lri<lnce and theoretical variance calcul:lh:d frllnt Ihe a\~umption of Poisson dis
tributed true counts. They concluded Ihat Ihere ""'a~ not excessl\'c \'ariation amon, 
count fields for a filter weege and Ihat clumping of fibers (non-random coalescence) 
did not oc:cur. 

4.3.2 Varialions exist in the fiber dis.. ::'ution on the .total filter surface (inter-wedge vari
ability) due to the random or non-random distribulion of fihers across the tOlal sur
face of the filter. This Iypc of variation is easily confused with intra-wedge variations. 
The count procedure does not require counting of mulliple sectors of lhe filter. There 
may be significant differences between average counlS for differcnt ~edaes. or the fiber 
distribution variations (or the tocal filter surface may be grealer than the variations of 
the Poisson distribution. If either of these occur experimentally. one mu5t use the 
experimental variations to estimate lhe minimum pr~ision of the count procedure. 
The minimum precision is governed by Ihe variations of the fiber distribution on the 
100ai surface of the filter. 
Conway ane Holland (11 .3) concluded the d;stributiCln of fiber~ on filters is not uni
form and the distribution of fiber counts is more disperse Ihan Poisson. For t~eir 
filters which had significant variations in fiber concentrations between sectors (as much 
as 50-60~ of the lotal filter mean). they described th~ following relation for the 
standard devialion of the total number of fibers counted on a wed!C eN) 

empirical s{N) = 1.6 (N)"; 

whcore N is about 100. The Poisson slJndard deviation ""'ould be: 

Poiuon • (N) = (N)' ~ 

Rajhans and Bragg (11.6) in Series t of their study found significant variation bctweca 
filter sesments and rejected Ihe Poiuon distribution for the tocal filter surface:. How
ever. in Series 11 of lheir study. utilizin, various experimental modifications. thc)' fouod 
DO significant variation between filter selments and no reason to reject the assumpCiQCI 
of Poisson distributed fiber counlS. 

".3.3 Systcmatic: variations due 10 differenc:es between microscopes ""'ere studied by Lcidel 
and Busch (11.4), In their study usinl five: different brands of microscopes. they found 
no sicnificant differtnCC'S amonl f,ur. but the fiflh ga\'e counts apprnximatcly 4~~ 
bi&her on the avenge than the ocher four. 

".3.4 Variations due to differences between counters should be examined at three levels: 
expericnc:cd counters occasionally countin,. ellperienccd counlers routinely c:ountio" 
and inexperienced tnew or Unl'UtOfed) countcn. Lcidel and Busch (11.4) studied five 
experienced counters, with one c:ounting only occ~sionaJly, There ~'ere no slJllificant 
differences among three of the c:ounlers. but a founh was 16~ lower Ihan the fir5t 
three. The fihh. who occasionally counted. averaJ~ 27~ hig.Mr' than the first three. 
Conway anc! Holland (11.3) studied three experienced counlers and ~hfec inexperienced 
counters. They found statistic:ally sicnificanl differcl\Ccs bel ween the mean.~ oi both the 
txperienced and inexperienced c:ounters t~tty('lically were in the range plus or minus 
S II) 15%. They concluded that exprr:-mc'e as a fiber counler is nOC a significant 
parameler affCClinlt in't'rrountcr variatiolls. 



R~jh:lns and Br:tgg (11.6) r~'und nu ~1~nilk;lOt Jllf~rene~'S am~'1I1: m~Jns uf liv~ I!~~ri
cnc.:d COUll len in Series I of th~ir ~luJy. But in Iheir carefully c~IOlr,'lIcd Series II. an 
3nalysil ut \':lfi3nce ,howed si~nllicant \'3rialiuns h.:1'''~en counlers Ih:u wer~ plus or 
minu\ I lu I ~%. 

4.3.~ V3riali'on~ tlctwel!n lahor;lturie~ ;lre m(l!.1 li1;.ely Jue tu ,ystematic hi.ls~ and :lre nut 
a ~il:nificant 3ddili~'n31 SHurc.: uf randuna \·.lri;ltiuns. Any addition31 \':uialiuns 3re 
mOl-t likely du.: to differences in counting technique. Beckcn and Aufic:hJ (II.S) ob
senc:d thaC standard cllunten improved greltly after personal instruction; als.) new 
counten. after instruction. tended til o\·.:rcompen~tc: and gel exceedingly high counts. 
Addilionally. Ihey found th3t cuunlS frum an expcrjc:nced 13boratory Ihat had not had 
COn!3C1 Wllh ~\Ihc:r 1300ratorie<o performing tho: ~:lme 3nJly~is wc:re .b f,if frum the 
stanJ3rd valuC1 :IS were Ihe coonts hy new cuunte~. 

4.4 Sources of \':lri3tions ~tween S:lmpl~ t:1ken at different times un Ilne employee during one 
work shift can affect the c'p05\1re c:stim.lIe f,lr that .:mpluyec. Tht.'Sc arc primarily due to 
a) diffcrcnces in exposure Cl\nCentrltion~ during the day. b) differences in lacalion of the 
employee ""'ithin Ihe plant. and c) dilferenccs in w\lrk opcr:uion performed by the employce 
during Ihe d3Y. These sources of \'ariatilln C3n be controlled by proper choice of sampling 
strategy. Refer tu leidel and Busch (11.7) 3nd . leidel. Busch. and lynch (11.8) for an 
extended discussion of sampling strategies. rnterday temporal \.ri:uions can affect the ex
posure estim:lIes ob13incd on different da~·~. Refer t~l leidcl. Busch. Jnd Crouse (11.9) for a 
discussion uf this type of \·ariation. 

4.5 Until recenlly. Ihe Illlal coefficient uf vari3tion (CV r) f~lr the sampling and counting proce
dure was best cstim;u~'d rr~\m t~ worL of C'un14ay and Holland (1I.ll. The conclusion, 
of their suoldy in;;lud\.'\J: 

4.5. 1 The precisiun of their pn--=cdurc fex fihe:'s n!'t cont:lining :.-n abundance of ~ne 
rihers can he ~'Stimal\!l1 by ol c(l(fficic:nt "f \'~uialilln uf I b.29r This \'alue includes 
vari.ltion amont( countcn an~ ~'~C:(\'c:d inter;lcti,,'n effl.·.a. 

4.5.2 The 3Ccur3cy "'f Ihe rrl.\Cedurl! f()r similar fihen may be estimated for a lOO-fiber 
COUllt by ol e~:\(fficient I.lf \'arilti,,'n of :! 1.41(-. This assumes that the contribution 
of the overall \ 3ri3nce frum lhe nonuniform liber distributiun is additive, 

4.5.3 A high percentage ~lf "cry fine n~n \In the filter can significantly at{cct th., standard 
deviation and confidence limits fur cuunts by different counters. After combining 
\'ariltions in fiber concentratioos uller thl! entire filt.:r \'. ith thusc for differcnt· counters. 
it W3S concluded: 

::. For filters ~'ith a low COCk:entrOltion lIf fine fibers. the coefficient of variation 
is ':~lina3Icd at 11 c;'f. and Ihe 9~ r:, cl.'nfidl!nce interval is = 43%. 

b. for rilten wilh a high concentratiun ,-If fine fiben. the coefficient of \·ariatio.n 
is estim3tcd at 25 <:} arW the 9~ r;. confidence intcrvill is :: .50%. 

ly~·~. Kr,lRoveter. and leidd lll.11 ha\'c llStl r':ll\lrted on ";u-iations of the method, 
Thc::r I"tralahoral"~ --rudy utilized 11\4: data f,,'m a 13rll: numt-··- uf dust -:uunts made 
by ,:iffc:rent mcttk'c.ls hy e~f'CrieCk:~'\J cuunt.:,", U"cr a pcrioo uf years in an epidemiolosic: 
stud!l of Ihe ;IS~h'~ pn'c.lucts induslry. They ":~\fl.:luJ~'d lhat the ~tandard deviation of 
Cl.lunls ~.f rit-.:n I"n~~r Ihan ~ micrunlCle~ ,'n nac:nahranl! lillen cuuld he estimated 
fn.m Ihl! rclatiun ,f =- I," '" .... ,. Thu .. f,'r C"uRl .. "f :l~lut I OU fi~rs. Ihe cocffici.:nr of 
v;ari:.ali,IO c,'uld "c ~"'llInll~'d Jt I"-'Ut I ~.:! ':- anJ the 9~r; cUn:ldcflCl! hmits at :: 
JOA"'r. Th.:._c \ Jlu~ ... ;ar~ I,.~w Ihan [he \·;a1u~ ... rerurt~ by C,'nway and H\lU:md 
II I. , \. 
Rec:" .. :I)". Ih~ khn .. -\bll\ il1~ C,'rp!.'r;Ili,'n c,'nd~":h:J In in-house in\·I.'Slig;uiun uf lhe 
;a,tx--I,'" ellunl anC:lh,-J III 1111. The ,:ud~ Jala ~'~'III;ain~'d IvlOlI litler cllun" fllr I.l\cr 



HlO nllef~ with ~'J\: h hher c"untcJ h~ IWII III rh'e ",,'unh:f~. FnlOl Ihl! Jllhn!\-ManYilit 
1.J:.ila. i':IOSH CJkul:ll~'J ,l",'f IOU "'lolill1.II~·~ ',( lit ... ("lUlU C\' (,Ir Ih~' III('t~1IJ (11.1 n. 
The NIOSH CV ~:-II01ah:s induJ~J r.mJ,'1II 1111,. llilc"r \·.lri;lIi,III' :1111.1 inkn:uuntn' 
variations. bUI did nlll includ.: rand"/II (lunlJ1 H"" rale \-arialillns. It ~'oa5 ("Und lhat 
Ihe eounl coefficient "~e \'ariatiun (all ramJ,,", \arialion~ c:~cc:pt rlU pump variatiOQs) 
was a funcliun "r Ihe tulal fihcr COUftt. NIOSH Ihen included a CV of O.OS for ran • 
.. .iI.,m pu",p \';arialiuns r~e Sc~tiun' 9.1) in thl.' ("V-estimatur equation to o~ain a 
CV rC~limatnr. The CV r-c:stimator line is plotted un Figure :\ ror tutal fiber counu ill 
the: r:lngc 10 til ilK) fib\:rs. Or the fllll,lwing cquatilln C:IO be u)Cd: 

CV'r = (antiJog, .. (-O.215 - O.:!03 (lClg ... FB» + 0.0025)== 

wh . • FB is total fiber counl as di~usscd in Section 10. 
Figure 3 dcm(lnmatc:s that for :a tot:al fiN:r counl 1.1( 100. the: bo. Cv.r is attainable with 
the "pprupri:atc 5ampling times given in 8.1.3 :and the: count rules in 8.3.9. Whee 
making decisions reprdina; compliance with the: OSHA :asbestos exposure standards ill 
29 CFR 1910.100 I. the slatistic:al proc:e:Jur~ gi,-en in Leidel et al. cr r.r I) should be 
(ollowed. The proc:eduf,"'S :arc based lIn slatislical theory :and :auumptions given in 
Rcfere:nces I 1.12. I 1.1 J. 
Because of lhe: p'l!\sibility 0(. !\ysle:malic i1i:ascs due tll diften:nces between microscopes. 
counlers. :and labc.lr:atofics iIS discussed above. it is strongly recommended that 3Dy 
l:abor:atory cuunting asbestos shuuld roanicipate: in an interlaboratory quality control 
progr.lm that indud,-~ the countin(! uf standard reference fillers. These standard filtcn 
arc avail:able: (r(101 NIOSH Ihrough Ihl! Proficiency Analylical Testing CPA n P"o
gram. The PAT Pr01:r:lm i5 Ul'oCd h>' the: American IndUSlri:a1 H>g.;ene Associatioa 
(AIHA) as part of ils Laooratory Accreditation Prugram. Each laboratory's quality 
control progr:aOl must inclu(Jc pr(lll.lCul> (ur roulinel) adjusting and c:alibr:ating samplinl 
and counling equipment plu!\ tfOlining :lOd e"'alu:ation pr(lgrams for counters. 

S. AduaCacC'S and Disadvancace' or tlte Mnhod 
5. I The method is inlc:nded to gi\e an inJe~ of emplQyee e~pusure: to :airborne: :asbestos fibcn 

or specified dimension:!1 characlerislics. 

S.2 It is not meant to count all as~~tos fiben in ;til size r:angcs or to differenliate asb~tos . (rom 
adler fibrous particulates. 

6. App .... tas 

6.1 Sampling Equipment 
The personal S3mplin~ ,-'({uipm..:nt tr:!in c(lnloi!ob ot I) rcrsonal \ampling pump. 2) tllbina. 
3) clolhing !\pring Clip. 4) tubing-to-field monilor met:al adaptor. :and S) field monitor (filter 
and holder) . 
6.1.1 Penonal S;.&mpling Pump. The.: pump mu"t ~ cap:lble.: o( !>3l11pling ;at '1.0 to 2.S I:ters 

per minute Upm) OIg:lirN a 8""" r'-'l\i~lalk:c \If 7.~ inches ,,( ~ater (1.4 cm Hg) (or 8 
conlinuous hours (In a (ully ch:arg~'t.I hallef)'. 

6.1.2 Tubing. Labor.llory tubing such :a~ fu~~r ('r rla'ilic with ~mm hllre and about tOO 
cm length. 

6.1.3 Clothing Spring Clip. The clip atlachC!l Ihe: rubber tubing to Ute lapel or shirt of the 
individual bc:in, monilored. 

6. 1.4 Tubing-to-field Monitor Adaplor. A short metal adaptor with ridges on one end to 
grip the inside: of Ihe tubin,. The othcr end is designed (or a pressure fit into the 
field monitor. 

6.1.~ Field Mllr···, (Filter and Holder). The only field munilor currently considered 
acceptable: by NIOSH i.. m:anu(;tl:tured hy Ihe: Millip<lre Curporalil.lft. i:,..: unit cun-



( 
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SISts of I) a Ihrl!e sect ion styrene ('Jast ic case designated Millipore Aet~1 Monitor 
C:lSC. 2) a 37-mm diamCIl!r plain while ~c:Jlul~ ester membrane filler designaled 
MiJl iporc AA (JX1re sizl! of II.S micrllOll:lcrt. J) a "UppeR pad. anJ 4) plastic: 
staling caps. U a large num~r of s;uilplcs arc: h' he la"~n. it may be less C'lpcnsivc 
to reuse Ihe pla!oti&: ~:l.~C:.. Great c;\re must be taken in the cleaning and reasscmbly 
process. The outside mating ~urfac,,'S ~I( the field m,,'nitors may be covered with a 
"shrink-fit" band 10 pfltVide pr~I~'r ~I!aling anll a writing surf~c for niter icJentifica
tilln. 

6.2 Opeial .:quipfMat and Microscope FntuFe\ 

6.2 1 Microscope bOOy with binocular head. 

6.2.'2 lOX Huygcnian eyepieces arc recummended. Other eyepieces can be substituted if 
necessary. Wide field eyepicces c:m be ur.al; however. wide field eyepieces may 
yield a count field lrea less than 0.003 mm2 with the PIlRon reticle. This is ; ot 
"1v.llYs desirable frum the ~t:U\dpuint III ohtaining optimum sampling times (see Sec
tion 8.1.3). If wide field eyepieces arc u~cd. it is prc:fef:lble to use the PaUersc.a 
Glubc and Circle reticle til obtain a lar!;er c,'unt field area.. 

6.2.3 K01:hlcr illumination (preferably huilt· in with provisions for adjusting lig"; intensity). 

6.2.4 A PORon reticle is recommended. Olhcrs ~uch :lS the Pauerson Globe and Circle 
ca.n be substituted. 

6.2.5 MCl:hanical stage. 

6.2.6 Phase-Contrast condcn~r wilh a numcri~al ap.:rturc: (N.A.I equal to or greater than 
thc N.A. of Ihe Ilbjecti\c. 

6.2.7 4O-4SX phase contr:lSl achromatic ubi'-'Cti\·c CN.A. 0.65 to 0.75). 

6.2.8 Pha,.:-ring c~nlcring 1~"''SCOp.: or Bertrand lens. 

6.2.9 Green Ilr blue filter. Ie r,,'Commended by micr~ope manufacturer. 

6.2.10 Stage micrumeter with 0 .0 I mm subdi\· i~il'ns. 

6.2.1 J For general guidanc~ ,'n phas.: CUnlra~t mi~roscop)'. cunsult Needham 01.12\ Clark 
(11.1 S) and !\1cCrone C1 1.14). 

6.3 FUler MouMinc Equipmeat. ~lpcricnc:c has 'ihown that cenain equipment is useful foe 
efficient sample mounti"B: The: rolluwing items are: recommended for extracting and mount
illl a portion of the filter for counlin,. 

6.3.1 MicJ\>SCope slides. 2.5 toy 7.5 cm gl:1...... slides arc most commonly used. Samplc 
number. d:lla. initi:als. etc .. C:ln be: cun\·~niently written ~n a frosted end slidc. 

6.3.2 Cover Slips. Cover slips arc a neces~ry rart of thc slide mount and optic.al system. 
The l-h:lpe should be appropriate (or Ihe ~ize of Ihe filter wedge. The appropriate cover 
slip <!:pcnds upon the objective 10 he u~. Ordinarily. objecti'·cs arc opticah~' cor
rected (or a III! i (0.1 7 millimcter. Ihickn" ... s cover slip. Improper cover ,Ius thick
ness will Il..:trxi fnlm Ihe tinal image quality. 

6.3.3 Scalpel. A scalpel is needed 10 cut ,,'ut a portion of thc filter to be examined. A num
ber-len curved bladc scalpel is recommended. 

6.3;4 TWec%en. ~ pair of fine.tipped Iweaers is used to remove the membrane f.lter slice 
(rom the field m"nltor and plac&: it upon the slide. 

6.3.5 lens Tissue. To insure clunlincss. a lint-free tissue is recommended. This !issuc 
should also be used fcor wipina mc:untina tools and for clcaninl slides and cove: slips. 

6.3.6 Glass Roo. A fire.poh;hed ttl:as rod may toe used 10 spread the mounlin, sulutioa 
on Ihe .. Iide. 



6,3.7 WhCJh.lO B;1lum B,.\IIle. This spccl:a1 gl:lSS COniainL'r hali a glass lOp which Pfhc:Dc, 
cunlamln:lIion of Ihe mounl ing soluti(ln. A gI3~~ r,lJ i:- included for dispcnsiaa t.~ 
~lulI"n . 

7. Rnaenl'i 

Chemit.:.tls :,huuhJ .be rcasenl grade. free fronl parlicles 3nd coll,r, cLlnforming 10 Ihe spccifica.tioas 
of Ihe Commillee on An:Jlyr ic:a1 R'::lgenh of Ihe American Chemi~al SL>C iel~· . where such spcciI_ 
cations :arc ilv:J113hlc. 

7.1 Dimelhyl phlhal31e 
7.~ Dielhyl "utale 

Avoid gelling Ihe: mounling ~olulion on Ihe: skin. Wa!ih skin prompll~' " 'ilh soap and Wiler if akia 
contacl occurs. 

8. Procedure 

8.1 SampUnc 

8.1.1 Gencral Information 
GUidelines fur Ihe mLlRilOrin~ of empl('yee eXpt'!our~ 10 indumi:al almosphercs arc 
gi\'cn in Reference II.S.. The Fcder:lI require:ml.'nl~ for monilOrin& employee u~ 
sure to 3irbL>rne 3S~~IOS :1re fuund in :!9 CFR 1910.100 I. 

S. I.:! Mounlin~ Ihe S3mpling Pump on the Worker 
F3Men Ihe: ~mrlin~ pump 10 Ihe worker'!i belt and [:tilen the field monitor to the 
1:1~1 L'r shin fronl (3li cl()!.C to Ihe bre:1thinl! zone :1S is praclicall. Remove lbe top 
CO\'\:f of Ihe pl:1slic mL)nilor. Ihen in\'en Ihe monilur makin, cenlin the upo5Cd 
filter is facins dLl", .. nw:ard. Turn rhe pump on :1nd adjusl to the c:1librated ftow ra&c 

(1 .0 I,' ::!.!i Ipml. Rc:.:urd Ihe foll(lwinlE inf,'rm:1tion in :1 logbook.. 
I. Filler numher 

2. Pump !>1:1r( lime 3nd d:1lc 

J. Fluw r3te 
4. SlIbjC\:fs name and job lille 

5. Ty~ of opc:raliL)n Llr prexcs!i 

fl. \'c:nliI3Iion conlr,'ls and is the "'orker wearin, a respiralor approved for asbcslcl? 
The pump should be chedcd periodically during Ihe !iamplin, period for proper opct
alion and a~1W rale. 

S. I.J Oplimum Samplin~ Times 
The requiremenl for Ihc minimum counl of 100 fibers or ~O fields in 8.3.9 WM 
deh:rmined 10 be Ihe bcsl compromise 10 3chie\'e ad\."quale precision for the airborDc 
fi~r (Slimatc and reO!.,.onablc counting times. An 0Plimum fiber d .. :1Sity of about 
I 10 ~ fibers per microscope counl field is recommended. To estimate Ippropriaac 
~mrlin~ lim(S for fC3!iible cuuntinl; and ,'rtirNl countin" one mull consider tbI 
foll,,'win~ con~1 r:linl!>: 
I. miCrtlScllpc count tidd :1(e:a (~ener:ally lUlU) 10 0.006 mm::} 
~ pump f'llw r.llc 11~' rically 2.~ Ipm maximum) 
) . a\&:r:ltle: airoornc tiber conccntr:1ti,'ns 
4 ~"'lInlinl! rull.' r3ng~ (If 20 10 100 tield~ 
~ ;,J(quale fiher d.:n~ily I" ubtain :1 minimum cuunl Llf 10 fibers in 100 fields.. wbidl 

i~ Ihe least 1~l\al fihcr cuunl ,hal )'iclcJs 3n acceplable counl precision 
tI . t1;I.:I..~r"\lIIJ ;lirl1..'rnc rarliculalc k\'l:l~ Ihal can rniu,,·c thc .:,lunl precisiC''' tiuc CO 

In "~ .:ur i n~ IIf fihl.·r, ,'n Ihe tilh:r !o:Jr(Olcc 



mounlin~ solUlion of Section ~.:! . I should alsu be ~xamined for conl:1minalioa Iftd/or 
cryslal ~ru\~"lh. 

(1. 1.6 Shippin~ 

The field mOnlloh in which Ihe sampl~ :1rc collecled sh('uld ~ ~hippcd in a rilid 
Cl.'nl:1lner wilh suffi~ i cOl p:1cking ~cri:11 1(' prevcnl erulOhing. 

- 8.1. 7 ~unabcr~ ~f Sample). 
\\"h~n ~'mplini= f"r Ihe F~dcr;.1 ceiling slandarJ l,f 10 Ilhcrs f >5/.ml cm', (29 en 
191U. IO(llib, fJl, effceli,·c July 7.1972). unly one sample (IS minules maximum 
Lluralion) is nec~s:1r~·. Ihcorelically. Howeloer. several samples should be laken dill' 
ing expcclcd periods o( peak. air concenlralions 10 :1l1ow for deleclion of gross sam
pling or counling errors. 
When s:1mpling for delerminat".>n of noncompliance wilh Ihe Federal 8·hour lWA 
slJndard of 2 fibers (>5I'm) cm:'. f~9 CFR 1910.IOOJ(bl (2)). one should conlm. 
uously !>ample as lari!e a portion of Ihe work da~ as is feasible for airborne coocm
Iralions of Jbout 2 10 10 fi~B 'cm '. Ho~·C\'er. for. lower airborne conce"tl'llioa 
such as 0.5 fiber cm··, one sample mighl require" 10 8 hours sJmpling lime in order 
to get the proper fiher fiber densil~ (Seclion 8. J.J l. For Ihi~ silu:1lion. the a.hour 
lW A exposurc ~'ould be delermined fnlm one 8-hour or Iwo '·hour samples u .po 
propria Ie. 

8.2 Sample Preparatioa 

8.2.1 Prep:1ralion of Mounling Solution 

A very importJnl pJrt of the sample evaluJlion is lhe mounlins process. This proc. 
ess in\ol\'es a special mounling medium of pr~rihed \·i~osiIY. The proper viscosiry 
is imp<'rtant in order II) expedile fiher di~~'l\'ing Jnd ~Iill minimize i1article migratioa. 
After Ihe s;lmplc ha~ been mounrcd, In elJp!otd lime "f :1pproximalely Silty minutes 
is netd~d bdc.rt Ihe samplc i~ reJdy f,'r e\·:1I\1:1Iion. 
C\'mbinc Ihe dimclh~ I phlh:lla:e Jnd dielhyl OX31Jle in a one 10 one ratio by volume 
and pour inao a Whe:Jlon hJI~m ~'"l: . . ~c!d approximalely 0.05 (=: O.OO~, grams 
"c new membrane filler rer millililer of ~,'Iuli'"ln 10 reach Ihc necessary \·iscosity. 1M 
mixlure mU$t be ~lirrcJ reriooic:1l1y unlillhe tille~ hJ\'e dis50lved Jnd a homogelltous 
mixlure is formed. The normal $helf lifc of 1h4: mounling solution is about wee 
monlh~. TwenlY millililers oC mounling SCllulion will prepJre approxim~lely 300 
sampl~. 

8.2.2 SJmple Mounling 
CIc:lOliness is imponJnl! A dirt)" working :lrea may result in sample contaminatioa 
and erroneous·counlli. The follo~'ing SICPS ~hould be (ollowed when mounling a sample. 

I. Cle;!n Ihc slid~ and CO\'er slips wilh lens lissue. Lay each slide \lown OQ • clean 
surface wilh the Crosted rnd up. II i$ :a good practice 10 rest one edge of the 
CU\'er slip on Ihe lilide and lhe ochcr ed~e on the wor'-ing surface. By doiq tb.ia. 
you kccp Ihe bolh."lm surfxc (Ihe one which conI acts the filler) from bccomiDC 
conlJminaled . 

., Wipc :111 Ihc m("lunling loolli c1cJn wilh lem. lis:\uc :and pillct: Ihem on a clean sum.cc 
(such J!". Icn!". lilosud. All loolli !Ihuuld be ,,·ired ,leJn pri,,'r 10 mo"nlin& each sample. 

3. Uloin~ IhC' ~l:Iss roo supplied " 'ilh lhe Whc:tlon hal:.:Jm OOllle. apply a drop of 
muunl!n~ s~'lullon onto Ihe: ccnlcr "'f Ihe slide. It mOlY be ntctSSJry to adjust &he 
4u:lnllly of ",Iuli,'n 54.1 Ihal JfI,,'r Ihe c,\Vcr !I:ip hJS becn .pl:&Ced on lOP: the soI~ 
lion elllC'nUli onl~ ,ht:hlly hcy~'nJ (1)., f;llcr h"undary. If Ihe quantil)" is &Inter thaa 
Ihl!".. pan icle r.:,~rallt"ln may OCCUI. 
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•. Usin, anocher glass rod. spread the mounting media inlo Ol triangular shape. The 
sac of lhis lrian~e should coincide with the dimensiun of the filter we'd,e. 

5. Separate th : liddle :and boctom ~,:tions of the field monitor case to expose the 
filler. Cut a triangul:ar wedge from lhe center to lhe edge of the filter using the 
scalpel. The size III lhe wedge shou)d approxim:ate one-eighth of the filler surface. 
The filler c:an be: "cry c:arc:fully remO\N from the cassette for cutting. but this 
should cnly be done with great care. 

6. Grasp the filter wedge with the tweezers on the perimeter of the tiller which was 
clamped bc:tween the monitor case sections. 00 not touch the filter with your 
tingers. Place the wedge. sample side up. upon the mounting mNium. 

7. Pick up a clean cover slip with tweezers and carefully place it on the filter wedge. 
Once this contact has been malic. do aoc rtpositioa .bc coyer slip. 

8. label the slide with the sample number and current date before proceeding to the 
nex. filter. On lhe' bonom (backside) of the slide. trace the perime:er of the filter 
wedge with a fell tip marking pen. This will enable the counter. after the filter 
has becllme transparent. ~o s~y within the filler perimeter when counting. 

9. The san:ple should become tr,msp:lten. within fifteen minutes. If the filter appears 
cloudy. ;t may be necessary to press very lightly on the cover slip. This is rarely 
necessary; however. counting should not be started until ao hour after the mount
ing. This allows the micr~opic: texture of the filter to become invisible to micro
scope vi:\o'ing. 

10. Discard the 'sample mO.:nr after two days if it has not been counted. Crystals 
appearin~ simil:lt to asbestCb fibers may begin to grow at the mounting media 'air 
interface.. They seld,,'m present :any problems if the slide is examined before two 
days. In any ca~. Sl!l)' :avo:ay from the filter's edges when counting and sizin," 

Coati ... of Fibers 
a.l.l Place the sl'de on the mechanical ~tagc: ('If the microscope :lnd position the center of 

the wedge under the ohjc=cti"'e lens and focus upon the sample. Scart counting from 
one el"d of 'he voedgc and progress alung a radial line to the other end (count in 
either direction from peri meIer to ".edge tip). R:andom fields are selected. without 
looking into the eyepieces. by sli@htl!' advancing the slide in one direction with the 
mechanical stage ~ontroJ. 

•• l.2 It is essenti"l tu continually scan o,,'er a rule of focal plana (generally the ' upper 
10 to 15 micrometers of the filler surface) with the fine focus control d"ring each 
field count. This is especially neccssary for asbestos fiben due to their impaction 
into the filter matrix. 

1.3.l On mo5l airborne sampl~. asbestos fit:eN will ,enerally ha .. e fiber diameters less than 
one micrometer, Therefore. it is n':ces~ry to 1'?01t carefully for faint fiber images. 

1.3.4 RegularlY check phase rinK aliinmenl. 
1.3.5 When an aulomerale I ' w; of Nteri;&J) coven a significant portion Ilf the fteld of 

view (appro x I '6 or gre,ller) reject the ftcld and select ilnOther. (Do nO( include 
it in the number of fields countN.) However. repoct the fact as it may have meanin, 
OC'I other dala coJlC\:ti~ln. 

l.l.6 Bundle1 ur titlen ;lce ~(lUnled a.4i ,,'nc: fiber unless both ends of the fiber can bf: 
clearly resch-ed. 

S.l.7 Count only fit<rs wllh a length tv width r.uio grc~atc:r than or equal to 3: 1. 
a.l.S Coune \lnly fibers ·~rc:.tc:r lh:ln ~ micrometers in length. (Be as 3Ccurate a.! possible 

ill accept in, libcn ncar !his I:nlt'lh.) ~Iea$ure curved fibers alunl the curve to n.ei· 
mate !he: local Ic:n~th. 
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8.3.9 Counl a~ mJn~ fidJ~ as nCC('U;lry I" ~I~I.I ,I 1.11 .. 1 ~tlunl ,II ,II k,l-1 Illll ri~rs. Ex
ce:pl ior.~ . i) Cl'unl ;U (cOASI :!O tklJ~ C\CIl If ~"U ~','ulll Ilh'U: Ih,," 11111 ht-c.'r_ . ,10.1 III stop 
:u 100 fields cv~n if you h3vcn't rC:IC.:h~'J IIKI lit-c.'r-

ft .J. 1 CI F~r fibcr~ Ih.11 cross cilhcr one: ~r IWu ~ i d,,~ uf Ih~' ~.'untln~ IklJ Ihl." fllll(lwing pro
ce:dur~ i, u~cd h.1 uhttliu 3 represenI3Ii\'C e:~Unl. 
COUNT any fib.:r grcatcr th:an 5 micromclcr~ in lenglh. th:lI Ile~ I.'nlirc:Jy wilhin the 
c()unlin& uca. COUNT 3S "'/1 fiber" :an~ fib(r \0\0 .th only lln~' end lying \0\0 ilhin the 
countin& area. DO NOT COUNT any fiber CfllSl'ing any tw~' sldc~. 
Rej(Ct and do not count all other fibers. Rder to Figur.:s 5 throui!h 10. l'ote that L'Ie 
fibers in Fi&urcs S Ihrough 10 aft aoc nprrstntlri"r of the :appearance: of most as
bestos fibers. Most fibe~ have a very (:ainl im:age. 

9. CalibratiOti and Staadards 

·9.1 $amPUl Traia ClllibrariOll 
The accurate calibration of the StAmpling pump i~ e~sential t~ Ih( Cllrrect calculation of the 
air volume sampled. The frequenc)' of c:alibrati~lrt i, Jc{,,:nJe:n: "In the: u~e. c:ar(. and hand
ling to which the pump is subjected. Pumps must he: rcc:alibr:aleJ if th~y h3lie just been 
repaired. misu~d. or receivcd fr~m the manufacturl!r. If the: rump recei\l!s hard us:age. more 
frequcnt calibralion may be neccssary. Ordinarily. pum~ "hould ~ cJlibr31ed in the: laoora
tory both before they are used in the field and 3ftcr the:y ha\e ~(n used I'.' c~'lIcct a lar&e 
number of field samples. 
'The accuracy of calibration is dependent upon Ihe: Iy~ l,f in~lru~l!nt u~(d :as 3 reference. 
The choice of a calibr3tion instrument will dc~nd larsd~' ,'n \o\ohcre the c3libr:alilln is per
formed. For laboratory 1~ling. a I-liter buret u~c:'" :as 3 S03P bubble rt~,\o\o meter or wet-lest 
meter is r(Commend,,'d. Othcr 5tand3rd c3libratin~ in~lrumcnlS. <uch :as 3 ~pir\"meler. Mar· 
riou's boule. or dry gas mdcr can be used. Th~ c3libr3li~In ~h~uld t-e ~If !oufficient preci!'iOCl 
that the 95C;( cl1llfidence limits on the ftow r:lIe: ar~ .: 1011- (95'( (If Ihe How rates will 
fall within ::: I O~ of the c3libr~ed value), 
Instructions for calibration with the soap bubble !to"" meter f~llo~. Th( samplln~ train used 
(pump. hose. filter c3sselle) in the pump c3Iibn.li,'n !Ohould be It,( :-Jme 1S Ih( one used in 
the field. 
9.1 .1 Check the ,;oltage of the: pump b.lIIery with a voltmdcr both with the pump oll and 

while it i5 operating to assure adequate "ohage for calibration. If necessary. charac 
the bancry to manufacturer's specifications. 

9.1.2 Fill I beaker with 10 m1 of 50ap solution. 
9.1.3 Connea the filter cassette inlet to the top of t~ buret with a length of hose. 

9.1.4 Tum thc pump on and moisten the iMide of the soap bubble meter by immersin& the 
open end of tbe buret into the soap solulion and drawing bubbles up the inside of the 
buret. Perform this task until the bubhl.:s arc able to trnel the (ntire length of rt-c 
buret without bre.:ak.ing. 

9.1.5 Adjust the: pump rUlamcte:r to prllvid~ a Row betwcen U t", 2.5 Ipm. 
9.1 .6 With:l water m:an(lmCler. chc:cl.; that !hc prC'S~ure drup lC'rOSS the fil!'!f is less tlwa 

I J inches llf W1tc:r (about I inch of t:'l4:rcury). 
9.1 .7 !ilan a SO:lr hubblc up the ~rct and r.u'alIure: Ihe: lim\! it t:ll.;",) f,'r Ihe bubble to uavd 

a minimum vulume uf 1 lite:r. 
9.1.8 Rcr<al Ihe: pru(:c=durc in 9.1.1 "I least Ihrc~ lim~~. ;.J\cral!( l!l~ re,-ulls. 3nd calculate 

Ihe calibratcd now rate by JiviUinr the \olum~ tra\C:Ie:d b~ Ihe ~'3p bubble by the 
(i.lpscd limc. If Ihe range bctwce:;t th.: hi~hot and k'\o\oN of the Ihre:e ftow rales is 
grcater than about \J.ll Ipm. Inen Ih~ cal i bn.ti~ln s"fluld be repeale:d since it is litdy 
Ih3t the prCl;i,iutl is nOC :adcqu'lle. • 
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_.9 Datl required (or Ihe calibr:llion include" Ihl! HiluOle mC.l!\urcd. claps(d time prl!ssurc 

drop. air Icmpcrllure. almlhopht:ric pr~'s"ure (or t:!1!\:tl i,ln). pump s~rtll numt'Cr. "'''Ie. 
and name of pen,,' n pt:rforming tht: c:tlit'lralion. 

;-~1.J0 Correclions 10 the now r;ate f~'r pump" "'ilh W(3mctcr~ may be: necessary if thl! pres. 
, sure (c:lC'vatiun) ur tt:mpcr;lIurt: ... hcrc Ihe s:tmplC5 arc c(lliccted (actual fto ... rate) 

differs signilic3ntly (rom that where Ihe w:tlibr3ti~'n WOIS pc:rfurmed (indicated no .. ' r:lIe). 
AClual flow rates at time (I( Qmpling n'J~' t'C calcul:ucd fllr a linear ~cale rot:1mcter by 
using the (ollowing ,"orrectiun (ormul;a: 

PUI 

p .... ""'~ • 

where both pressure CP) and tempcr:llure (T) arc in abwlute unit5 such al: 
psia = psi, + 14.7 
dc, Rankin = del Filhrenheit + 460 
dq Kelvin = deg Celsius + 213 

".1IcroIcope Setup 
'Ul Ponon Reticle and the Cuunting Field 

The asbestos liber count prucNure consi~ts o( cumparing fiber length to the diilm· 
CkrS of calibrated circles u( 3 Punon' rcticle. and counting all fibers gre:ller thOln 
5 'n'c:rometers in lenglh Iyin~ ... ithin :1 given counting field ilrc3. The POri""n retiCle 
is :1 gla .. s plate inscri~d with a !ieri,oc of drclt."S and rcctangles. The lert hill( "r tn~ 

reticle is divided into six rectangles cunstituting the counting field. The count in~ rield . 
is i1Justr.1ted in Figures S through 10 . . ,.22 Ptact.;,lcnt in Eyepiece 
The Ponon reticle is pl.accd inside the H;Jy~cni.an cyepit.~e where it rests on :he neld· 
limiting diaphragm. H other t)·pes Ilf e)cpit.'CL'S an: uscd. it may be n~e'sary to mseC( 
a counting c"lIar (or retaining the ret ide. The reticle should al"'3)'s be k~pt clean.· 
since din on Ihe reticle is in (ocus and c,luld ,:,'",plicatc the counling artd sizing 
process. 

:'~3 Stage Micrometer 
1M Porton retic:..: cannot tlC u~ecJ for c(luntlng until It ha~ been properly calibrared 
with a stage micrometer. Most stage micf(lmeter \Cales ue appruximatdy rwo 
millimeters long and arc "'ividcd into unit!> of \,nc·hundrcdth of a millimeter , (ten 
micrometers). 

12.4 Microscope Adjustment 
When adjusting the mi~rO!.Cupc. r"lIow Ihe m3nu(acturer'~ in~trucl ions while "'~ervin~ 
the following guidc:lines. 

I. 'The: light source im3ge m!J.~t hi: in f\Jclb all\!. cenlered on the eondenser 1:1s or 
annular diaphragm. 

2. " rw: particulate materi:sl to be cltamin..:d mu.,t be in focus. 
3. 'The: illumin:ltor field iris mu~t be in fOl:u. ... centerN un t'lc s3mple. ;101.1 opened only 

to the point whe:c the fieltl of \,;c ... i .. illumin:ate"'. 
4. The phast rings (annul:sr diaphragm and j)h3sc· ... hlfling clemenL) must be .:on· 

centric. 
'.2..5 Ponon Reticle Calibrati"n Pn'CNure 

Exh eycpie\:c-objecthe·retlde combinati\.ln .. 'n the microscope must be calibrated. 
ShuulJ any 01 lhe lhree be changed (tlisas!-tmbly. rcplxemcnt. zoom adju~ment. ctc.'. 
the combinati.lO must be rccalihrated. C .. lit'lr:1lion may change if interpupillaf) di~ 
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10. CIllcuJIItiocas 

l:mce i~ change\!. F,'r rh.p.:r ~.Jllhr.I'hln. Ih~' ("I/u"">lna: (In.x:~\!IIf~ ~h,'ulu ~ f,"IU'IfeIt 
c")\oely. 

With iI I UX "hj~cti\C.· in pl.1cc. rlacc: lhe )t.11e microOletc:r on the mechanical 
~taFI.'. (,,;u .. lhl.' milhm~'h:r ... .:.Jk. anu ~'~'nt~r lhe ima~e . ('han);e h' lhe oIU·45X objcc. 
ti,,&.· .Inu .Iuju,. lhe liN nllllimeh:r ~ah: ,Ii\·i,j,'n hi c"in':lue ~ilh the lelt buuntJary 01 
lhe 1'"n,'11 rc&.·t:ln~le. M&.·a,urc Ill\' di,t;.n.:e ~lw~'ell lh.: !cil :1111./ eJllreme: ritthl bound. 
aricloo of lhe ('urtlln rcclaa~k. e,limalin, an) (\I'fli,'n "f lhe fin:11 tJi,·i)ion. This me&$
uremcnr repr~e:nls 200 L unib. The re("l:lngh: i~ I UO L unib on lhe shorl vUlic.aJ 
dimen:.ion. The calcuJ;llctJ "L" i, in)Ocn&.'d inh) the f,"'rmula 0 = L(2!'")": where "N" 
is the circle number (indic:lle:d on the relic!.:) an~ "0- is lhe: circle di:lmeler. Sioce 
lhe circlc diame:lers ",uy 10Garilhmically. e"ery other circle doubles in diameler. Fat 
example. circle number Ihrcc is Iwice Ihe Lli:tntclCr o( number une:; number (our is twice 
the di.1meler o( number tWll. Whc-n lhe circle: loiza h:l\'c "'=en tJc:tcrmined. the co"",

ing field area which c,",n~i~t!i ,"I( lhe: Idl )i~ "mllcr rcctana;les can ~ calculaled from 
the relation 10.000 L::. This ct\mplcl~ the: relicle: e:alibriltion (,'r this specific objcc
tive-cyeriece-re:licle c,'mbinalion. 

Example (or Ponon Reticle 

The: (ollowing calibration was "t.bincJ for a pair of I OX HUYJ;eni:ln eyepieces and • 
43X objeclive: 

200 L = 0.148 mm = 148 micn'mCler5 

100 L = 0.074 mm = 74 mil.'romele:rs 
One: L-unit = 0.74 micrometcrs 

Thus Circle #1 h.1s a liiamelcr 0 = l(:"';)' :: = 0.74(~1)1 ~ = n.74 (1.414) =: 1.05 
micromcll:n. 
Then our circle di:tml.'tcr c3libr:uion tabi\-' looks like:: 

Di3mcte:r or Cin:k III -= I . O~ micrl'm&.'lcr,; 
#2 = 1.48 
113 = 2.M 
114 = :.9(1 
liS = 4.19 
16 = 5.91 

Field are:a'" (IO'(X.lO) (U) = (100 U (100 l) = (0.074) (0.0"14) - 0.OOS5 
mm= 

Thus fibers "ilh a Ie:ngth ,rC311:r lh:ln 3 disl30CC h31fway between the diamelcn 01. 
lhe IS and 116 circles would be counlC\J. 

If :a P3Uerson Globe: 3nd Circle relicle: i~ used. :a different calculation pro.:edurc iI 
required. The circle: di3mctef1i :lre: rcl31c:d :I. .. (o"o~·s. The: t/25 circle diameter II 
(0.1) (r!.'licle lengtht. 
The: circlc di:tmelC'~ :UI.' pr'"'l,,'rtillClal h\ the rolliu of the:ir num~f'J. Thus the ~ 
circle: di~mcter is c:!O 1~' &lr O.K tim,"~ the IIH circle Ji .. me:le:r. 

10.1 The 3\'c:r.agC :.airoorne 3S~"'h'" tih..'r ,""n.,:·:ntrati,'n c-.tinlal&."" ~. lhe tilter ~amplc may be 
c31culated from the: (oll,"lwin~ f,'rmula: 

AC = J'FB Fl.) - (BFB B_FLlI (ECA) 
(ItlOU) (FR, (Tt tMFA' 

I 



where: 

.-\C = Air~rn ... fib..,·r ..... ,n~.·nlr;JtuJn in lti~r" > 5 .uml em". 
BFa = TOlal numb.:r ..,r ~. . ., ~\lunll.:J ill Ih.: BH. 'il."IJ~ ,I( Ihe hlank. ,'r evnlr"l lihc:rs 

in fi~h ;- !i I· m. 
8FL = '·~llal number lJi ,i..:I.I" ",,'unt.:J un th~ I,bnk. ,Ir .:"ntrol fillch. 
ECA = Eff .. -cti\e ,,,II.:':ling :l re:1 .,, filler (l<~~ mill: (,'r a .\7·mm filter with cifccti\( ~ j 

Jm~h:r "r H mm). · 
= Pump fluw roll': in l i 'cr~ min (lpml. FR 

FB 
FL 

= T ",1:11 numl-<r .Ir fi~rs C:Llunlcd in the Fl IiclJs in fiN-rs > S ~.m. 

= T "tal numt'l:r "r lidd~ cuunled .'n Ihe filler. 
'!w1FA 
T 

= Microscop.: Cllunt field arC:l in mm:: (~enerally 0.f)()3 to 0.(06). 

= Sample c(\II\.'l:tion lime in minutes. 

10.2 Recount criteria. It is "·cr)" desir:lblc: ror a cllunter til conduct a "blind rccount" (or about 
I in e"'cry 10 filter w.:Jg~ bliJ.:lo) ':lJuntI."J. AllcrnJti"dy. a ,\.'Cvnd .... uunler could pcr(orm 
the blind rfeuunt. In tr .. inin~ ~.:s:.i'lns (ur n\l\ic.: .... 'Iunll: ..... th.: trainee should ~llnJuct :l blind 
r-=counl (IJr filh:r w.:J~C'S .... '.unh:d by an c;«'«.·ri.:n\.·l."d. pruficient counter. In:111 cases. we will 
obscn .. e dit"erencCli bcl\\een Ih.: first anJ ~-c,'nJ Cl>unls ,I( the' S:lme filtcr wc:dge. Most of 
these differ.:nc~ will t'I: due t,I .... h3ncc: alunc, thJt i~. duc to the random \:lri:lbility (pre.:ision) 
or Ihe .:ount ml."lh\.'IJ. Slalil'ti':al r\."Cuunt .... rill:ri:l enahle Uli to decide whelher obser\'cd di(
ferences can rea~nabl~ ~ .:\rl.lined due lu .... han.:c :dune or arc prohJbl) due to s)'stcm:llic 
t,htf.:r.:n.:es bclv.cen ':~unh:r, .'r miLr.>sCt.'r'O ur due to l\\Jntc: othc:r bia .. ing (iletor. 
The ivllLlwi:Ig reeuunt .... rill."n.,n i .. illr :l r:1ir .,( ·':,Iunls Ihilt cstim:ltc smne :lirborne fiber con·· 
cenlr:ui"n lAC) in ribers .... nt I. Th.: c:rilcriur; is )l.i\ .... n at the I)pc:-I crror I.: ,,·c:I. That is. 
Ihcre is a 5% m;uimum ri)l.;. that v.e will rejc.:t ;.l rair v( counts (\.'r the reason thaI one 
might tIC bias.:d. v. h..:n Ih..: IJr~e u~r~cJ Jitfl."r~·n.:\! i, r.:alJy Jue tl> eh:lncc. 
R;: jC'CI a p:1i:- ur (,lJun" ""\::JU~ "ne might he biJ)1."1l ir: 

f -\C.: - AC.) e\':e'l:J~ :!.771AC)(CV, .•• ) 

where: 

AC. = lov..:r \. ... limJled Jirt-,I'nl." ti~r cc)n~('nlrJtiun 
AC:: = higher ~"'limaleJ airb..rn.: tiber ~lIl\ .... entral;)n 
AC = :llter:lgc u( Ihe tWIJ Jiroorne c~Incenl(atilJn ~"l'tinlata 
CV,·.e = J\cra!:c CV (.,r Ihe: Iw\,) c\.'ne.:ntratiun "~tima'L'S which arc: a (unction of the to(:1I 

rihcr .:uunt (fB) in ca.:h cJ."e. Us..: the rci:ltiun in Sccliun ... or Figurc 3. 

Fur a pair uf Cl'unts ,'n Ih.: ~.lIn.: filh:r. reject Ihe rair I't\.'C:&u-.c: unc might he: biased if: 

IF~: - FB,) el.:c..:J" 2.77(FBICCV;:) 

v. here: 

FBI = luv..:r Ii~r ';llunl "1\ Ih.: 1iI1··r (lulal litl\:n.1 
FB:: ,. hi~..:r lih.:r .:.'unt ,'n Ihe lil'er (rul:11 titl\:r,1 

FB = ;I\.: : a~c ,.r Ihl! IV.. ' 1"1:&1 litl\:r ellllnl .. 

CV:; .; CV. I,'r Ih,: \ .• Iul." FU lo''''"' Ihe rd.lli.·n in ~':Ii'ln -l .Ir FiJ:ure 1. 

I. Rrfcftnc:n 

11.1 l~n..:h. J '{ ~ . J ~(. ," •• , ,:'. r .. ,n.l " A. 1..: •• 1.:1. '.\' ..IliJ.t~ ,.( Ihl! Pt·i'~ln Di)tri~liun in 
OU .. I {·,'Ull'"·g.··. UIlP,'I'\"I\,·.\ 

11.2 W,:idn..:r. I( :t ... ·.111 ... . \\.~ . ··n .. ,1 F" I"""! '· .!I \,I'C!>h ... I'r,~\.~,.inf·. fr:IO'.l\"liuns ur Ihe 

I 
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LISI' OF FIGURES 
(5 tbroueh 10) 

FIGURE 5. DO NOT COUNT. Fiber crosses top and bouom sides. 

FlGURE" COUNT. One fibet. 

FlGUJlE 7. COmITo One-half fiber. Fiber' Cl'05KS left side and ODe end Des within CIOUZIf ...... 

FlGURE L COUNT. One-half tiber. fiber crosses bottom side and oae' end lics within "
area. 

FIGURE 9. DO NOT COUNT. Fiber cros~es ''''0 Sides. 

FlCL'RE 10. DO NOT COUNT. Fiber crosses two sides (bonom left comer). 
COUNT. One-half fiber. Fiber 'ro~ bocrom side aDd ODe end lics within CGUDt ... 
COUNT. One fiber (top ripl corner). 

, 
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FIBERS 

f£1lG): 7400 
ISSl.ED: 21151&( 

REVISIaC ": 5115JB5 

Q5H1\: 0.5 ~tos fibel"'S (> 5 ~ long)1a PRHRTI£S: solid, 
MIOSH: 0.1 ~tos fla [1]; 3 gl.ss flben (>10 ~ JI <3.5 ~1It. [2] fibC"'ous 
ACGDC: 0.2 crocidolit.; 0.5 ~it.; 2 chrysotl1 • .nd other~. flit. 

snorms: .mestos (~ino1ite [CAS '131~1. grunerlt. (~It.e) [CM "2172-13-51. 
MltIqlhyllite [CAS ,17068-18-9]. dlrysotil. [CAS ,12001-2t-5). crocidoHt. 
[CAS "2001~1. trwolite [CAS "4567-1~]): fibrous ,1..u. 

SNPlfR: FILTER 
(0.8 to 1.2 ~ cellulose ester 
...or~. ~ dl_ter: 
fot1~~ ussette) 

FLOI RATE*: ~ 0.5 lhln (see Step 5) 

Wl-«lJPr: 400 L • O. 1 flberla 
-NiP: 2000 L 
~t for 100 to 1300 flbet-shr (step 5) 

SHtPI£JfT: rout i ne 

FIELD BlN«S: 1~ (~2) of Wlples 

RANGE STUl lED: ~ to 100 f I ben CClUtIted 

OVERAll PRECISIaf (y: O. 115 to 0.13 
(A Rules) [3] 

!M'L Ylf.: fibers c.naa 1 ccunt) 

!5.Wlf ~TIOI: ~trl..:etln_thad 

!CXlMTDG JIJlES: Set A (NCM 239 [1.4]) or Set 8 
(allied atS [5]) 

!BJjIfl£NT: 1. poslti .. pMsie-contrut alcroscope 
2. ,,'ten .. cbtl gr&ticul. (100 ~ 

fl.,d dl~): A Rules use 
;..22; I ~les use Tp ~4 

3. ptoase-sMft test sHeil (HSEIWl) 

! CAllBAA TION: pIw.se-sh tft drlect I on Hili t M:Iout 
3 dtvI ees [7) 

!~: 100 to 1300 fl~ filter .,... [6] 
! . 
!ESTIMTED lOO: 1 fI~ filter uea 

!PR£CISlaf: 0.10 to 0.12 (A Rules) [1] 

N'PlICMILITY: The ..ortcing r.nge is 0.02 flberla (192O-l .ir ~1.) to 1.25 fibersllll (4OO-l 
• i .. s..p 1 e) • TN _lhod 51i yes ... I ndex of • I rbome .sbes tos fiben but ay be used 
for other ... teri.,s such .5 fibrous gl.u by iM4trth~ suiUbl. par..un Into u. counting 
rules. The _lhod doH not dlffennti.te between .sbestos ~ ot.Mr fibers. Asbestos fibers 
le-ss tlwt GI. 0.25 }!II dl.-etAtr "i 11 not be ~t.ected by this _thad [1]. 
lJlTERfER£NCES: My other .. h't)orne fiber 18'1 interfere since .11 particles __ th~ the counting 
aiteri. Me counted. ~'n-lIlce p.artlcle-s N'I ~ fibrous. HI. lewh of non-fibrous «list 
put i c1 e-s .ay obscure fi ben in the fi e 1 d of vi.., .net 'nc:re.lW U. dItt.ect ion li.it. 
OllER 1£ 1lO)S: Thl s .thad I ntroOK:es cNnges for illPf"'OW'd sens it I v I ty Md reproO.Ic I bill ty. 
It .1so rep1~ P&CM 239 [3,4] ~ f'elhod 1400 (dated 211S1B4). 
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FIBERS 

REAGEHT5: 
1. Acetone. * 
2. Tri.cet\n (glycerol triACet4te). 

.-..gent grolde. 

*See SPECIAl PRfCNJT lacs • 
. -

PEnIJO: 1400 

EQJIPl£HT: 
1. s.pler: field KW'Iitor, zs..-., three;>iKe ussette 

",ith so... extension c:cwl ",ith cellulose eoster 
filter, 0.8- to 1.2-,. pore size ~ boIcln4» ~ • 
II)1'E 1: An.Ilyze represenutlve fUters (Of' fiber 

bldcground before use ~ disurd the filter 
lot if lOre tA&n 5 fibers/l00 fields ~re found. 

ICI"E 2: All electrlully c:onciIctive extension c:cwl is 
recoe_nded to recb:e electrosUUc effects on 
fiber ~1\ng. . 

II)TE 3: ExteMion cowl not requi..-d fOf' ~re.I Of' ..oient 
.ir ~Hng. 

2. Pw'sonll WlPl ing ~. ~.5 Ullin (see sUp 5 for flaw 
r~u), ",\t.h flexible connecting bbing. 

3. "icroscape. pos\t\ve ~se contrut. ",\t.h green or blue 
fUter, 8 to lOX eyepiece, ~ 40 to 4SX phlw 
abjecth. (toUl mgnif\ution u. 400X); .... r\ul 
~re • 0.65 to 0.75. 

~. 51 ide'S. glus. s\ngle-frosted. pre-cleAned. 2S • 7S _. 
5. Cower sl ips, 22 x 22 _, .No. 1-112, unleoss ot.hentise 

splCtf\ed by .Icroscape NnUf~cturet'. 
6. lAcquer or ""\ 1 pol \sII. 
7. l:IIi'e •• ,0 sur'i\ul steel, curved blAde. 
8. Twe:ers. 
9. Flm. QJth-tP. insul~ted neck, 2SO- to S()()...«. (with 

s\ngl~led n.Cber stopper ~ elbow-jointed gl~ss 
tIoGing, 16 to 22 ~ long). 

10. Hotpl~te. sp.ar1c-free, sthT\ng t)'Pe; hNting Nntle; or 
infr.rec:t l~ .nd MAgnetic stirrer. 

11. "kr~ lpets. S-"L. 
12. ""~t'cule. Wllton-8ec.kett t)'Pe with 100-,. di-eter 

circul~r f\eld ~t the splCi.en pl~ (~re& • 
0.00785 w) (T)'Pe;-2.2 for A Ruleos; T)'pe G-24 (or 8 
RuIn). Av~\1~le (1'01 P1R ~tic:s ltd., 145 Newton 
5t,....t. WllthM. M 02154 (Telephone [617] 891-60(0). 
II)TE: The gr~ t 'CU 1 e Is on t.aa .. de for MCh "' ct'OSCXlpe. 

Specify disc dl .. ter needed to fit euctly the 
ocul~r of the .'Crosa::lpe ~ the dl ... ter (an) of 
the c\ rcu 1 ~r count \ ng ~re.a (see sUp 12). 

13. HSElNPL phase contrut test slide. ftar1c U. Av~i1~le 

fl'Ol Pm ~Ucs ltd. 
14. Telescope. ocul~r phase-ring center\ng. 
15. SUge .icrometer (O.Ol~ divisions). 
16. AIUftinuil fo\l. 

SPECIAl PRECHJTIONS: laton. 's An utrenely fldlftMble 1 iquid ~nd J)f"'eQUt\ons IIIISt be Wen 
not to ignite it. Heating of Ketone ",",st be done in ~ venti l.ted l.txx-~tory f!.flle hood using ~ 
""'ess, sp.ar1c-free hNt source. 

o 
I 
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PEl}(X): 1400 FIBERS 

SNPt..INC: 
1. C.1ibr.t.e Hen ~1 ~1ing pulp with. f'ept'tie(\utlve ~ler In liM [3). 
2. Fu~ the Wl91er to the woner's lo1pel u close u possible to the .."y.,.·s ..,th. 

Raow: the tq) CO¥er' fn. the end of the COIIl extension (apen f.ee) .nd OC"Ient fllCe dawn. 
Wr~ the joint be~ the ptender' .and Klnitor body with shrink Upe to prwwnt .ir lNks. 

3. Wr~ the CAssette tightly in 11~inca foil being sure not to obstNCt Airflow Into the cpen 
end. 
II)TE: TMs sUp is not necesury if .n electriCilly ~Iw cawl Is used. 

4. Sc.tait .t lNSt two field blris (OC" 1Of. of the toul s..plH. "'Ichewr is gre.ater) fOC" 
..m set of s..ples • . ~ \.he CApS fn. the fi.ld bla&n1c CASsettes .nd store the ~ .nd 
ClSwtt.es in • cleut .,... (big OC" box) OJring the s..pHng period. Aepl~ the CApS In the 
ClSS.t. teos when s..p 1 lng's COIIp leted •. 

5. ~le .t 0.5 lIain OC" greater [8]. Adjust s..pHng now r.te. Q (lIaln). Ind ti_. t 
c.in). to ~ • fiber density. E (fibers/lr). of 100 to 1300 fibet-shr 
[3.85-10· to 5-10' fiber'S per ~ filter with effectlw collection AreA <Ac-
3B5 -.2» for cptl_ counting pl"'eCision (sUp 22). Do not uCMd 1 ~ toul GIst 
lcwding on the filter. ThHe n,.i~lH ue nl.ted to the .etlon lewl (one-.Ml( the 
Q.lrrent stAnckrd). l (fibenllll.). of the fibnlUS Mr'0S0l being s.pled by: 

t. tAcHE). 
(Q) (l)lO· 

WlTE: A ~l ing flow r.te of 1 to .. V.in for 8 hrs Is ~t.te In noft-4.tsty 
.bospheres conuining CI. 0.1 fiber/IIL. ~sty At.osphet as require SlMller s..ple 
wlwes: .ient. clNn lbospheres require l.rger .Ir s.ples fOC" cpt i_ CX)UI\th~ 
precision. 

6. ~ the field .:!nlter .t the end of ~"ng. replKe the plHUC tcIp cover Ind .. 11 
end ~. ~ store the .:!n I tor. . 

1. Ship the ~les. still wr.pped In .l .. i,.. foil. In. rigid conuh'M with sufficient 
pKlch~ .. terl.l to prwent jostl Ing or ~. 
WlTE: Do not use polystyrene f~ In the shipping contAiner beause electrostAtic fOlU'S 

My uuw fiber loss fraa the s-pler filter. 

SAIft£ PREPARATION: 
WlTE: The ~ject Is to proct,c:e ~les with. gcoth (~.Iny) b.ldcgrgund In A ~I~ with A 

refrlctlve Index ~1 to OC" less tJw.n 1.46. The _thad below coll~ the filter fOC" 
Mst.,. f~Ing .nd ~ pe.....anent .aunts which .,.. useful (Of' QUoIlity CXlntrol .nd 
Interl.tbor.tory ~nson. Other ..,nting techniques .etlng the .1Ibove alterl. My 
.1 so be used (e. g.. the non;>erunen t field II:IUf\t I ng t.echn I que uwd In NCM 239 [1.3.4]). 

8. EMure tMt the glus sl Ides Md cover slips ue free of OJst .nd fiber'S. . 
9. Pl.ce 40 to 60 III of £cet.one Into • GlJth-t~ fluk. Stopper the (llSk with • slngle~le 

n.Cber sUlpper through ""'ic::h • gl.ss t.l.Ce extends 10 to 12 CJI Into the fl.sk. The portion 
of the glus t.l.Ce which pits the top of the stepper (8 to 10 all) \s bent cbn6&rd In £n 

.1 bow wh i c::h Mke-s "" long 1 e of 20 to JO- wi th the hOC"fzootA 1 • 
10. Pl.a<» the f1~sk on I stirring hotp1.te or ","<lip In • ~tlng ..... t1.. HNt the Ketone 

gr~lly to its boiling t..per.ture (CA. 58 ee). 
CAUTION: The Ketone v~ .,st be gener£ted In A wntil.ted f~ hood aay (n. 111 open 

fl....s Ind sp.lrY sources. Alt.em.te hMting _ttots CIn be used. pnwldlng no 
open (1 .. OC" sparics ue pnosent. 

11. I'tJunt I wedge Q.lt frail the ~le f"tar on • clNn glus sllct.. 
A. cut ~ of a. 251. of the fi lter ueI with. curved bl.ct. stNl SUf"ilCAl Imir. using 

~ rodcing .,tion to prevent tearing. 

Sl1SIBS 7400-3 
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FIBERS 

b. Pl.c» the f\1t« or ~. Mt sicit IC». on the slide. sutic electrictty .,ill usu.all1 
blip the fUt« on the sHcit untU it is clured. 

c. Hold the gl.lSS sHcit ~ing tM fUter Q. 1 m f". the ,1H1 b,C)e port .,.. the 
~ vapor is ~ing fraa the heAted nHlc. The.atone vapor st,... should c:.IUSe 

• candlClUtion spot on the gl.n sHcit Q. 2 to 3 m in di...ur. IDe the gl.ss slide 
gently in -the vapor st,..... The filter should cleu in 2 to 5 SIC. If the f\1ter 
curls. distorts. or " otheivise rend., ed ~le. the vapor stre. is pl"Cbibly not 
strong enough. Periodi Q lly .,ipe the outlet port wi th tissue to prevent "qui d ~tone 
dripping onto the fUter. . 

d. Us'ng thi S-)ll .'C1"q)lpet. pl-=:e 3.0 to 3.5 )ll tr'Ke'U" on the f\1ter. Gentl1 
1~ & c: 1 MIl cower s Hp cIcM'I onto the f\1 ter .t • s lIght Mlgl. to reOIc:e the 
posslb\1ity of for.'ng b&tIbles. 
IIJTE: If too -.rry t..cb les f'or-. or the .,..,t of trl.c:et 'n Is 'nsufficient. the mwr 

~Hp -.y bea.e det.K:hed within & fa. hou". If "c:.'SS'we tr'Ketln ,....ins in 
c::anUct with the .. at the filter under the CD\Ief" slip. fiber .igr.tlon -1 
OCQA" .t the tdgIts • 

•• ;1.- the edges of the c:ower sUp to the glHS s"cit using & 1~ or Mil polish [91. 
IIJTE: If cleuing 'S slaw. the sl 'cit -.:t be warwd on • hotpl&te (surl.c.e ~&ture 50 

ee) for lS llin to Msteft cl""'ng. Clunt'ng .. y pnx:eed l-.eGi&tely &fter 
cleul ng .nd ICU'IU ng .... CDIIp l.ted. 

CAlIlIAATD ~ ~TY c:ama.: 
12. ~"br&tion of the WIlton ~dc.tt .-at'cul. to abuln & c:auntlng U'e& CD) 100 ... In 

dl ... tar &t the '-it pl.ne. T'he d'.-ter. de C-). of the draal .... CDUnting &,... Md 
the disc di...-ter lUSt be spldf'ed w.n ordrring the gntlcul •• 
&. Insert IIt'J .. &I1&b 1. gr.tlcul. l nto the flII!Plece m1 focus so th.at the gr.U cul. liM'S 

... ~ _ clea". 
b. Set the . .tpprCpf'l& te IntarN'".., dt st.lnce _. l f ~ "alb 1.. rwset the b' nocu 1 .... hNd 

.tjust.nt 10 th.at the -.gniflution ..... his CDMwt. 
c. lMu 11 the 40 to 4SX ph&se objKt iw. 
d. Pl.c:e & nq .,~ on the 1Ii~ abject s~ And focus the .'c:roscape on the 

.. ~t.ed 1 inn • 
•• IileHUre the aagnified grid lengtt1 of the gr.ticul •• La (.-l. using the s~ 

iii c:ra.ter • 
f. ~ the gr.ticule frm tM IItc:roscape And ... sure its .actual grid length. l. c-l. 

TM s ClIft best be ACalIIp 1 i shed b1 us l ng • sUge f' t ted .,i th vern i en. . 
g. c&lcul&te the circle d'...t-er. ~ C->. for the Wllton-8edcett gr&tlcul.: 

Eu!pl.: If to. 108 .... L. - 2.t3 - and D • 100 ~. then de. 2.71 -. 
h. ~ the field d'....ter. D (~t. r.,. 100 ... !:. 2 .-l with • stAge 

.tc:rc::.eter ~ receipt of the gr.Ucut. frm the ...... f.cturer. Dttec'aine field V"N 

c-2l. 
13. ..icroscape ~ust.nt~. Follaw U. ...,.,(ACturer· s 'nstruct Ions _ .1 m the fo llawing: 

&. Adj",t the "ght source for .;.. i 11 UIi Nt 'on ICI'OSS the f 1.1 d of view &t the candet.ser 

iris. 
Jl)TE: 1OO1er \11Ulin.ation 'S preferred. ~ Av.\1&bl •• 

b. Foals on the pu-ticu1&te Nt«i.l to t. e .... ined. 
c. IWc-. sure that the field iris's 'n focus. centered on the ~te • .nd cpen only enou9h 

to fully i 1lUlin.ate the field of view. I ~ 
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FIBERS 

d. Use the telHCCpe ocu1u sa.wlied by the IWI(Jfacturer to ensure tt\.at the pMse rings 
(.&MU1.ar di.aplu·.agll .and phase-shifting ele.ents) .are (X)nCentric. 

14. 0Iedc the phase-shift detection lillit of the .i~ ~iodlally • 
.a. Raa:lve the HSElWtl phas.e-<:antrut tHt slide frca its shippi~ ccnuinef" MId center it 

under the phase aDjective. 
b. Bring the blades of gr"OCl¥ed lines into focus. 

NJTE: The slide COMists of wwen sets of gi'OOW'S (a. 20 graoores to MCh blade) in 
dltsandtng order of visibility frca sets 1 to 1. n. r.qulr-.ts (or Isbestos 
cwnt Ing .,.. thlt the .iQ"OSQJpe apt t cs alSt Nso h. the g. oorred lines In set 3 
CDlpl.tely. Il~ they Ny ~ ~t flint. Ind ~t the gl"'l'.XlWd lines In 
Softs , MId 7 azst be tnvisible. Sets ~ .and 5 ~t be It l .. st pU'ttllly visible 
but N:t NrJ sltghtly in visib; 1i ty betwen .tc:roscq»s. A .ICi"'OSCq)e ..nleb f.lls 
to .n these ~i raents ~ .i tMr too lGilif or too hivb • rwso luUon to be used 
for ubestos counting. 

c. If the l-.ge ~1ity dtt.ertor.tes. clMn the .Ia"OSCXlpe aptics. If the pc"'CIbl_ . 
pen I st s. c::ansu 1 t the .Icros.c:ape ..... f Kturer • 

15. C)Mltty control of fiber counts. 
•• Pnip.&re ~ count field b lris .1Or\i "t th the fi.ld SoIiIiP 1ft. Alpert the counts on Mch 

tllri. t&lcullte the __ of the field blri counts Md SoIbtrKt thts v.lue frca MCh 
~l. cwnt before l"'IpOf"ting the results. 
IIlTE1: The Identity of the b 1 ri f t1 ten shcu 1 d be unIcncMt to the c:cunt.er unt t1 All 

counts MW been CDIp leted. 
JCJTE 2: If • field bl_ ytelds fiber counts .,...ter tMn 7 fibers/1OO fields. report 

posstble cont.inoatton of the ~les. 
b. Perl'oc-. b 1i Ad J"eCXlUnts by the s.- counter on l~ of fll ten counted (sHeIK ,.l_llld 

by • person other thin the counter). 
16. use the toll ovl ng test to dtter.i ne vhether A pi I r of CCU'tts on the s.- fit tar shaul d Oe 

rejected beause of possible btu. This suttstlc estt.tes the counting I"IpMUbl"ty .t 
the m confi~ lewl. _Disard the Wlpl. If the diff~ bebMen the taG counts 
exceeds 2.77 (F)Sr. Wwre F • .....,.. of the two fttMr CDJtIts lind Sr. ,.l.the 
st.Andu-d dNI.t ion. "" t eb shcu ld be deri ved by ...c:h l~.tory bued Oft hi storl al I n-hause 
diU. 
IClTE: If .. p.atr of counts I, rejected .as I r'l'SUlt of tMs tnt. recount the ,....Inlng 

~les tn the set MId test the new counts .Inst the first counts. Discud.n 
rejected p.a t red coun ts. 

11. Enroll eaeb new counter tn I trltnlng CQUr"se ""teb caIIpU'H perlor.anc:e f1f counters Oft A 

v.ariety of ~les ustng thts proc:ec1Ire. 
IClTE: To ensure pd reproQ"c;tbiHty •• 11 l.cor.tortes ~ tn Isbestos counttng should 

pU'ttcipite In M .sbestos proftctency testing prow_ such .as the IIIIOSH Proftctency 
AMlytial Testing (PAT) Prow- MId routt,.ly PArttcipate "tth other .am.stos fiber 
ccuott"i l.cor.tortes tn the excNnge of ft.ld SoIiIiPles to ~re perionwtee of 
counters. 

~: 
18. Pl.a the sl tde en the .cNnial sUge of the "ltbnted .Icroscape '11th the center of the 

ftl tel" under the object I ve lens. Focus the .1 ~ on the P lMe f1f the fn ter. 
19. ~luly c:hect phoase-rin-.z IH~t And IC.Ohl .... 111u.tnatton (7). 
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20. Seleoct one of the "ol1c.-"~ sets of c:cuntlng rules: 
IClTE: The bo sets of niles .... ve bcoen o-JMtrlted to prociH:e ~ivllent lINn counts on I 

weiety of u~stos ~le t)'pe'S [5] Ind IalSt be strictly follCMd in order to abuin 
nlid rrsults. No h)Wldizing of the bIo sets of Nles is ~itted. The 
a1lbrltion of the ll'laosc:cpe with the HSE/NPl test slide detenline5 the .ini_ 
de~l. nbet" dl .. ter (a. 0.25 .->. 

I. A Rules (sa. u P&CM 239 Nles [1.3.4]). 
1. O:lunt on 1 y fI bers 1 ~ tMn 5 lII. PIeoI~re the 1 ength of curved fl bers 11 eng the 

CUTW. 

2. Count only fibers with I lqth-~Idth rdio ~1 to or irHter th.In 3:1. 
3. For fibers ~Ich cross the bcund&ry of the grlticule fi.,d, cb the following: 

I. OUIt Mty fiber longer tMn 5 ~ ~Ich lies entirely within the gr.ticule Ir"ft. 
b. COunt .s 112 fiber my nber with only one end lying within the grdlcule .r"ft. 
c. 00 not CXlURt .rry flber Wllch crosses the gr.tlcul. boundary II)r"'e thin once. 
d. AeJect lnd cb not CXlURt .,1 other fl bers. 

4. Count bundles of fibers u one fibet" unless indivlcb&l fibers an be Identified by 
absening both ends of I fiber. 

5. Olunt enough gr.ticule nelds to yl.ld 100 fibers. CIlunt ~ .Inl_ of 20 fields. 
Stop .t 100 flelds rt9lrdless of fiber count. 

b. 8 RulH 
~TE: The I Rules .,.. pc"'Ifen-ed ..alytla11y ~ of their dall:mtr.ted .. illty to 

IIIIPf"OW the r-eprocb:ibU Ity of fiber counts [5]. 
1. Count only ends of flben. EKh flbet- .. st be longer tNn 5 III And less than 

3 ~ dl .. t«. 
2. Count on 1 y ends of fI bers wi th ~ 1 ength-t..o--4II I dth rlt I 0 tqJ& 1 to or greAt« than 5: 1. 
3. Count Nch flbet" end ~ich f~l1s within the grltlcule ...... IS one end. provided thAt 

the fiber .ets niles b.l lnd b.2. 
4. Count visibly free ends Wllch .eet Nles b.l lRd b.Z when the fiber 4IppMI"S to be 
.t~ to M10ther p.rtlcle, f"'e9U'dless of the she of the other pirtlcl •• 

5. Count the free ends of flben aMNting fnll llrge clUlpS lRd bundles ..., to. axl_ 
of 10 ends (5 flben). provided that NCh 5e9JIef't .eets rules b.l lRd b.Z. 

6. COunt enough gr.ticul. fl.lds to yield 200 ends. Count •• ini_ of 20 nelds. Stop 
.t 100 fields. ,..rdless of the nbet" count. . 

7. Divide the toul end c:aunt by 2 to yl.,d fiber count. 
~TE: Sp 11 t fibers wi 11 nofWI& 11'1 be munted U IIX"e than tw ends if the free ends 

.eet Nles b.l. lRd b.2. 
21. Surt counting f". one end of the filter lRd ptogress .'ong • r~I.' line to the other 

end, shift .Ither up or cb«\ on the fUter. l.nd conti,.. In the rewrse direction [10]. 
S.leet nelds rl.ndally b1 loo1clng Wily f". the l)'ePiece briefly wMle ~~Ing the 
..ch.i.nlal sUge. ~ In ~la .. f"lt.e COWt"'S Cl. 116 or .".. of the fleld of view, reject 
the f 1.1 d l.nd se 1 eet lI'IOther. 00 not report rejected fie 1 ds I n the ruOer of tou 1 n e 1 ds 
counted. . 
~TE: ~ counting I fi.,d, continuously san • r .. of foal pllM'S by .-.wing the fine 

focus knob to detect ftrI fl,. nbers ~Ich Mve bea. ..oedded In the filter. Tt. 
ma11-dl .. ter flbers will be ~ flint but Ire In i~t CDnt,.lbution to the 
tot& 1 caunt. 

CAlClJlA TIONS : 
... 

Z2. CAlcullte And report flbet- dllMity on the f\1ter. E (flber-shr), by dividing the toul 
flbet" count, F, _Inus the ..... field bln CtlUnt, 8, by the nuIber of fl.,ds, n, And the 
n.ld II"'N. At (0.00785 .r for I prcpct"'ly al ibr&t.ed \klton-aedcett gr&tlcul.): 
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23. Cl.lculat~ the c:oocentruion. C (fibel"'Slllll). of fibe" in the air vol~ Wlpled. V (l), 
usi~ the effective c:ll1ection II"H of the fi lter. Ac (385 ..., for a 2S~ filter): 

c • (E) <At>. 
V·10· 

EVAL..I-" lION (1= IE T~: 
This _tt~ is a revision of ICIOSH l'ethod P&cNI 239 [1,3,4]. A ~ of the revisions Is IS 

fonows: 

A. ~1ing: 
The dw.nge frca I 3741 to a 2S4I filter size .,.s IncOc pot ated to I~I"'CM ~Itlvity and 
~ probl.s associated ",ith non-4Jtlifonl fiber lOAding r.ported on the 3741 f"tIn 
(10]. The ch.&nge In nOlI rates allows for 2 •• fun-shift ~les to be Uken, providing 
that the filter Is not cwerla.ded Vlth non-fibrous ~rtlculates • . Tht collection .fflclency 
of the SMlpler Is not affected by ctwnges In now rate In the rMgII 0.5 to " Llaln [81. 

8. ~le Prepl.ration Tedlnlque: 
The .atone v~-tr;KeUn preparation technique MS been lnc:otpOflt.ed In the _thad as I 

f~ur, .ore penMneftt IlJUnting technique ttw.n the di_thyl phtb& laWdi.thyl ou late _thod 
of NCM 239 [1,3.4.11]. . 

c. ReoiSUr"8llMt: 
1. The Inclusion 0( the Wllton~ett gratlcul. In the ..thad VH .at to sUncSardhe the 

fl.l d .,... Clbwt'wd through the I')'ep i eo<» ['. 111. 
2. The I ntroduct ion of the HSVNPt. test s 1i de VH -..de to sUndudI m .IO"OSCX1pe apt I cs for 

sensitivity to fiber dl~ [7.11]. 
3. Nt int.ern&tion&l c:oll~Uh .. study Involved" lM1oratories using pnpued slides fn:a 

the asbestos. Qlllent •• HUng •• ining, tutil •• And friction .. terill lna.ntries [5]. 
The relative leovels of count by different CXlUnting I'\Iles 1IMf"e: 

NuIDer of Asoect Rat 10 > 3: 1 Asoect Ritlo > 5: 1 
s..ple TS Sa!plH !l! fbj. CRS* ~ fbj. CRS* 

.. ining 10 100 127 14 92 

.. i 11 ing 10 100 112 84 95 
Asbe-s tos Cement 14 100 146 90 131 
Textile Chrysotile 10 100 1(1) 89 99 
Friction ~terlal 10 100. lla 87 116 
Ot.h«'s (Insu la t Ion. Illes i te) -i 100 121 8- 118 

TOTAL: 60 fEM: 100 125 86 110 

TM JIldified CRS (ICIOSH B) RulH Wf"'e found to be .ore precise thM the AlA (NIOSH Al* 
RulH. TM r.ngH of rellthe s~rd deviations (y -.alch -..rled vith Wlpl. t~ 
.M l~ltory were: 
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AlA (NIOSH A Rules)* 
"=ldified CRS (NIOSH 8 Rules) 

Intral abora tory 

0.12 to 0.40 
0.11 to 0.29 

Interlaboratory 

0.27 to 0.85 
0.20 to 0.35 

O'Ief'all 

0.'" 
0.25 

"*U1de1" AIA niles. on~)' fibH's having • di~ter less than 3 "" are counted ~ 
fibers U~ to p.articles luger than 3 )ft .re not counted. NIOSH A Rules 
" ... ~he sh .. llar to the AlA niles. 

The 8 Rules hive .lso been f.vorably received by analysts as less .clgucus and si~ler 
to use; these niles .1so showed the leut bias rel.tive to AlA niles in the 
collabor.tive study. M Independent NIOSH l~.tory study using ~ite fibers 
reported • rel.tlve standlrd deviation. Including "tthin- and bebleen-~l. 
variability, of 0.157 fQ1f" the 8 Rules [12]. Adding an estl ... t.ed ~lIng puiIp error of 
0.05 [13] to the withln-SMple v ... iability In this study results In an estl ... te of 
owr.11 precision, Sr, of 0.102 fQ1f" the 8 Rules. 

4. Bec.Iuse of pnt InaccurKles ~socl.ted "i th low fiber counts, the .Inl_ loading has 
been inc:reued to 100 flbersl.-2 filter "rea (90 fibers total count). This lewl 
yields MI owr.11 Sr • 0.13, n Indicated In Flgu .... 3 (revised) of NCM 239 [3,4] 
Wllch c:oc respollds to • "SUnllle'nt Sr • 0.12 .fter rwwov.l of ~ error [13]. 
SllIil ... l)' •• t the axl_ count of 100 fibers. cwer.ll Sr. 0.115 and IIINSUrwent Sr 
• 0.10 are obtained. . 

D. Ev.luatlon of the ..thod using the A and B counting rules "ill proceed on I continuing basis 
through the I(IOSH Prof I cI ency AN l)'t I ca 1 Test i ng (PAT) Progr_. The nev PAT report I ng fanl 
.11ews fQ1f" reporting of results by either set of rules u of January, 1984. 
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SECTION 02080 

REMOVAL AND DISPOSAL OF ASBESTOS MATERIALS 
02/91 

NOTE: This guide specification covers \@safety 
procedures and requirements for the demolition. 
removal and disposal of friable material containing 
asbestos.@\ Nonfriable asbestos containing 
materials normally do not require special handling. 
However. during demolition and removal of this 
material dust and airborne asbestos fibers will 
sometimes be released. If the project contains 
nonfriable asbestos which may release fibers when 
demolished and removed. the nonfriable asbestos 
shall be removed in the same way as friable 
asbestos. 

On small asbestos removal operations a full 
containment type asbestos control area may not be 
required. The location of the area. type of 
material. and potential hazard must be reviewed and 
a judgement made by the designer as to whether or 
not "glovebag" or "outdoor" techniques may be safely 
and legally used. In a case where an enclosed area 
is not required. many of the requirements in this 
specification should be deleted. 

In accordance with 40 CFR 763. we must eliminate the 
use of materials containing asbestos in compliance 
with the schedule listed therein. The specifier 
must strive to avoid the use of asbestos containing 
materials in accordance with this federal law. 

The limits of asbestos removal must be indicated on 
the drawings or in the specification in sufficient 
detail for the Contractor to submit an accurate bid. 
Portions of the building where asbestos work will 
take place must be unoccupied during the removal 
operation. It is highly recommended in order to 
reduce exposure risk to occupants of the building 
that the entire building be unoccupied during 
asbestos removal operations. If portions of the 
building where asbestos removal is not taking place 
must remain occupied. additional requirements must 
be added for providing temporary heating/cooling and 
other utilities to the occupied portions of the 
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building. The building heating/cooling system for 
example cannot be operated in the asbestos control 
area and due to wet removal procedures, electrical 
service to the asbestos control area may need to be 
shut off. 

Reference to the inclusion of this section (Section 
02080) shall be made in Section 02050, "Demolition 
and Removal" regarding the removal and disposal of 
materials containing asbestos. 

***********************.******* ••• *******A*AAAAAAAAAAAAAAAAAAAAAAAAAAAA*AA 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***A*A*AAAAAAAA*A******** 

NOTE: The following information shall be shown on 
the project drawings: 

1. The project drawings shall clearly show 
location, extent and form of asbestos materials to 
be removed or in contact with other removals or new 
work. 

*AA.A.A.AAAAAAAAAA*AAAAA.*AAAAAA.A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

PART 1 GENERAL 

1.1 SUMMARY 

***AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: The article "Summary" is not used by the 
Naval Facilities Engineering Command, except in 
specialized cases. Delete this article when editing 
for project specifications. 

AAA****A*AAAAAAAAAAAAAAA**AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

1.2 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by the 
basic designation only. 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

\-ANSI Z9.2-\ 

\-ANSI Z88.2-\ 

1979 Fundamentals Governing The Design 
and Operation of Local Exhaust Systems 

1980 Practices for Respiratory Protection 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

\-ASTM C 732-\ 1982 (R 1987) Aging Effects of Artificial 
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\-ASTM D 522-\ 

\-ASTM D 1331-\ 

\-ASTM D 2794-\ 

\-ASTM E 84-\ 

\-ASTM E 96-\ 

\-ASTM E 119-\ 

\ -ASTM E 736-\ 

Weathering on Latex Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Surface and Interfacial Tension of 
Solutions of Surface-Active Agents 

1984 Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact) 

1989 (Rev. A) Surface Burning 
Characteristics of Building Materials 

1990 Water Vapor Transmission of 
Materials 

1988 Fire Tests of Building Construction 
and Materials 

1986 Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members 

CODE OF FEDERAL REGULATIONS (CFR) 

\-29 CFR 1910.134-\ 

\-29 CFR 1910.141-\ 

\-29 CFR 1910 .145-\ 

\-29 CFR 1910.1200-\ 

\ -29 CFR 1926 . 58 - \ 

\-40 CFR 61, SUBPART A-\ 

\ -40 CFR 61, SUBPART M-\ 

\-40 CFR 763-\ 

1988 Respiratory Protection 

Sanitation 

Accident Prevention Signs and Tags 

1988 Hazard Communications 

Asbestos, Tremolite, Anthophyllite, 
Actinolite 

General Provisions 

National Emission Standard for Asbestos 

Asbestos Containing Material in Schools 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

\-EPA 560/5-85-024-\ 

NAVY DIRECTIVES (NO) 

\-ND OPNAVINST 5100.23-\ 

Guidance for Controlling Asbestos 
Containing Materials in Buildings 

(Rev. B) Navy Occupational Safety and 
Health (NAVOSH) Program Manual 

UNDERWRITERS LABORATORIES INC. (UL) 
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\-UL 586-\ 

1.3 DEFINITIONS 

1.3.1 Action Level 

19 85 (R 1988) High -Eff i ciency, 
Par t i culace, Ai r Filter ~ni Ls, Sixth Edition 

An airborne concentration of asbestos fibers, in the breathing zone of a 
worker equaling 0.1 fibers per cubic centimeter of air calculated as an 
8-hour time weighted average. 

1.3.2 \*Amended Water*\ 

Water containing a wetting agent or surfactant with a surface tension of 29 
dynes per square centimeter when tested in accordance with \-ASTM D 1331-\. 

1.3.3 Area Sampling 

Sampling of asbestos fiber concentrations within the asbestos control area 
and outside the asbestos control area which approximates the concentrations 
of asbestos in the theoretical breathing zone but is not actually collected 
in the breathing zone of an employee. 

1. 3.4 Asbestos 

The term asbestos includes chrysotile, amosite, crocidolite. tremolite. 
anthophyllite. and actinolite and any of these minerals that has been 
chemically treated or altered. Materials are considered to contain 
asbestos if the asbestos content is at least one percent of the material by 
area. 

1. 3.5 Asbestos Control Area 

That area where asbestos removal operations are performed which is isolated 
by physical boundaries which assist in the prevention of the uncontrolled 
release of asbestos dust. fibers. or debris. Two examples of an asbestos 
control area are: a full containment and a "glovebag." 

1. 3.6 Asbestos Fibers 

Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupational Safety and 
Health (NIOSH) Method 7400. 

1. 3.7 Asbestos Permissible Exposure Limit 

0.2 fibers per cubic centimeter of air as an 8-hour time weighted average 
as defined by \-29 CFR 1926.58-\ or other federal legislation having legal 
jurisdiction for the protection of workers health. 

1. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatement area but in an uncontaminated (with asbestos) state. 
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1.3.9 Contractor 

The Contractor is that individual, or entity under contract to the Navy to , 
perform the herein listed work. 

1.3.10 Encapsulants 

Specific materials in various forms used to chemically entrap asbestos 
fibers in various configurations to prevent these fibers from becoming 
airborne. There are four types of encapsulants as follows which must comply 
with performance requirements as specified herein. 

a. Removal Encapsulant (can be used as a wetting agent) 

b. Bridging Encapsulant (used to provide a tough, durable surface 
coating to asbestos containing material) 

c. Penetrating Encapsulant (used to penetrate the asbestos containing 
material down to substrate, encapsulating all asbestos fibers) 

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute 
asbestos fibers left on surfaces from which asbestos containing 
material has been removed) 

1.3.11 Friable Asbestos Material 

Material that contains more than one percent asbestos by area and that can 
be crumbled, pulverized, or reduced to powder by hand pressure when dry. 

1.3.12 Glovebag Technique 

Those asbestos removal and control techniques put forth in \-29 CFR 
1926.58-\ Appendix G, III-A, B, C, D and Figure G-1. 

1.3 . 13 HEPA Filter Equipment 

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter system capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 
0.3 microns or larger as indicated in \-UL 586-\. 

1.3 . 14 Navy Industrial Hygienist (NIH) 

That industrial hygienist employed by the Navy to monitor, sample, and/or 
inspect the work separate from the original construction contract. The NIH 
can be either a Federal civil servant or a private consultant as determined 
by the Navy. In some instances the NIH shall perform assigned duties 
vicariously through a trained subordinate but only with the specific 
consent of the Contracting Officer. 

1.3.15 Nonfriab1e Asbestos Material 

Material that contains asbestos in which the fibers have been temporarily 
locked in by a bonding agent, coating, binder, or other material so that 
the asbestos is well bound and will not normally release asbestos fibers 
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during any ap p:-opriate use, handling, stora['~ or transportation. It is 
understood that asbestos fibers will be released under other conditions 
such as demolition or removal. 

1.3.16 Personal Sampling 

Air sampling to determine asbestos fiber concentrations within the 
breathing zone of a specific employee, performed in accordance with \-29 
CFR 1926.58-\. 

1.3.17 Private Industrial Hygienist (PIH) 

That industrial hygienist hired by the Contractor to perform the herein 
listed industrial hygiene tasks. In some instances, the PIH can perform 
this role vicariously through a trained subordinate, but only with the 
specific consent of the Contracting Officer. 

1.3.18 TEM 

Refers to Transmission Electron Microscopy 

1. 3 .19 Time Weighted Average (TWA) 

The TWA is an 8-hour time weighted average ai~borne concentration of 
asbestos fibers. At least three full shift samples per person are required 
to establish that person's TWA exposure. 

1. 3.20 Wetting Agent 

That specific agent used to reduce airborne asbestos levels by physically 
bonding asbestos fibers to material to be removed. An equivalent wetting 
agent must have a surface tension of at least 29 dynes per square 
centimeter as tested in accordance with \-ASTM D 1331-\. 

1.4 REQUIREMENTS 

1.4.1 Description of Work 

NOTE: Specify the form, condition and quantity 
(square feet or linear feet) of asbestos material to 
be removed in the first blank and the location of 
the material in the second blank. Example: "The 
asbestos work includes the demolition and removal of 
300 feet of 8 inch diameter asbestos insulation 
located on existing steam piping indicated to be 
removed in the boiler room." 

************************************************************************** 

~********************************************************************* 
NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 

************************************************************************** 
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NOTE: Include "Under normal . . .. specified herein." 
i f material traditionally defined as non-friable 
asbestos materials are to be removed. 

****************************************************************4********* 

NOTE: Full containment. glovebag. and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions. but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

*************************************A*******************A****A*********** 

The work covered by this section includes the handling of asbesto.s 
containing materials which are encountered during repair, construction and 
demolition projects and describes some of the resultant procedures and 
equipment required to protect workers and occupants of the building or 
area, or both, from contact with airborne asbestos fibers. The work also 
includes the disposal of the generated asbestos containing materials. More 
specific operational procedures will be outlined in the Asbestos Hazard 
Abatement Plan called for elsewhere in this specification. The asbestos 
work includes the demolition and ' removal of [ _____ ] located [ _____ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~ friable or 
chemically bound materials containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must be handled in accordance 
with the removal and disposal procedures as specified herein.] Provide 
[full containment] [glovebag] [outdoor] techniques as outlined in this 
specification. 

1.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

1.4.2.1 Medical Examinations 

NOTE: Edit this paragraph in accordance with the 
most stringent, applicable law . 

4****************44******4******4****************************************4 

Before exposure to airborne asbestos fibers, provide workers with a 
comprehensive medical examination as required by \-29 CFR 1926.58-\ or 
other pertinent state or local directives. This requirement must have been 
satisfied within the past year. The same medical examination shall be 
given on an annual basis to employees engaged in an occupation involving 
asbestos and within 30 calendar days before or after the termination of 
employment in such occupation. Specifically identify x-ray films of 
asbestos workers to the consulting radiologist and mark medical record 
jackets with the word "ASBESTOS." 
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1.4.2.2 Medical Records 

NOTE: Medical records shall be retained at least 50 
years. Some states require longer retention 
periods. Check with the state in which the project 
is located for the required retention time. 

***********AAA**AA*AA*A*AAA*AAAA*AA*AAAAAAAAAAAAAAAAAAAA*A*AAAAAAAAA*AA*AA 

Maintain complete and accurate records of employees' medical examinations, 
medical records, and exposure data for a period of [50 years] [indefinite 
time] after termination of employment and make records of the required 
medical examinations and exposure data available for inspection and copying 
to: The Assistant Secretary of Labor for Occupational Safety and Health • 
(OSHA), or authorized representatives of them, and an employee's physician 
upon the request of the employee or former employee. 

1.4.3 Training 

Within one year prior to assignment to asbestos work, each employee shall 
be instructed by the PIH with regard to the hazards of asbestos, safety 
and health precautions, the use and requirements for protective clothing, 
equipment, and respirators, and the association of cigarette smoking and 

' asbestos-related disease, and all additional requirements of \-29 CFR 
1926.58-\. Furnish each employee with a respirator fit test administered 
by the PIH as required by \-29 CFR 1926.58-\. Fully cover engineering and 
other hazard control techniques and procedures. In addition, train all 
personnel involved in the asbestos removal in accordance with United States 
Environmental Protection Agency (USEPA) or state criteria whichever is more 
stringent. The Contractor shall document the training by providing: dates 
of training, training entity, course outline, names of instructors, and 
qualifications of instructors upon request by the Contracting Officer. 

1.4.4 Permits [, Licenses,] and Notifications 

NOTE: The USEPA has delegated the responsibility of 
notification requirements to most states. Verify 
with the state and local authorities where the 
project is located whether the city, county, state, 
and/or USEPA has jurisdiction and whether a licence 
is required. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AA*AAAA.AAAAAAAAAAAAAAAAAAA.A 

Obtain necessary permits [and licenses] in conjunction with asbestos 
removal, hauling, and disposition, and furnish timely notification of such 
actions required by Federal, state, regional, and local authorities. 
Notify the [Regional Office of the United States Environmental Protection 
Agency (USEPA)] [state's environmental protection agency] [local air 
pollution control district/agency] and the Contracting Officer in writing 
10 days prior to the commencement of work in accordance with \-40 CFR 61, 
SUBPART M-\. 
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1. 4.5 Safety and Health Compl iance 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., and list by authority and document number in 
the blank spaces provided those which apply to the 
asbestos work to be performed by the Contractor. * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

In addition to detailed requirements of this specification, comply with 
those applicable laws, ordinances, criteria, rules, and regulations of 
federal, state, regional, and local authorities regarding handling, 
storing, transporting, and disposing of asbestos waste materials. Comply 
with the applicable requirements of the current issue of \-29 CFR 
1926.58-\, \-40 CFR 61, SUBPART A-\, \-40 CFR 61, SUBPART M-\, and \-ND 
OPNAVINST 5100.23-\. Submit matters of interpretation of standards to the 
appropriate administrative agency for resolution before starting the work . 
Where the requirements of this specification, applicable laws, rules, 
criteria, ordinances, regulations, and referenced documents vary , the most 
stringent requirement as defined by the Contracting Officer shall apply. 
The following laws, ordinances, criteria, rules and regulations regarding 
removal, handling, storing, transporting and disposing of asbestos 
materials apply: 

a. [ ___ ] 

b. [ __ ] 

c. [ __ ] 

1.4.6 Respiratory Protection Program 

Establish and implement a respirator program as required by \-ANSI Z88.2-\ 
and \-29 CFR 1910.134-\. 

1.4.7 Industrial Hygienist (IH) 

***** ••••••••••••••••••••••••••••••••••••••••• ** •••• ** •• *.* ••••••••••••••• 
NOTE: See Note A located at rear of text. 

*.* ••• ** ••••••• * •• * ••••••••••••••••• * •••• * ••• * •••••• * •••••••••••• * ••••••• * 

Conduct [personal] [area/environmental] air sampling and training under the 
direction of an Industrial Hygienist currently certified for comprehensive 
practice by the American Board of Industrial Hygiene. For the purpose of 
this contract, the Contractor shall retain the services of an industrial 
hygienist (PIH) to perform [the Contractor's industrial hygiene tasks] 
[Occupational Safety and Health Administration (OSHA) related sampling 
only. The Navy will retain an industrial hygienist (NIH) for all other 
sampling and to [assist] [represent] the Contracting Officer]. 

1.4 . 8 Hazard Communication 

Adhere to all parts of \-29 CFR 1910.1200-\ and provide the Contracting 
Officer with a copy of the \*Material Safety Data Sheets (MSDS) for all 

SECTION 02080 PAGE 10 



materials*\ brought to the site. 

1.5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

AAAAAAAA ••• A •• AA •• A •••••••••••••• A ••••••••••••• A ••• A ••• A ••••••••••••• AAA •• 

NOTE: The "G" in asterisk tokens following each 
submittal item indicates Government approval and 
should be retained. Add "G" in asterisk tokens 
following any added submittals that are determined 
to require Government approval. Submittal items not 
designated with a "G" will be approved by the CQC 
organization. 

*.A ••••• * ••••••••••• A ••••••••• A •••••••••••••••••••• AA •• A •••••••••••••••••• 

Submit the following in accordance with Section \-01300-\, "Submittals." 

l.S.l \*SD-02, Manufacturer's Catalog Data*\ 

a. \*Local exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. \*Respirators*\ \*G*\ 

d. \*Pressure differential automatic recording instrument*\ \*G*\ 

e. \*Amended water*\ \*G*\ 

f. \*G1ovebag*\ \*G*\ 

g. \*Materia1 Safety Data Sheets (MSDS) for all materia1s*\ proposed 
for transport to the project site \*G*\ 

1 . 5.2 \*SD-08, Statements*\ 

a. \*Asbestos hazard abatement plan*\ \*G*\ 

b. \*Testing laboratory*\ \*G*\ 

c. \*Industrial hygienist certification*\ \*G*\ 

d. \*Landfill approval*\ \*G*\ 

e. \*Employee training*\ \*G*\ 

f. \*Medical certification*\ requirements \*G*\ 
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1.5.2 . 1 \*Asbes tos Hazard Abatement Plan*\ 

Submit a detailed plan of the safety precautions and work procedures to be 
used in the removal [and demolition] of materials containing asbestos. The 
plan shall be prepared, signed, and sealed, including certification number 
and date, by the PIH. Such plan shall include but not be limited to the 
precise personal protective equipment to be used, the location of asbestos 
control areas including clean and dirty areas, buffer zones, showers, 
storage areas, change rooms, removal method, interface of trades involved 
in the construction, sequencing of asbestos related work, disposal plan, 
type of wetting agent and asbestos sealer to be used, locations of local 
exhaust equipment, planned air monitoring strategies, and a detailed 
description of the method to be employed in order to control pollution. 
The plan shall also include (both fire and medical emergency) response 
plans. This plan must be approved in writing prior to the start of any 
asbestos work. The Contractor and PIH shall meet with the Contracting 
Officer prior to beginning work, to discuss in detail the asbestos plan, 
including work procedures and safety precautions. Once approved by the 
Contracting Officer, the plan will be enforced as if an addition to the 
specification. Any changes required in the specification as a result of 
the plan shall be identified specifically in the plan to allow for free 
discussion and approval by the Contracting Officer prior to the start of 
work. 

1.5.2.2 \*Testing Laboratory*\ 

Submit the name, address, and telephone number of the testing laboratory 
selected for the [sampling,] analysis, and reporting of airborne 
concentrations of asbestos fibers along with certification that persons 
counting the samples have been judged proficient by successful 
participation within the last year in the American Industrial Hygiene 
Association (AlHA) Proficiency Analytical Testing (PAT) Program. Where 
analysis to determine asbestos content in bulk materials is required, 
submit evidence that the laboratory is accredited by the National Institute 
of Science and Technology (NIST) under National Voluntary Laboratory 
Accreditation Program (NVLAP) for asbestos analysis. 

1.5.2.3 \*Industrial Hygienist Certification*\ 

Submit the name, address, and telephone number of the Industrial 
Hygienist (PIH) selected to prepare the Asbestos Hazard Abatement Plan, 
direct monitoring and training, and documented evidence that the Industrial 
Hygienist is currently certified in comprehensive practice by the American 
Board of Industrial Hygiene, including certification number and date. 
Personnel performing any industrial hygiene function under the direction 
of the PIH shall be employed by the PIH's company. 

1.5.2.4 \*Landfill Approval*\ 

****~~~~~~~~~~~~.~~~~~ •• ~~~~ •• ~.~~~.~.~~~~~.~~~~~~~~~~~.~~~~*~~~~~~~~.~~AA 
NOTE: The USEPA has delegated the responsibility of 
approving landfills for the disposal of asbestos to 
most states. Verify with the state in which the 
project is located whether the state or USEPA has 
jurisdiction and what laws apply. 
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Submit written evidence that the landfill for disposal is approved for 
asbestos disposal by the [USEPA] [and] [state] [and] [local] regulatory 
agency(s). Submit detailed delivery tickets, prepared, signed and dated by 
an agent of the landfill, certifying the amount of asbestos materials 
delivered to the landfill, within 3 days after delivery. In those states 
that require a hazardous waste manifest the Contractor shall submit, within 
3 days, signed copies of such to the Contracting Officer. 

1.5.2.5 \*Employee Training*\ 

Submit certificates signed by each employee indicating that the employee 
has received training in the proper handling of materials that contain 
asbestos; understands the health implications and risks involved, including 
the illnesses possible from exposure to airborne asbestos fibers; 
understands the use and limits of the respiratory equipment to be used; and 
understands the results of monitoring of airborne quantities of asbestos as 
related to health and respiratory equipment as indicated in \-29 CFR 
1926.58-\ on an initial and annual basis. 

1.5.2.6 \*Medical Certification*\ 

Provide a written certification signed by a licensed physician that all 
workers and supervisors have met or exceeded all of the medical 
prerequisites listed herein and in \-29 CFR 1926.58-\ and \-29 
CFR 1910.134-\. 

1.5.3 \*SD-12, Field Test Reports*\ 

a. \*Air sampling results*\ \*G*\ 

b. \*Pressure differential recordings for local exhaust system*\ \*G*\ 

c. \*Asbestos disposal quantity report*\ \*G*\ 

1.5.3.1 \*Air Sampling Results*\ 

***AAA**AAAAAAAAAAAA**AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAA 

Complete fiber counting and provide results to the [PIH] [and] [NIH] 
for review within 16 hours. Notify the Contracting Officer immediately of 
any airborne levels of asbestos fibers in excess of the acceptable limits. 
Submit sampling results to the Contracting Officer and the affected 
Contractor employees within 3 working days, signed by the testing 
laboratory employee performing air sampling, the employee that analyzed 
the sample, and the [PIH] [and] [NIH]. 

1.5.3.2 \*Pressure Differential Recordings for Local Exhaust System*\ 

*****AAAAAAAAAAAAA*AA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhaust system and pressure differential recording. 
********************~x~ •• * ••••••••••••••• ~.*******~.~****** •• *~.*~******** 

NOTE: See Note A located at rear of text . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Provide a local exhaust system that creates a negative pressure of at least 
0.02 inches of water relative to the pressure external of the enclosure 
and operate it continuously, 24 hours a day, until the enclosure of the 
asbestos control area is removed. Submit pressure differential recordings 
for each work day to the [PIH] [and] [NIH] for review and to the 
Contracting Officer within 24 hours from the end of each work day. Notify 
the Contractor and the Contracting Officer immediately of any variance in 
the pressure differential which could cause adjacent unsealed areas to have 
asbestos fiber concentrations in excess of 0.01 fibers per cubic centimeter 
or background whichever is higher. In no circumstance shall levels exceed 
0.1 fibers per cubic centimeter. 

1.5.4 \*SD-13, Certificates*\ 

a. \*Vacuums*\ \*G*\ 

b. \*Water filtration equipment*\ \*G*\ 

c. \*Ventilation systems*\ \*G*\ 

d. Other \*equipment required to contain airborne asbestos fibers*\ 
\*G*\ 

e. Chemical \*encapsulants*\/sealers \*G*\ 

Show compliance with \-ANSI Z9.2-\ by providing manufacturers' 
certifications. 

1.5.5 \*SD-18, Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Rental equipment*\ \*G*\ 

c. \*Respirator program records*\ \*G*\ 

1.5.5.1 \*Notifications*\ 

Notify the Contracting Officer in writing 10 working days prior to the 
start of asbestos work. [Notify the local fire department 3 days prior to 
removing fire-proofing material from the building including notice that the 
material contains asbestos.] 

1.5.5.2 \*Rental Equipment*\ 

Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.5.5.3 \*Respirator Program Records*\ 

Submit records of the respirator program as required by \-ANSI Z88.2-\, 
\-29 CFR 1910.134-\, \-29 CFR 1926.58-\. 

PART 2 PRODUCTS 

2.1 \*ENCAPSULANTS*\ 

Shall conform to current USEPA requirements, shall contain no toxic or 
hazardous substances, no solvents and shall conform to the following 
performance requirements. 

2.1.1 Removal Encapsu1ants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1.2 Bridging Encapsulant 

Requirement 

Flame Spread - 25, ' Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, 
Accelerated Aging Test 

\-ASTM E 96-\ 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, Accelerated 
Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

SECTION 02080 PAGE 15 



Requirement 

Flexibility - no rupture or cracking 

2.1.3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Flexibility - no r~pture or cracking 

2.1.4 Lock-down Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Tested with fireproofing 
over encapsulant applied directly 

SECTION 02080 

Test Standard 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 119-\ 
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Requirement 

to steel member) 

Bond Strength - 100 pounds of force/ 
foot (Tests compatibility with 
cementitious and fibrous 
fire-proofing) 

PART 3 EXECUTION 

3.1 EQUIPMENT 

Test Standard 

\-ASTM E 736-\ 

NOTE: Modify the number of sets of protective 
eqUipment as required, depending on the size of the 
asbestos removal project . 

•••••••••• ~.~~~.~~~ ••• ~*~~*~~.***~~***~*~**.*.****~*******~**~~~*~****~~*~ 

Make available to the Contracting Officer or the Contracting Officer's 
Representative, two complete sets of personal protective equipment as 
required herein for entry to the asbestos control area at all times for 
inspection of the asbestos control area. Provide equivalent training to 
the Contracting Officer or a designated representative as provided to 
Contractor employees in the use of the required personal protective 
equipment. Provide manufacturer's certificate of compliance for all 
\*equipment required to contain airborne asbestos fibers*\. 

3.1.1 Respirators 

Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 

3.1.1.1 \*Respirators*\ for Handling Asbestos 

Provide personnel engaged in the removal and demolition of asbestos 
materials with Type C supplied-air respirators, in the pressure/demand mode 
with an auxiliary self contained breathing apparatus. The use of any other 
type of respiratory protection must be requested in writing by the PIH. 
The request shall identify the specific type of respiratory protection 
requested and the reasoning behind the choice. Forward the request to the 
Contracting Officer who will consult with the NIH and provide a written 
response to the request. A different request shall be filed for each type 
of operation. All respiratory protection shall comply with the spirit and 
letter of \-29 CFR 1926.58-\ and \-29 CFR 1910.134-\. Use of other than 
Type C supplied-air respirators, in the pressure/demand mode with an 
auxiliary self contained breathing apparatus is prohibited unless approved 
by the Contracting Officer. 

3.1.2 Exterior Whole Body Protection 
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3.1.2.1 Protective Clothing 

Provide personnel exposed to asbestos with disposable protective whole body 
clothing, head coverings, gloves, and foot coverings. Provide disposable 
plastic or rubber gloves to protect hands. Cloth gloves may be worn inside 
the plastic or rubber gloves for comfort, but shall not be used alone. 
Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. 

3.1.2.2 Work Clothing 

Provide cloth work clothes for wear under the disposable protective 
coveralls and foot coverings and either dispose of or properly launder them 
as recommended by the [NIH] [PIH] after use. 

3.1.2.3 Decontamination Unit 

Provide a temporary, negative pressure unit with a separate decontamination 
locker room and a clean locker room with a shower that complies with \-29 
CFR 1910.141-\(d)(3) in between for personnel required to wear whole body 
protective clothing. Provide two separate lockers for each asbestos 
worker, one in each locker room. Keep street clothing and street shoes in 
the clean locker. HEPA vacuum and remove asbestos contaminated disposable 
protective clothing while still wearing respirators at the boundary of the 
asbestos work area and seal in impermeable bags or containers for disposal. 
Do not wear work clothing between home and work. Locate showers between 
the decontamination locker room and the clean locker room and require that 
all employees shower before changing into street clothes. Collect used 
shower water and filter to remove asbestos contamination with an approved 
\*water filtration equipment*\. Dispose of filters and residue as asbestos 
waste. Discharge clean water to the sanitary system. Dispose of asbestos 
contaminated work clothing as asbestos contaminated waste. Decontamination 
units shall be physically attached to the asbestos control area. Build 
both a personnel decontamination unit and an equipment decontamination unit 
onto and integral with each asbestos control area. 

3.1.2.4 Eye Protection 

Provide goggles to personnel engaged in asbestos operations when the use of 
a full face respirator is not required. 

3.1.3 Warning Signs and Labels 

Provide [bilingual] warning signs [printed in English and [ _________ ] at all 
approaches to asbestos control areas containing concentrations of airborne 
asbestos fibers. Locate signs at such a distance that personnel may read 
the sign and take the necessary protective steps required before entering 
the area. Provide labels and affix to all asbestos materials, scrap, 
waste, debris, and other products contaminated with asbestos. 

3.1.3.1 Warning Sign 

Provide vertical format conforming to \-29 CFR 1910.145-\(d)(4), and \-29 
CFR 1926.58-\(k) minimum 20 by 14 inches displaying the following legend in 
the lower panel: 
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Legend Notation 

Danger I-inch Sans Serif Gothic or Block 

Asbestos I-inch Sans Serif Gothic or Block 

Cancer and Lung Disease Hazard 1/4-inch Sans Serif Gothic or Block 

Authorized Personnel Only 1/4-inch Gothic 

Respirators and Protective 
Clothing are Required in 
this Area 

1/4-inch Gothic 

Spacing between lines shall be at least equal to the height of the upper of 
any two lines. 

3.1.3.2 Warning Labels 

Provide labels conforming to \-29 CFR 1926.58-\(k) of sufficient size to be 
clearly legible, displaying the following legend: 

3.1.4 

DANGER 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

BREATHING ASBESTOS DUST MAY 
CAUSE SERIOUS BODILY HARM 

Local Exhaust System 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
exhaust system and pressure differential recording. 

********************************************************************AAAAAA 

Provide a local exhaust system in the asbestos control area in accordance 
with \-ANSI Z9.2-\ and \-29 CFR 1926.58-\ that will provide at least four 
air changes per hour inside of the containment. Local exhaust shall be 
operated 24 hours per day, until the asbestos control area is removed and 
shall be leak proof to the filter and equipped with HEPA filters. \*Local 
exhaust equipment*\ shall be sufficient to maintain a minimum pressure 
differential of minus 0.02 inch of water column relative to adjacent, 
unsealed areas. Provide continuous 24-hour per day monitoring of the 
pressure differential with a \*pressure differential automatic recording 
instrument*\. In no case shall the building ventilation system be used as 
the local exhaust system for the asbestos control area. Filters on exhaust 
equipment shall conform to \-ANSI Z9.2-\ and \-UL 586-\. The local exhaust 
system shall terminate out of doors. 
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3.1.5 Tools 

\*Vacuums*\ shall be leak proof to the filter and equipped with HEPA 
filters. Filters on vacuums shall conform to \-ANSI Z9.2-\ and \-UL 586-\ . 
Do not use power tools to remove asbestos containing materials unless the 
tool is equipped with effective, integral HEPA filtered exhaust 
\*ventilation systems*\. Remove all residual asbestos from reusable tools 
prior to storage or reuse. 

3.1.6 Rental Equipment 

If rental equipment is to be used, furnish written notification to the 
rental agency concerning the intended use of the equipment and the 
possibility of asbestos contamination of the equipment. 

3.2 WORK PROCEDURE 

************************************************************************** 
NOTE: See Note B located at rear of text. 

************************************************************************** 

NOTE: Full containment, glovebag, and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions, but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

************************************************************************** 

Perform asbestos related work in accordance with \-29 CFR 1926.58-\ and as 
specified herein .. Use [wet] [or] [if given prior EPA approval, dry] 
removal procedures and [full containment] [glovebag] [outdoor] techniques. 
Personnel shall wear and utilize protective clothing and equipment as 
specified herein. Eating, smoking, drinking, or applying cosmetics shall 
not be permitted in the asbestos work pr control areas. Personnel of other 
trades not engaged in the removal and demolition of asbestos shall not be 
exposed at any time to airborne concentrations of asbestos unless all the 
personnel protection provisions of this specification are complied with by 
the trade personnel. Shut down the building heating, ventilating, and air 
conditioning system, cap the openings to the system, [and provide temporary 
[heating,] [and] [ventilation,] [and] [air conditioning]] prior to the 
commencement of asbestos work. [Disconnect electrical service when wet 
removal is performed and provide temporary electrical service prior to the 
use of any water.] If an asbestos spill occurs outside of the asbestos 
control area, stop work immediately, correct the condition to the 
satisfaction of the Contracting Officer including clearance sampling, prior 
to resumption of work. 

3.2.1 Protection of Existing Work to Remain 

***************************A*A*******~******************************* 
NOTE: See Note A located at rear of text. 
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Perform demolition work without damage or contamination of adjacent work. 
Where such work is damaged or contaminated as verified by the Contracting 
Officer using visual inspection or sample analysis, it shall be restored to 
its original condition or decontaminated by the Contractor at no expense to 
the Government as deemed appropriate by the Contracting Officer. This 
includes inadvertent spill of dirt, dust, or debris in which it is 
reasonable to conclude that asbestos may exist. When these spills occur, 
stop work immediately. Then clean up the spill. When satisfactory visual 
inspection and air sampling results are obtained from the [PIH] [NIH] work 
may proceed. 

3.2.2 Furnishings 

************************************************************************** 
NOTE: Choose one of the following options. In most 
projects, the Government will remove furniture and 
equipment before the Contractor begins work. In 
this case the first paragraph should be used. The 
third paragraph should only be used when existing 
furnishings have been contaminated with asbestos 
fibers and the Contractor will be required to clean 
these items. When the third paragraph is used, 
identify the furnishings and indicate the quantity 
of each. 

************************************************************************** 

[Furniture [,( _____ )] and equipment will be removed from the area of work 
by the Government before asbestos work begins.] 

[Furniture [,( )] and equipment will remain in the building. Cover and 
seal furnishings with 6-mil plastic sheet or remove from the work area and 
store in a location on site approved by the Contracting Officer.] 

[Furnishings listed below and located in the work area are considered to be 
contaminated with asbestos fibers. Transfer these items to an area on site 
approved by the Contracting Officer, decontaminate (wet methods where 
possible), and then store until the room from which they came is declared 
clean and safe for entry. [Carpets, draperies, and other items which may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH] [PIH] so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.] At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. [--] Desks 

b. [--] Filing cabinets 

c . [--] Linear feet of shelving 

d. [--] Cubic Feet of books, papers, files I etc. 
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e. ! ___ l] 

3.2.3 Precleaning 

Yet wipe and HEPA vacuum all surfaces with asbestos debris prior to 
establishment of a containment. 

3.2.4 Asbestos Control Area Requirements 

NOTE: When an enclosed full containment is 
infeasible, use paragraph entitled "Glovebag" or 
"Outdoor" as appropriate and delete paragraph 
entitled "Full Containment." If the project has 
both areas which can be enclosed and areas which 
cannot be enclosed, retain the appropriate 
paragraphs and identify the areas which must be 
enclosed and the areas which cannot be enclosed. 

~~~~AAAAAAAAA~~~*****AA~***A***~**A****A********AA*******~AAA*AA*A*A*AAAAA 

3.2.4.1 Full Containment 

Block and seal openings in areas where the release of airborne asbestos 
fibers can be expected. Establish an asbestos containment with the use of 
curtains, portable partitions, or other enclosures in order to prevent the 
escape of asbestos fibers from the contaminated asbestos work area. 
Containment development shall include protective covering of walls, and 
ceilings with a continuous membrane of two layers of minimum 4-mil plastic 
sheet sealed with tape to prevent water or other damage. Provide two 
layers of 6-mil plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Replace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

AA ••••••• AAA.AAAAAAAAAAAAAAAAAAA.A.A.AAAA.AA.**A.AAAAAAAAAA*AAAAAAAAAAAAAA 

A.AAAAAA.AAAAAA.AA.AAAA.AAA •• AAAAAAAAA.A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAAAAAAA.AAAAAAAAAA.AAAAAAAAAAAAAAA.AAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAA 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ ___ ] located [ ___ 1. Use glovebag techniques as indicated 
in \-29 CFR 1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. Establish 
designated limits for the asbestos work area with the use of rope or other 
continuous barriers, maintain all other requirements for asbestos control 
areas except for local exhaust. Also, where an enclosure is not provided, 
conduct area monitoring of airborne asbestos fibers during the work shift 
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at the designated limits [do~~wind ) of the asbestos work area at such 
frequency as recommended by the [PIH] [and ) [KIHj and conduct personal 
samples of each worker engaged in asbestos handling (removal, disposal, 
transport and other associated work). If the quantity of airborne 
asbestos fibers monitored at the breathing zone of the workers or 
designated limits at any time exceeds background or 0.01 fibers per cubic 
centimeter whichever is lesser, stop work, evacuate personnel in adjacent 
areas or provide personnel with approved protective equipment at the 
discretion of the Contracting Officer. This sampling may be duplicated by 
the government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the government differ from those obtained by 
the Contractor, the government results shall prevail. If adjacent areas 
are contaminated as determined by the Contracting Officer, clean the 
contaminated areas, monitor , and visually inspect the area as specified 
herein . 

3.2.4.3 Outdoor 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

************************************************************************** 

************************************************************************** 
NOTE: See Note C located at rear of text. 

************************************************************************** 

************************************************************************** 
NOTE: See Note A located at rear of text. 

************************************************************************** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ _____ ] . located [ _____ ]. Establish designated limits for the 
asbestos work area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas except for local 
exhaust. [ _____ . ] Also, where an enclosure is not provided, conduct area 
monitoring of airborne asbestos fibers. during the work shift at the 
designated limits [downwind] of the asbestos work area at such frequency as 
recommended by the [PIH] [and] [NIH] and conduct personal samples of each 
worker engaged in asbestos handling (removal, disposal, transport and other 
associated work). If the quantity of airborne asbestos fibers monitored at 
the breathing zone of the workers or designated limits at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is lesser, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer. 
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer. If the air sampling results obtained by the 
Government differ from those obtained by the Contractor, the Government 
results shall prevail. If adjacent areas are contaminated as determined by 
the Contracting Officer, clean the contaminated areas , monitor, and 
visually inspect the area as specified herein. 

SECTION 02080 PAGE 23 



3.2.5 Asbestos Handling Proce dures 

3.2.5.1 General Procedures 

[Wet asbestos material with a fine spray of [amended water] [specific 
wetting agent] during removal, cutting, or other handling so as to reduce 
the emission of airborne fibers.] Remove material and immediately place in 
6 mil plastic disposal bags. Where unusual circumstances prohibit the use 
of 6 mil plastic bags, submit an alternate proposal for containment of 
asbestos fibers to the Contracting Officer for approval. For example, in 
the case where both piping and insulation are to be removed, the Contractor 
may elect to wet the insulation and wrap the pipes and insulation. in 
plastic and remove the pipe by sections. 

3.2.5.2 Sealing Contaminated Items Designated for Disposal 

NOTE: Use this paragraph only when asbestos 
contaminated items are also designated for removal 
and disposal. 

kkkkk**kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

Remove contaminated architectural, mechanical, and electrical appurtenances 
such as venetian blinds, full-height partitions, carpeting, duct work, 
pipes and fittings, radiators, light fixtures·, conduit, panels, and other 
contaminated items designated for removal by completely coating the items 
with an asbestos lockdown encapsulant at the demolition site before 
removing the items from the asbestos control area. These items need not be 
vacuumed. The asbestos lockdown encapsulant shall be tinted a contrasting 
color. It shall be spray-applied by airless method. Thoroughness of 
sealing operation shall be visually gauged by the extent of colored coating 
on exposed surfaces. Lockdown encapsulants shall comply with the 
performance requirements specified herein. 

3.2.5.3 Exposed Pipe Insulation Edges 

Contain edges of asbestos insulation to remain that are exposed by a 
removal operation. Wet and cut the rough ends true and square with sharp 
tools and then encapsulate the edges with a l/4-inch-thick layer of 
non-asbestos containing insulating cement troweled to a smooth hard finish. 
When cement is dry, lag the end with a layer of non-asbestos lagging cloth, 
overlapping the existing ends by 4 inches. When insulating cement and 
cloth is an impractical method of sealing a raw edge of asbestos, take 
appropriate steps to seal the raw edges as approved by the Contracting 
Officer. 

3.2.6 Air Sampling 

NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly . 

•••• k ••••••• k •••••••••••••• k ••••••••••• k ••••••••••••••• k •••••••• k ••• k ••••• 
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NOTE: See Note A located at rear of text. 
*************~k**********************************~k*******~~**AA*A*A 

Sampling of airborne concentrations of asbestos fibers shall be performed 
in accordance with \-29 CFR 1926.58-\ and as specified herein. Sampling 
performed in accordance with \-29 CFR 1926.58-\ shall be performed by the 
PIH. [Sampling performed for environmental and quality control reasons 
shall be performed by the [PIH) [NIH).) Unless otherwise specified. use 
NIOSH Method 7400 for sampling and analysis. Monitoring may be duplicated 
by the Government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the Government differ from those results 
obtained by the Contractor. the Government results shall prevail. 

3.2.6.1 Sampling Prior to Asbestos Work 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Provide area air sampling and establish the baseline one day prior to the 
masking and sealing operations for each [demolition] [removal) site . 
Establish the background by performing area sampling in similar but 
uncontaminated sites in the building. 

3.2.6.2 Sampling During Asbestos Work 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: When an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

[The PIH shall provide personal and area sampling as indicated in \-29 CFR 
1926.58-\ and governing environmental regulations. Thereafter. provided 
the same type of work is being performed. provide area sampling at least 
once every work shift close to the work inside the containment. outside the 
clean room entrance to the containment. and at the exhaust opening of the 
local exhaust system. If sampling outside the containment shows airborne 
levels have exceeded background or 0.01 fibers per cubic centimeter. 
whichever is greater. stop all work. correct the condition(s) causing the 
increase. and notify the Contracting Officer immediately. [In areas where 
the construction of a containment is not required. after initial TWAs are 
established and provided the same type of work is being performed. provide 
sampling at the designated limits of the asbestos work area at such 
frequency as recommended by the PIH.] [Where glovebag methods are used. 
perform personal and area air sampling at locations and frequencies that 
will accurately characterize the evolving airborne asbestos levels.]] 
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[The PIH shall provide personal sampling as indicated in \ - 29 CFR 
1926.58-\. At the same time the NIH will provide area sampling close to 
the work inside the containment, outside the clean room entrance to the 
containment, and at the exhaust opening of the local exhaust system. 
Thereafter, provided the same type of work is being performed, the NIH will 
provide area sampling once every work shift close to the work inside the 
containment, outside the clean room entrance to the containment, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
containment shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Contracting Officer 
immediately. [In areas where the construction of a containment is not 
required, after initial TWAs are established and provided the same type of 
work is being performed, the NIH will provide sampling at the designated 
limits of the asbestos work area at such frequency as recommended by the 
NIH.] [Where glovebag methods are used, perform personal and area air 
sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels.]] 

3.2 . 6.3 Sampling After Final Clean-Up (Clearance Sampling) 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

************************************************************************** 

NOTE: See Note A located at rear of text. 
************************************************************************** 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEM analysis is required. 

************************************************************************** 

Provide area sampling of asbestos fibers [using aggressive air sampling 
techniques as defined in the \-EPA 560/5-85-024-\] and establish an 
airborne asbestos concentration of less than 0.01 fibers per cubic 
centimeter after final clean-up but before removal of the containment or 
the asbestos work control area. After final cleanup and the asbestos 
control area is dry but prior to clearance sampling, the [PIH] [NIH] shall 
perform a visual inspection to insure that the asbestos control and work 
area is free of any accumulations of dirt, dust, or debris. [Perform at 
least [ ] samples.] [Use transmission electron microscopy (TEM) to 
analyze clearance samples and report the results in accordance with current 
NIOSH criteria.] The asbestos fiber counts from these samples shall be 
less than 0.01 fibers per cubic centimeter or be not greater than the 
background, whichever is greater. Should any of the final samples indicate 
a higher value, the Contractor shall take appropriate actions to re-c1ean 
the area and shall repeat the sampling and [TEM] analysis at the 
Contractor's expense. 
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3.2.7 Lock Down 

Prior to removal of plastic barriers and after pre-clearance clean up of 
gross contamination, a visual inspection by the [PIH] [NIH], of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH] [NIH]. A post 
removal (lock down) encapsulant shall then be spray applied to ceiling, 
walls, floors and other areas exposed in the removal area. The exposed 
area shall include but not be limited to plastic barriers, furnishings and 
articles to be discarded as well as dirty change room, air locks for bag 
removal and decon chambers. 

• 3.2.8 Site Inspection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3.3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures . Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the" building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3 . 3.2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 
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3.3.3 Disposal of Asbes tos 

NOTE: Disposal procedures and sites for asbestos 
materials vary considerably with each location. 
Contact local station Public Works and the NAVFAC 
Engineering Field Division Hazardous Waste Manager 
or Industrial Hygienist for local procedures . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
3.3.3.1 Procedure for Disposal 

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, 
containers, equipment, and asbestos contaminated clothing which may produce 
airborne concentrations of asbestos fibers and place in sealed fiberproof, 
waterproof, non-returnable containers (e.g. double plastic bags 6 mils 
thick, cartons, drums or cans). Wastes within the containers must be 
wetted to insure the security of the material in ca~e of container 
breeching. Affix a warning and Department of Transportation (DOT) label to 
each bag or use at least 6 mil thick bags with the approved warnings and 
DOT labeling preprinted on the bag. Dispose of waste asbestos material at 
an Environmental Protection Agency (EPA) or state-approved asbestos 
landfill off Government property. For temporary storage, store sealed 
impermeable bags in asbestos waste drums or skids. An area for interim 
storage of asbestos waste-containing drums or skids will be assigned by the 
Contracting Officer or his authorized representative. Procedure for 
hauling and disposal shall comply with \-40 CFR 61, SUBPART M-\, state, 
regional, and local standards. Sealed plastic bags may be dumped from 
drums into the burial site unless the bags have been broken or damaged. 
Damaged bags shall remain in the drum and the entire contaminated drum 
shall be buried. Uncontaminated drums may be recycled. Workers unloading 
the sealed drums shall wear appropriate respirators and personal protective 
equipment when han~ling asbestos materials at the disposal site. 

3.3.3.2 \*Asbestos Disposal Quantity Report*\ 

NOTE: See Note A located at rear of text . 
•••••••••••••••••••••••••••• * ••••••••••••••• * ••••••••••••••••••••••••••••• 

[Direct the PIH to record and report, to the Contracting Officer, the 
amount of asbestos containing material removed and released for disposal. 
Deliver the report for the previous day at the beginning of each day shift 
with amounts of material removed during the previous day reported in linear 
feet or square feet as described initially in this specification and in 
cubic feet for the amount of asbestos containing material released for 
disposal.] 

[Allow the NIH to inspect, record and report the amount of asbestos 
containing material removed and released for disposal on a daily basis.] 

-- End of Section --
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- - End - -

CRITERIA NOTES 

NOTE A: Normal practice is to have the Contractor 
hire one independent Industrial Hygienist (the PIH) 
to perform all required functions. However. some 
applicable laws forbid this approach and will 
dictate when the PIH. the NIH or both will be 
required to perform the function involved. However. 
the Contractor shall always hire a PIH. 

NOTE B: Use wet removal procedures in most cases. 
Wet removal is the preferred method and the least 
hazardous. Dry removal as an option can be used to 
allow the Contractor to use dry removal where wet 
removal may damage adjacent areas. Dry removal as 
the only method of removal should only be specified 
if severe water damage to equipment. etc .• would 
occur during wet removal. If dry removal alone is 
allowed. carefully edit the specification to remove 
all reference to amended water and wetting down 
procedures and to include a requirement for a 
written variance submitted by the Contractor along 
with the written approval of any regulatory 
authority having jurisdiction. 

NOTE C: Requirements for demolition or removal of 
asbestos outdoors varies considerably with the work 
and the location involved. This paragraph specifies 
minimum requirements (which mayor may not entirely 
apply) for demolition or removal of asbestos 
outdoors where construction of a containment mayor 
may not be practical. The designer shall provide 
specific requirements necessary for the particular 
project best suited to prohibit or reduce asbestos 
exposure to other Contractor employees, Navy 
resources and the general public. 

NOTE D: Suggestions for improvement of this 
specification will be welcomed using the "Agency 
Response Form" located in SPECSINTACT under "System 
Directory" or DD Form 1426. Suggestions should be 
forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme. CA 93043-5000 
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*************************************************************************** 
DEPARTXE~~ OF THE NAVY GEN£RAL NOTES (April 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
************************************~~~~~~~****~~~~~~~ •• ******************* 

GENERAL NOTES 

The following is provided as guidance for use of this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy. The specification is in the SPECSINTACT format to 
accommodate editing the magnetic media edition using the SPECS INTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements. Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings. 

4. Do not include the following parts of this NFGS in the project 
specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but, when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Where there are no project drawings, sketches and 
figures may be included as a part of the project specification, if 
required . 
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5. Project title shall be placed in the upper left corner of each page and 
is limited to 66 character spaces on one line. (Automatically printed 
when using SPECSINTACT if the project title is entered as the title in 
the Job Set-Up Screen). 

6 . Project specification number shall be placed in the upper right corner 
of each page. (Automatically printed when using SPECSINTACT if the 
project specification number is entered as the job name in the Job 
Set-Up Screen.) 

7. Project specification section number and page number shall be centered 
at the bottom of each page of the section created from this guide 
specification. (Automatically printed when using SPECSINTACT.) 

8. Where numbers, symbols, words, phrases, clauses, sentences, or 
paragraphs in this guide specification are enclosed in brackets, [J, a 
choice or modification must be made; delete inapplicable portion(s) and 
brackets . Where blank spaces enclosed in brackets occur, insert 
appropriate data. Delete inapplicable text and, if not using 
SPECSINTACT, renumber subsequent articles, paragraphs, sub-paragraphs, 
accordingly. (Renumbering is done automatically during the print 
process when using SPECSINTACT.) 

9. In compliance with CSI format, article 1.1 SUMMARY has been added to 
the specification. Use of this article is considered optional by CSI. 
NAVFAC does not use this article. Article 1.1 shall be deleted for a 
project specification, but must be present in all guide specifications. 

10. Article title has been changed to "REFERENCES" and is always numbered 
1.2. This article contains no numbered paragraphs or subparagraphs. 
Each organization's publications are listed beneath the organization 
name. Revision letters or dates identifying the current edition of the 
publication appear in the column with the title. 

11 . The latest issue of the referenced publications shall be used, but only 
after reviewing the latest issue to ensure that it will satisfy the 
minimum essential requirements of ~he project. If the latest issue of 
a referenced publication does not satisfy project requirements: 

1 . Use the issue shown; or 
2. Select and refer to a document which does; or 
3. Incorporate the pertinent requirements from the document into the 

project specification. 

Inform the Preparing Activity and NAVFACENGCOM if the latest issue of a 
referenced publication is not compatible with this guide specification. 
Delete those publications not referred to in the text of this section 
created from this guide specification. 

12. The "SUBMITTALS" article in Part 1 of the section includes a coding 
system on the magnetic media edition. This provides a project 
"Submittals List" automatically when editing the magnetic media edition 
utilizing the SPECSINTACT computer programs on appropriate hardware. 
The coding system prints two letters and two numbers on the hard copy 
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• 
for each Submittal type (i.e. SD-14 for "Samples"). The Jetters and 
number (i.e., SD-14 for "Samples") are Submittal Descriptions defined 
in Section 01300, "Submittals." 

13. Specifications shall not repeat information shown on the drawings. 
Specifications shall establish the quality of materials and 
workmanship, methods of installation, equipment functions, and testing 
required for the project. Drawings shall indicate dimensions of 
construction, relationship of materials, quantities, and location and 
capacity of equipment. 

14. CAUTION: Coordination of this section with other sections of the 
project specification and with the drawings is mandatory. If materials 
or equipment are to be furnished under this section and installed under 
other sections or are indicated on the drawings, state that fact 
clearly for each type of material and item of equipment. Review the 
entire project specification and drawings to ensure that language is 
included to provide complete and operational systems and equipment. 

15. Any changes or revisions to this document, since the date of the 
original approval for NAVFAC, have been performed by the Guide 
Specifications Division (Code DS03) located at the Naval Construction 
Battalion Center at Port Hueneme, California 93043-5000 . (Phone: 805 
982-6103) 

16. Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECS INTACT under "System 
Directory" or DO Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 

End of General Notes --
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Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinol He 

Action Level 

Addenda 
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ASBESTOS GLOSSARY 

AHERA Inspecting Buildings for Asbestos
Containing Materials Coarse, 
Georgia Institute of Technology 
Atlanta, GA 
November 16-18, 1987 

and 

Environmental Institute 
Cobb Corporate Center/300 
350 Franklin Road 
Marietta, GA 30067 
June 1990, 6th Edition 

Procedures to control or otherwise limit 
fiber release from asbestos-containing or 
contaminated building materials. Includes 
stripping, removal, encapsulation, disposal, 
wet cleaning, etc. 

American Board of Industrial Hygiene 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

One of six naturally-occurring asbestos 
minerals. It is not normally used 
commercially. 

A level of airborne fibers specified by OSHA 
as a warning or alert level. It is 0.1 
fibers per cubic centimeter of air, 8-hour 
time-weighted average, as measured by phase 
contrast microscopy. EPA has currently 
proposed to lower the time-weighted average 
to 0.1 fibers per cubic centimeter of air 
and getting rid of the action level, but it 
has not been passed as of February 1991. 

Changes made to working drawings and 
specifications before the work is bid. 
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Aggressive Sampling 

AlA 

AlA 

AlA 

AIHA 

AIHA Accredited 
laboratory 

Air Diffuser 

Air Lock 

Air Man 

Air Monitoring 
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An air sampling technique typically used for 
final clearance air sampling wherein the 
area and surfaces surrounding the air 
sampling equipment are agitated, brushed, 
blown with air jets or mechanical fans or 
otherwise disturbed in an effort to 
resuspend any settled dust. This technique 
greatly extends the sensitivity of final 
clearance air sampling to the presence of 
residual asbestos fibers and thereby 
provides a potent means of assessing the 
thoroughness of project cleanup efforts. 

Asbestos Hazard Emergency Response Act; 
passed in 1986 to ensure all kindergarten 
through 12th grade schools are surveyed for 
asbestos and to have an operations and 
maintenance plan implemented to monitor the 
asbestos and its conditions. 

Asbestos Information Association 

American Institute of Architects 

American Insurance Association 

American Industrial Hygiene Association 

A certification given by the AIHA to 
an analytical laboratory that has 
successfully participated in the 
"Proficiency Analytical Testing" program for 
quality control as established by the 
National Institute for Occupational Safety 
and Health. 

A device designed to disperse an air stream 
throughout a given area. 

A system for permitting entrance or exit air 
movement between a contaminated area and an 
uncontaminated area, typically consisting of 
two curtained doorways at least 3 feet 
apart. 

An industrial hygienist or other qualified 
individual who collects air samples and 
monitors the asbestos abatement worksite. 

The process of measuring the airborne fiber 
concentration of a specific quantity or air 
over a given amount of time. 
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Air Plenum 

Air Sampling 

Air Sampling Technician 

Airborne Asbestos 
Analysis 

Alveolar Macrophages 

Alveoli 

Ambient Air 

Amended Water 

Amosite (Brown Asbestos) 

Amphibole 
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Any space used to convey air in a building 
or structure. The space above a suspended 
ceiling is often used as an air plenum. 

The process of measuring the fiber content 
of particulate mass of a specific volume of 
air in a stated period of time. 

A person experienced, trained and tested in 
appropriate air sampling techniques 
(particularly NIOSH P&CM 239 and Method 7400 
procedures) and in the operation and 
maintenance of air sampling equipment. 

Determination of the amount of asbestos 
fibers suspended in a given amount of air. 

Highly specialized mobile cells in the lungs 
that attempt to engulf and digest such lung 
hazards as dusts or fibers. 

Located in clusters around the respiratory 
bronchioles of the lungs, this is the area 
in which true respiration takes place. 

The surrounding air or atmosphere in a given 
area under normal conditions. 

Water to which an appropriate surfactant has 
been added. This surfactant must, at least, 
meet the minimum specifications set forth by 
the U.S. Environmental Protection Agency. 
EPA recommends a wetting agent consisting of 
50% polyethylene ester and 50% polyethylene 
ether in a ratio of 1 ounce to 5 gallons of 
water. This wetting agent is not as 
effective with materials which contain a 
high percentage of amosite asbestos because 
amphiboles (i.e. amosite) are hydrophobic. 

An Asbestiform mineral of the amphibole 
group. It is the second most commonly used 
form of asbestos in the U.S., containing 
approximately 50% silicon and 40% Iron (II) 
oxide, and is made up of straight, brittle 
fibers, light grey to pale brown in color. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived-
distinguished by their chain-like crystal 
structure and chemical composition. Amosite 
and crocidolite are examples of amphibole 
minerals. 

-3-



ANSI 

Anthophyllite 

Approved Landfill 

As-Built Drawings 

Asbestiform Minerals 

Asbestos 

Asbestos Bodies 

Asbestos-Containing 
Building Material (ACBM) 

Asbestos-Containing 
Material (ACBM) 

Asbestos-Contaminated 
Elements 

Asbestos Contaminated 
Material 

Asbestos Control 
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American National Standards Institute 

One of six naturally-occurring asbestos 
minerals. It is of limited commercial 
value. 

A site for the disposal of asbestos
containing and other hazardous wastes that 
has been given EPA approval. 

Drawings and specifications which reflect 
the way a building was actually constructed. 

Minerals which, due to their crystal 
structures and chemical composition, tend to 
be separated into fibers and can be 
classified as a form of asbestos. 

A generic name given to a number of 
naturally-occurring hydrated mineral 
silicates that possess a unique crystalline 
structure, are incombustible in air, and are 
separable into fibers. Asbestos includes 
the asbestiform varieties of chrysotile 
(serpentine), crocidolite (riebeckite), 
amosite (cummingtonite-grunerite), 
anthophyllite, antinolite, and tremolite. 

Coated asbestos fibers often seen in the 
lungs of asbestos-exposure victims. 

Surfacing ACM, thermal system insulation 
ACM, or miscellaneous ACM that is found in 
or on interior structural members or other 
parts of a school building (AHERA 
Definition) . 

Any material or product which contains 
more than one (I) percent asbestos (EPA 
Definition). 

Any objects that have been exposed to 
airborne asbestos fibers without being 
sealed off or isolated. 

Any materials, substance or item 
containing asbestos. 

Minimizing the generation of airborne 
asbestos fibers until a permanent solution 
is developed. 
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Asbestos Exposure 
Assessment System 

Asbestos Fibers 

Asbestos Filtration 
Device (AFDl 

Asbestos Standard 

Asbestosis 

Aspect Ratio 

Atmospheres Immediately 
Dangerous to Life or Death 

Atmosphere Supplying 
Respirators 

Barrier 

M0210030 

A decision tool which can be used to 
determine the extent of the asbestos hazard 
that exists in a building, and which can 
also be used to develop actions. 

Fibers with their length being greater than 
five microns (length to width ratio of 5:1), 
generated from an asbestos-containing 
material. 

Filtered exhaust ventilation equipment used 
for drawing inside enclosed work areas. 
Such equipment shall have at least three 
filter stages, including readily accessible 
pre- and secondary filters, and a final 
filter which shall be a high efficiency 
particulate air (HEPA) filter rated 99.97 
percent effective in capturing particles 
having diameters of 0.3 micrometers. 
Electrostatic precipator AFDS are permitted 
only if the exhaust is HEPA-filtered. 

Reference to the OSHA requirements in the 
general industry standards regarding 
asbestos exposure (29 CFR 1910.1001 and 
1926.58), and EPA National Emission Standard 
for Hazardous Air Pollutants (NESHAP) 40 CFR 
61, subpart M). 

A scarring of the lungs caused by exposure 
to asbestos. Continued exposure may lead to 
degeneration of lung function and death. 

The length of a fiber vs. its width. 

A hazardous atmosphere to which exposure 
exposure will result in serious injury or 
death in a matter of minutes, or cause 
serious delayed effects. 

Respiratory protection devices which 
exclude workplace air altogether and provide 
clean air from some independent source. 

Polyethylene sheeting and/or other materials 
which, when used in conjunction with the 
existing floors, ceilings, and walls of the 
structure, form the enclosed work area. The 
barrier separates the contaminated work 
environment from the uncontaminated 
environment. 

A statement of the price at which a 
contractor will complete a given project. 
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"Blue Book" 

Breeching 

Bridging Encapsulant 

Bronchi 

Bronchogenic Cancer 

Bulk Samples 

Cancer 

Carbon Monoxide 

Ceiling Concentration 

Cementitious 

Chain-of-Custody 

Change Order 

Chrysotile 
(White Asbestos) 
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EPA publication of March 1983 titled, 
"Guidance for Controlling Friable Asbestos
Containing Materials in Buildings." Now 
replaced by 1985 revised edition. 

A duct that transports combustion gases from 
a boiler or heater to a chimney or stack. 
Also called a flue. 

The application of a sealant over the 
surface of asbestos-containing material to 
prevent the release of asbestos fibers. 

Primary branches of the trachea (windpipe). 

An abnormal cell growth in the primary 
branches of the trachea (windpipe). 

Samples of bulk material, in the case of 
asbestos, suspect material. 

A cellular tumor which normally leads to 
premature death of its host unless 
cont ro 11 ed. 

A highly toxic colorless and odorless gas. 

The maximum allowable level of toxic 
material that can be present at any given 
point in time. 

Asbestos-containing materials that are 
densely packed, granular and are friable. 

Cubic feet per minute. 

Formal procedures for tracking samples and 
insuring their integrity. 

A change to construction documents after a 
contract for construction has been signed. 

The only asbestiform mineral of the 
serpentine group, which contains 
approximately 40% each of silica and 
magnesia oxide. It is the most common form 
of asbestos used in buildings. Recent 
studies have found this form of asbestos to 
pose little hazard to humans, however, the 
contaminate tremolite, an inseparable 
asbestos form with chupatile, has a large 
potential for bodily harm in humans. 
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Claims-Made Insurance 

Claustrophobia 

Clean Room (Clean Area) 

Clerk of the Works 

Closed Circuit SCBA 

Columns 

Compressed Oxygen 
Cylinder Type Close 
Circuit SCBA 

Concrete-like Asbestos 

Continuous Flow 
Airline Device 

Contract Documents 

M0210030 

An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of the lung passages that help 
force undesirable particles and liquids up 
and out of the lungs. 

A form of insurance in which a claim is 
allowed only if the insurance is in effect 
when the claim is made, that is, when the 
injury of effect is observed. 

The fear of being in enclosed or narrow 
spaces. 

An uncontaminated area or room outside the 
enclosed work area and part of the work area 
isolation structure, with provisions for 
storage of workers' street clothes and 
protection equipment. 

A person who coordinates and oversees all 
activities on an asbestos abatement job 
site. 

A self-contained respiratory· protection 
device in which the air is rebreathed after 
the exhaled carbon dioxide has been removed 
and the oxygen content restored. 

The building components which support the 
structural beams. 

A self-contained respiratory protection 
device in which air is supplied from a 
compressed air cylinder. The exhaled air is 
filtered to remove carbon dioxide, and 
additional breathing air is provided. 

Hard, non-friable asbestos-containing 
material that requires a mechanical force to 
penetrate its surface. 

A respirator that maintains a constant air
flow to the wearer. 

Legally binding building drawings and 
speCifications. Also called construction 
documents. 
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Contract Specifications 

Criteria Document 

Crocidolite Blue 
Asbestos 

Curtained Doorway 

Damaged Friable 
Surfacing Material 

Damaged or Significantly 
Damaged Thermal System 
Insulation 
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A set of guidelines that a contractor must 
follow when conducting an asbestos abatement 
job. 

Consumer Product Safety Commission. 

NIOSH publications that address toxic 
materials, analytical methods, personal 
protective equipment, etc. 

Strongest of asbestos minerals. An 
asbestiform mineral of the amphibole group. 
It is of minor commercial value in the u.S. 

A device designed to restrict air movement 
between areas, typically constructed by 
placing three overlapping sheets of 
polyethylene film over an existing or 
temporarily framed doorway, securing all 
sheets using a plier stapler, along the top 
of the doorway, securing the vertical edge 
of the outside sheet along one vertical side 
of the doorway, the second sheet along the 
doorway vertical edge opposite the first, 
and the third sheet around the entire 
doorway (including base). 

Friable surfacing ACM which has 
deteriorate or sustained physical lnJury 
such that the internal structure (cohesion) 
of the material is inadequate or, if 
applicable, which has delaminated such that 
the bond to the substrate (adhesion) is 
inadequate or which for any other reason 
lacks fiber cohesion or adhesion qualities. 
Such damage or deterioration may be 
illustrated by the separation of ACM into 
layers; separation of ACM from the 
substrate; flaking, blistering, or crumbling 
of ACM surface; water damage; significant or 
repeated water stains, scrapes, gauges, mars 
or other signs of physical injury on the 
ACM. Asbestos debris originating from the 
ACBM in question may also indicate damage 
(AHERA Definition). 

Thermal system insulation on pipes, 
boilers, tanks, ducts, and other 
thermal system insulation equipment in which 
the insulation has lost its structural 
integrity, or its covering, in whole or in 
part, is crushed, water-stained, gouged, 
punctured, missing, or not intact such that 
it is not able to contain fibers. Damage 
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Decontamination 
Enclosure System 

Demand Airline Device 

Dirty Area 

Dispersion Staining 

Disposal 

Dose-Response Effect 

Duct Tape 

Dust Mask 

Electrical Systems 
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may be further illustrated by occasional 
punctures, gouges, or other signs of 
physical injury to ACM; occasional water 
damage on the protective coverings\ jackets; 
or exposed ACM ends or joints. Asbestos 
debris, originating from the ACBM in 
question may also indicate damage (AHERA 
Definition). 

A series of connected rooms with airlocks 
for the purpose of preventing contamination 
of areas adjacent to the work area. 

A respirator in which air enters the 
facepiece only when the wearer breathes in. 

Any area in which the concentration of 
airborne asbestos fibers exceeds 0.01 f/cc, 
or where there is visible asbestos residue. 

Used in conjunction with polarized light to 
identify bulk samples. A particle (fiber) 
identification technique based on the 
difference between light dispersion of a 
particle (fiber) and a liquid medium in 
which it is immersed. 

All procedures necessary to transport and 
deposit the asbestos contaminated waste 
materials stripped and/or removed from the 
building in an approved waste disposal site 
in compliance with Sections 61.152 and 156 
of the EPA Regulations (40 CFR 61) and 
Sections 172.101 and 173.1090 of the DOT 
Regulations (49 CFR). 

The relationship between the amount of 
pollutant a person is exposed to (dose) and 
the increase risk of disease (effect). 
Usually, the greater the dose, the greater 
the effect. 

Heavy gauge tape capable of sealing joints 
or adjacent sheets of polyethylene. 

Single use or disposable dust respirator 
with a low protection factor. 

The system of wires, lights, power 
generation equipment, and related facilities 
to produce, convey, and utilize electrical 
power in a building. 
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Electron Microscopy 

Employee Notification 

Employer's liability 

Encapsulant (Sealant) 

Encapsulation 

Enclosed Work Area 

Enclosure 

EPA Regulations 

Epidemiology 
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A method of asbestos sample analysis which 
utilizes an electron beam to differentiate 
between fibers. 

Informing employees or building occupants if 
asbestosis present in the building, also 
informing them of the hazards associated 
with asbestos exposure, what is being done 
to eliminate the problem, etc. 

legal responsibility imposed on an employer 
requiring him/her to pay damages to an 
injured employee. 

A liquid material which can be applied to 
friable asbestos-containing materials and 
which controls the possible release of 
asbestos fibers from the material either by 
creating a membrane over the surface 
(bridging encapulant) or by penetrating into 
the material and binding its components 
together (penetrating encapsulant). 

All specified procedures necessary to coat 
asbestos-containing or asbestos contaminated 
materials with an encapsulant to control the 
possible release of asbestos fibers into the 
ambient air; all specified procedures 
necessary to render inaccessible asbestos
containing materials non-friable and 
incapable of releasing asbestos fibers in to 
the ambient air by using a penetrating 
encapsulant. 

An isolated area of the facility where 
abatement activities are performed. 

A resilient structure, built (or sprayed) 
around ACM designed to prevent disturbance 
and contain released fibers. 

Environmental Protection Agency. 

Regulatory standards which cover emissions 
to the outside environment from a workplace 
and disposal of hazardous wastes from job 
sites. 

The study of causes, occurrence and 
distribution of disease throughout a 
population. 
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Equipment Room 

Establishing 
Respons i bil i ty 

Eyepiece 

Facepiece 

Fallout 

Fiber Containment 

Fiber Control 

Fiber Releasability 

Fiber Reynolds Number 

Fibrosis 

Fibrous 
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A contaminated area or room inside the work 
area which is part of the work area 
isolation structure, with provisions for 
storage of contaminated clothing and 
equipment. 

An asbestos program manager is designated 
and is given the responsibility for 
directing and managing asbestos control 
program activities. 

A component of a full facepiece respirator 
which is a gas-tight transparent window 
through which the wearer may see. 

The portion of a respirator which covers the 
wearer's nose, mouth, and eyes in a full 
facepiece . 

The intermittent release of fibers which 
occurs as a result of weakened bonds in the 
material, or because of deterioration. 

Fibers per cubic centimeters of air. 

The maximum volume of air than can be forced 
from an individual's fully inflated lungs in 
one second (Forced Expiratory Volume - one 
second). 

Enclosing ot sealing off an area having 
airborne asbestos fibers present so that the 
fibers will not migrate resulting in 
contamination of other areas. 

Minimizing the amount of airborne fiber 
generation through the application of 
amended water onto asbestos-containing 
material, or enclosure (isolation) of the 
material. 

The potential for generation of airborne 
fibers from an asbestos-containing source. 

Refers to the diameter of a fiber. 

A condition of the lungs caused by the 
inhalation of excessive amounts of fibrous 
dust marked by the presence of scar tissue. 

Composed almost entirely of fibers. 

-11-



Fibrous Aerosol 
Monitor (FAM) 

Fireproofing 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) . 

Grade 0 Air 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 
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A portable survey instrument with 
the capability of providing instantaneous 
airborne fiber concentration readings. 

Spray- or trowel-applied fire-resistant 
materials. 

Material that can be crumbled or reduced to 
powder by hand pressure. 

A respirator which covers the 
wearer's entire face from the hairline to 
below the chin. 

Spatially-distinct units within a building 
which contain identifiable populations of 
building occupants or building uses. 

Forced Vital Capacity. The measured 
quantity of air that can be forcibly exhaled 
from a person's lungs after full inhalation. 

EPA publication of July 1990 titled 
"Managing Asbestos in Place: A Building 
Owner's Guide to Operations and Maintenance 
Programs for Asbestos-Containing Materials, 
1990. 

Plastic bag-type enclosure placed around 
asbestos-containing pipe lagging so that it 
may be removed without generating airborne 
fibers into the atmosphere. 

Plastic enclosure placed around a specific 
operation such as a valve to contain small 
areas of materials for asbestos removal. 

Breathing air which has between 19.5% - 23% 
oxygen, no more than 5 mg/mJ of condensed 
hydrocarbons, no more than 20 ppm of carbon 
monoxide, no pronounced odor, and a maximum 
of 1,000 ppm carbon dioxide. 

A circuit breaker that is sensitive to very 
low levels of current leakage from a fault 
in an electrical system. 

A device which automatically de-energizes 
any high voltage system component which has 
developed a fault in the ground line. 
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Half Mask-
High Efficiency 

Heat Cramps 

Heat Exhaustion 

Heat Stress 

Heat Stroke 

HEPA Vacuum Equipment 

High Efficiency 
Particulate Air (HEPA) 

Holding Area 

Homogeneous 

Homogeneous Areas 
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A respirator which covers one-half 
of the wearer's face and is equipped with 
filters capable of screening out 99.97% of 
all particles larger than 0.3 microns. 

Painful spasms of heavily used skeletal 
muscles such as hands, arms, legs, and 
abdomen which are sometimes accompanied by 
dilated pupils and weak pulse resulting from 
depletion of the salt content of the body. 

A condition resulting from dehydration 
and/or salt depletion, or lack of blood 
circulation which is usually accompanied by 
fatigue, nausea, headache, giddiness, clammy 
skin, and a pale appearance. 

A bodily disorder associated with exposure 
to excessive heat. 

The most severe of the heat stress disorders 
resulting from the loss of the body's 
ability to sweat which is characterized by 
hot dry skin, dizziness, nausea, severe 
headache, confusion, delirium, loss of 
consciousness, convulsion, and coma. 

High efficiency particular air, filtered 
vacuuming equipment with a filter system 
capable of collecting and retaining asbestos 
equipment with a filter system capable of 
collecting and retaining asbestos fibers. 
Filters must have a retention efficiency of 
99.97 percent or greater for particles 
having diameters of 0.3 micrometers. 

A type of filter which is 99.97% 
efficient at filtering particles of 
0.3 micrometersin diameter. 

The room between the washroom and the truck 
loading area where decontaminated waste is 
stored. 

Evenly mixed and similar in appearance and 
texture throughout. 

An area which contains material that is 
uniform in color, texture, and appears 
identical in every other respect. 
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Hose Masks 

HVAC Systems 

Indemnify 

Independent Testing 

Industrial Hygienist 

Joists 

Local Exhaust 
Ventilation 

Lagging 

M0210030 

Respirators that supply air from an 
uncontaminated source through a strong, 
large diameter hose to the facepiece that 
does not use compressed air or have any 
pressure regulating devices. 

Heating, ventilating and air conditioning; 
all building mechanical equipment including 
supply and return ductwork, unit 
ventilators, fan-coil units, blower cabinets 
and fans, control devices, damper assemblies 
and other similar mechanical equipment. 

To pay for or pay back. Indemnification 
clauses in contacts are intended to cover 
the cost of judgments and/or legal defenses 
in the event of litigation. 

A qualified organization capable of 
performing necessary air sampling and 
analysis and other testing requirements of 
asbestos projects. The laboratory should 
successfully participate in the National 
Voluntary Laboratory Accreditation Program 
(NVLAP) for bulk sample analysis conducted 
by the National Institute for Standards and 
Technology (NIST) and the National Institute 
for Occupatjonal Safety and Health (NIOSH) 
Proficiency in Analytical Testing (PAT) 
program, and have on staff at least one 
American Board of Industrial Hygiene 
certified industrial hygienist and be 
accredited by the American Industrial 
Hygiene Association. 

A person having a college or university 
degree or degrees in engineering, chemistry, 
physics, medicine or related physical and 
biological sciences who, by virtue of 
special studies and training, has acquired 
competence in industrial hygiene. 

The structural building component which the 
flooring or roof rests on. 

The mechanical removal of air contaminants 
from a point of operation. 

Insulation used to prevent heat loss from 
pipes, boilers and similar mechanical 
equipment. 
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Latency Period 

Li abi 1 ity 

Logbook 

Lung Cancer 

Make-up Air 

Mechanical Filter 
Respirator 

Mechanical Systems 

Medical Examinations 

Medical History 

Mesothelioma 

Method 7400 

Micron 

Mi 11 imeter 

Mineral Wool 
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The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the lungs 
(pleura) or the abdomen (peritoneum). It is 
almost always caused by exposure to 
asbestos. 

NIOSH sampling and analytical method for 
fibers using phase-contrast microscopy. 
Replaces method P&CAM 239. 

One millionth of a meter. 

Prefix meaning one-thousandth. 

One-thousandth of a meter. 

A commonly used substitute for asbestos. 
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Miscellaneous Material 

Negative Pressure 

Negative Pressure 
Respirator 

Negative Pressure 

NESHAP 

NIOSH/MSHA 

NIOSH Method 7400 

Numerical Value 

Occurrence Insurance 

M0210030 

Interior building material on structural 
components t structural members or fixtures t 

such as floor and ceiling tiles, and does 
not include surfacing material or thermal 
system insulation (AHERA Definition). 

Material Safety Data Sheet. 

Mine Safety and Health Administration. 

An atmosphere created in a work area 
enclosure such that airborne fibers will 
tend to be drawn through the filtration 
system rather than leak out into the 
surrounding areas. The air pressure inside 
the work area is less than that outside the 
work area. 

Respirators which function by the wearer 
breathing in air through a filter. 

A form of qualitative fit testing in which 
the wearer covers the filters of a negative 
pressure, air-purifying respirator to check 
for leaks around the face seal. 

National Emission Standards for Hazardous 
Air Pollutants--EPA Regulation 40 CFR 
subpart M, part 61. 

The National Institute for Occupational 
Safety and Health which was established by 
the Occupational Safety and Health act of 
1970. 

The official approving agencies for 
respiratory protective equipment who test 
and certify respirators. 

NIOSH proposed sampling and analytical 
method for asbestos in air, No. 7400, "NIOSH 
Manual of Analytic Methods, Third Edition." 

Refers to the types and percentages of 
asbestos present in a given samples. 

A form of insurance in which a claim is 
allowed regardless of when the claim is 
filed. For asbestos insurance, the 
"occurrence" could be the time of first 
exposure. 
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Oi11ess Compressor 

Open Circuit SCBA 

Operations and 
Maintenance Plan (OMP) 

"Orange Booklets" 

Oxygen Deficient 
Atmosphere 

P&CAM 239 

PAT Samples 

Particulate Contaminants 

PEL 

Penetrating Encapsulant 

M0210030 

An air compressor that is not oil 
lubricated, which does not allow carbon 
monoxide to be formed in the breathing air. 

A type of self-contained breathing unit 
which exhausts the exhaled air to the 
atmosphere instead of recirculating it. 

Specific procedures and practices 
developed for the interim control of 
asbestos-containing materials in buildings 
until it is removed. 

EPA publications issued in March 1979 
titled: Asbestos-Containing Materials in 
School Buildings: A Guidance Document, 
parts I and II. 

The Occupational Safety and Health 
Administration which was created by the 
Occupational Safety and Health Act of 1970; 
serves as the enforcement agency for safety 
and health in the workplace environment. 

Any atmosphere containing less than 
19.5% oxygen. 

NIOSH approved sampling and analytical 
method for asbestos in air, published in the 
"NIOSH Manual of Analytical Methods, Second 
Edition." 

Protection factor as provided by a 
respirator which is determined by dividing 
the airborne fiber concentration outside of 
the mask by the concentration inside the 
mask. 

Proficiency Analytical Testing of asbestos 
samples conducted through NIOSH for 
laboratories involved with the analysis of 
asbestos samples. 

Minute airborne particles given off in the 
form of dusts, smokes, fumes, or mists. 

Permissable Exposure Limit as stated by 
OSHA. 

Liquid material applied to asbestos
containing material to control airborne 
fiber release by penetrating into the 
material and binding its components 
together. 
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Peritoneum 

Permissible Exposure 
Level (PEL) 

Personal Protective 
Equipment (PPE) 

Personal Sample 

Personnel Protection 

Phase Contrast Microscopy 
l.fQ1l 

Physical Assessment 

Pipe Lagging 

Plenum 

Pleura 

Plumbing System 

Pneumoconiosis 

M0210030 

The thin membrane that lines the surface of 
the abdominal cavity. 

A level of airborne fibers specified 
by OSHA as an occupation exposure standard 
for asbestos. It is 0.2 fibers per cubic 
centimeter of air, 8-hour time-weighted 
average, as measured by phase contrast 
microscopy. 

Any material or device worn to protect a 
worker from exposure to, or contact with, 
any harmful material or force. 

An air sample taken with the sampling pump 
directly attached to the worker with the 
collecting filter placed in the worker's 
breathing zone. 

Notification and instruction of all workers 
prior to the beginning of a project as to 
the hazards associated with the job and what 
they can do to protect themselves from these 
hazards. 

An optical microscopic technique used for 
the counting of fibers in air samples, but 
which does not distinguish fiber types. 

Assessing suspect material to determine the 
current condition of the material. 

The insulation or wrapping around a pipe. 

A horizontal space designed to transport air 
in a building. Plenum are commonly the 
space between a suspended ceiling and the 
floor above. 

The membrane encasing each lung. 

The system of pipes, valves, fittings and 
related components designed to convey liquid 
or gas fluids throughout a building. Some 
piping may also be part of the HVAC system. 

A condition in the lungs which is a result 
of having inhaled various dusts and 
particles for a prolonged period of time. 
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Polarized Light Microscopy 
illMl 

Polyethylene 

Positive Pressure Respirators -

Positive Pressure Respirator -
Check 

Posting 

Powered Air Purifying 
Respiratory (PAPR) 

Pre-Construction Conference 

Pre-Employment Physical 

Pressure Demand Airline 
Devices 

Prevalent Levels 

Prevalent Samples 

M0210030 

A method of analyzing bulk samples for 
asbestos in which the sample is illuminated 
with polarized light (light which vibrates 
in only one plane) and viewed under a light 
microscope. 

Plastic sheeting which is often used to seal 
off an area in which asbestos removal is 
taking place for the purpose of preventing 
contamination of other areas. 

Respirators which function by blowing air or 
providing pressurized air to the wearer. 

A form of qualitative fit testing in which 
the wearer covers the exhalation valve of a 
negative pressure, air-purifying respirator 
to check for leaks around the face seal. 

Refers to caution or warning signs which 
should be posed in any area in which 
asbestos removal is taking place, or where 
airborne fiber levels may present a health 
hazard. 

Either a full facepiece, helmet, or hooded 
respirator that has the breathing air 
powered to the wearer after it has been 
purified through a filter. 

A meeting held before any work begins 
between the contractor and the building 
owner at which time the job specifications 
are discussed and all details of the work 
agreed upon. 

Complete medical examination of an employee 
before the job begins to determine whether 
or not he/she is fit to perform the 
functions of their employment. 

A respiratory protection device which has a 
regulator and valve design such that there 
is a continuous flow of air into the 
facepiece at all times. 

Levels of airborne contaminants occurring 
under normal conditions. 

Air samples taken under normal conditions 
(background samples). 
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Professional Industrial 
Hygienist 

Progress Payments 

Protection Factor (PF) 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 
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A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
lungs. 

EPA publication of June 1985 titled, 
"Guidance for Controlling Asbestos
Containing Materials in Building, 1985 
Edition." This document is a revision of 
the "Blue Book." 

A method of testing a respirator's face-to
facepiece seal by covering the inhalation or 
exhalation valves and either breathing in or 
out to determine the presence of any leaks. 

A program for collecting and analyzing 
additional samples of suspect material to 
check on the reliability of procedures. 

Testing the fit of a respirator by 
calculating concentrations of contaminants 
inside and outside the mast. This requires 
the use of instruments. 

An abnormal cracking sound heard from the 
lungs which does not necessarily indicate 
any specific disease. 
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Random Sample 

Recordkeeping 

Regulated Areas 

Removal 

Resolution 

Respiration 

Respirator Program 

Respiratory Protection 
Program 

Respiratory Tract 

Resuspension 

Rip-Out 

Safety Glasses 

M0210030 

A sample drawn in such a way that there is 
no set pattern and is designed to give a 
true representation of the entire population 
or area. 

Detailed documentation of all program 
activities, decisions, analyses, and any 
other pertinent information to a project. 

Areas where fiber levels may exceed OSHA's 
permissible exposure limit. 

All specified procedures necessary to remove 
and properly dispose of ACM. 

The ability to distinguish between 
individual objects, as with a microscope. 

The exchange of gases in the lungs. 

A written program established by an employer 
which provides for the safe use of 
respirators on their job sites. 

A set of procedures and equipment required 
by OSHA if employees wear negative pressure 
respirators or if fiber levels are above the 
PEL. 

The organs of the body which convey air to 
the blood, allow exchange of gases, and 
remove carbon dioxide. 

The secondary dispersal or re-entrainment of 
settled fibers which have previously been 
released by impact or fallout. 

The uncontrolled removal of asbestos
containing materials from a building. 

The likelihood or probability of developing 
a disease, or being hurt, as the result of 
exposure to a contaminant or a condition. 

Self-Contained Breathing Apparatus 

Protective eye equipment. 
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Scanning Electron Microscopy -
1.illtl. 

Scanning Transmission 
Electron Microscopy (STEM) 

Serpentine 

Shop Drawings 

Shower Room 

Significantly Damaged 
Friable Surfacing Material 

Speci fi cat ions 

Spirometer 

Steel Beams 

Stripping 

Structural Steel 

Substrate 

M0210030 

A method of microscopic analysis which 
utilizes an electron beam directed at the 
sample and then collects the beams that are 
reflected to produced an image from which 
fibers can be identified and counted. 

A combination of a transmission electron 
microscope with scanning and focusing coils 
so that a beam of electrons can be scanned 
over the sample or pinpointed in a 
particular area. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived, 
distinguished by their tubular structure and 
chemical composition. 

Detailed drawings of selected items used in 
the construction of a building. 

A room between the clean room and the 
equipment room in a worker decontamination 
system in which workers take showers when 
leaving the work area. 

Friable surfacing ACM in a functional space 
where damage is extensive and severe (AHERA 
definition) . 

A written set of standards, procedures, and 
materials for the construction of a 
building. 

An instrument which measures the volume of 
air being expired from the lungs. 

Building components which support the 
joists. 

All specified procedures necessary to remove 
asbestos-containing materials or asbestos
contaminated materials from their substrate 
or from any component or structure of the 
building. 

A building component which is designed to 
support other structural members in a 
building. 

The material or existing surface located 
under or behind the asbestos-containing 
material. 
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Supplied Air Respirator 

Surface Sample 

Surfacing Material 

Surfactant 

Synergistic 

Thermal System Insulation 

Transite 

Transmission Electron 
Mi croscopy (TEM) 

M0210030 

A respirator that has a central source of 
breathing air which is supplied to the 
wearer by way of an airline. 

Wipe or bulk sample taken from the suspect 
surface to ascertain presence of asbestos 
fibers. 

Material in a building that is sprayed-on, 
troweled-on, or otherwise applied to 
surfaces, such as acoustical plaster on 
ceilings and fireproofing materials on 
structural members or other materials on 
surfaces for acoustical, fireproofing, or 
other purposes (AHERA definition). 

A chemical wetting agent added to water to 
reduce its surface tension and thereby 
improve its penetrating capabilities into 
asbestos-containing materials. 

The combination of two effects which is 
greater than the sum of the two independent 
effects. 

Levels of contaminants established by the 
American Conference of Governmental 
Industrial Hygienists to which it is 
believed that workers can be exposed to with 
minimal adverse health effects. (Threshold 
limit Values) 

Time-Weighted Average, as in air sampling. 

Material applied to pipes, fittings, 
boilers, breeching, tanks, ducts, or other 
interior, structural components to prevent 
heat loss or gain, or water condensation, or 
for other purposes. 

A legal wrong, sometimes referred to as 
negligence. 

A trade name for asbestos cementitious 
products. 

A method of microscopic analysis which 
utilizes an electron beam that is focused 
onto a thin sample. As the beam penetrates 
(transmits) through the sample, the 
difference in densities produces an image on 
a fluorescent screen from which samples can 
be identified and counted. 
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Treated Cellulose 

Tremolite 

Type B Reader 

Type C Supplied Air 
Respirator 

Vermiculite 

Visible Emissions 

Visual Inspection 

Wash Room 

Water Damage 

Wet Cleaning 

M0210030 

An insulation material made of paper or wood 
products with fire-retarding treatment 
added. 

One of six naturally-occurring asbestos 
minerals. Tremolite has few commercial 
uses. 

A physician who is specialized training in 
reading x-rays, specifically in recognizing 
lung disorders. 

A respirator designed to provide a very high 
level of protection which supplies air to 
the wearer from an outside source such as a 
compressor. 

United States Environmental Protection 
Agency. 

A micaceous mineral that is sometimes used 
as a substitute for asbestos which is 
lightweight and highly water-absorbent. 

Airborne fibers given off from an asbestos
containing source that are visible to the 
human eye. 

A walk~through type inspection of the work 
area to detect incomplete work, damage, or 
inadequate clean up of a worksite. 

Wet Bulb Globe Temperature, a heat stress 
index. 

A room between the work area and the holding 
room in the equipment decontamination 
structure, with hot and cold or warm running 
water and suitably arranged for complete 
equipment and waste cleaning. Waste water 
must be either filtered or disposed of as 
asbestos contaminated waste. 

Deterioration or delamination of ceiling or 
wall materials due to leaks from plumbing or 
cracks in the roof. 

The process of removing asbestos
contamination from building surfaces, 
equipment, objects, tools, disposal 
containers, etc. This may be accomplished 
by washing with cloths, mops, sponges, or 
brushes, or by showering with water in the 
wash room. 
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Wetting Agents 

Work Area Isolation 
Structure 

Working Drawings 

Workmen's Compensation 

8-Hour TWA 

M0210030 

Materials that are added to water which is 
used for wetting the asbestos-containing 
material in order for the water to penetrate 
more effectively. 

A series of connected rooms, typically 
consisting of a clean room, shower room and 
equipment room. It permits equipment and 
personnel movement to and from the enclosed 
work area while preventing air flow from the 
work area. It is also used for the 
decontamination of workers, materials and 
equipment. 

A set of drawings which reflect the intended 
construction and appearance of the building. 
Also known as building plans. 

A system of insurance required in some 
states by law, financed by employers, which 
provides payments to employees or their 
families for occupational injuries, 
illnesses, or fatalities resulting in loss 
of wage or income incurred while at work. 

The time-weighted average for an 8-hour day; 
used in expressing airborne asbestos fiber 
concentrations. 
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