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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. 
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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 alkalies. 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 chrysotile 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 "clubbing" 
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 brlef 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. This 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. Nationa7 Emission 
Standards for Hazardous Air Po77utants. 40 CFR 61. April 5, 1984, as 
amended November 11, 1990. 
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USEPA. 1985. U.S. Environmental Protection Agency. Measuring airborne 
asbestos f0770wing an abatement action. Washington DC: USEPA. EPA 600/4-
85-049. ("Silver Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui7dings: Simp7ified samp7ing scheme for surfacing materia7s. 
Washington DC: USEPA. EPA 560/5-85-030A. ("Pink Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Guidance for 
contr07ling asbestos-containing materia7s in buildings. Washington DC: 
EPA 560/5-85-024. ("Purple Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui7dings: Guidance for service and maintenance personne7. Washington 
DC: EPA 560/5-85-018. ("Custodial Pamphlet") 

USEPA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insu7ation. 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 Materia7s in Pub7ic 
Bui7dings: 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 Bui7dings. Environmental Sciences, Inc., 105 E. Speedway 
Blvd., Tuscon, Arizona 85705. 

Asbestos Laws and Regulations for the State of Tennessee. 

fh\lJOJ.05\ompl.n 12 



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-Wilson 
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 Supplies 

All Suppl ies 

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 plenum"--where fibers 
can be transported by the heating, ventilation, or air conditioning 
(HVAC) system throughout the building--special 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 
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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 Asb.~stos 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 resinous1y-bound materials. Further 
analysis to more positively confirm the absence of asbestos 
by qualitative transmission electron microscopy (lEM) 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 
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A. fires, explosions, earth tremor or other natural 
disaster affecting asbestos-containing materials 

B. failure of structural members affecting asbestos­
containing materials 

C. major delaminations 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 a-hour Time 
Weighted Average), and/or the excursion limit (1.0 f/cc 1n 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 
(ROICC) 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, B and 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) 

ih\1303a02\omplan_l 27 



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 

ih\lJOJa05\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 (AlHA) 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-020S0B, Removal 
and Disposal of Asbestos Materials). 

Both area and personal air sampling shall be performed to determine the 
workers'S 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 S-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.S 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.S) 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 
buil di ng, 
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 shift 

*** - 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 personnel to reduce employee potential for exposure to airborne 
asbestos fibers. The materials and situations described in Sections 6-17 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 continue 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: r---.-.------

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 n*n 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. 
G10vebag 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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S.l.l.S 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 IS 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.SS) 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 ftl) of the work area is 
determined by multiplying the floor area by the final work area 
ceiling height. The total air flow requirement (in ftl/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). 

ih\lJOJa05\omplan 

Total air flow requirement in ftl/min = volume of work area {in 
ftl)/lS min 

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

Number of air handling units needed = [Total air flow requirement 
in ft l/min]/[7S% of Rated Capacity of unit (in ftl/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. 
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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 An equipment room, constituting an airlock, with two 
polyethylene curtained doorways, one to the work area and 
one to the shower room. 

5.1.2.3.2 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. 

5.1.2.3.3 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. 

5.1.2.3.4 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 
simil ar 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. 

5.2.1.8 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 Prepare site in accordance with Section 5.1 - Preparation. 

5.2.2.2 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-02080B, . 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-
02080B, 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. 

5.2.2.3 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-020S0B, 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-020S0B, 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 At" 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 1/12S" 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, conYerters, 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-establishment 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 G10vebag (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 unit{s) (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 
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 
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. 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. 

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

2. 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: 

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

;h\1303a02\omplan_3 67 



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. WINDOW PUTTY 

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

A. Natural weathering over extended time periods. 

B. window pane/frame removal or replacement. 

C. Fire damage, earthquakes, or other natural disasters. 

D. Vibration from external sources such as mechanical equipment, con­
struction operations, etc. 

E. Other activities which could cause damage, abrasions, vibrations, 
etc. to the window putty. 

10.1 Minor (Small-Scale, Short Durat;on Projects) Work Procedures 

These procedures are guidelines for minor work involving three or less 
square feet asbestos-containing window putty. 

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. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. 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 complete window 
frame units, for example). The minimum requirement for external 
access restriction is to rope off a 30 foot wide perimeter around the 
removal site. 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. Should fiber 
levels consistently remain at or below 0.01 fibers/cc, then the 
Designated Person (Public Works Officer) shall have the option to 
discontinue protective measures as long as the same window putty 
materials are being removed with the same procedures. 

10.2 Major Work Procedures 

These procedures are guidelines for major work involving greater than 
three square feet asbestos-containing window putty. 
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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. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. 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 
complete window frame units, for example). The minimum requirement 
for external access restriction is to rope off a 30 foot wide 
perimeter around the removal site. Negative air requirements and 
showering requirements shall be enforced regardless of method used. 
Should fiber levels consistently remain at or below 0.01 fibers/cc, 
then the Designated Person (Public Works Officer) shall have the 
option to discontinue protective measures as long as the same window 
putty materials are being removed with the same procedures. 
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11. CONTAMINATED SOIL 

Typical activities and external forces which may cause asbestos 
contamination of the soil or may cause the disturbance of existing 
asbestos-contaminated soil (typically located in crawl spaces and pipe 
basements), and thereby 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 vicinity of soil. 

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

11.1 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 crawl space areas, proper work 
procedures must be implemented to assure that any disturbance of 
asbestos-containing materials does not result in contamination of the 
soil or of adjacent areas or fixtures in the crawl space. 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 soil or 
adjacent areas or fixtures. 

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

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

b. Spreading a layer of plastic, sand and/or gravel over the 
contaminated soil 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 these surfaces. 

5. Depending on the extent of the disturbance to the contaminated 
soil, containment barriers, negative pressure requirements and 
showering requirements may be waived by the Designated Person 
(Public Works Officer) if the crawl space 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 crawl space. 

F. If certain areas of the contaminated crawl space (or the entire crawl 
space) are to be abated so that maintenance work can be accomplished 
in a less restrictive manner, then several alternatives are 
available. 

1. Removal - This can be accomplished by hand (shoveling the 
contaminated soil into bags or drums) or by using a suction hose 
device ("Vac-Loader"). This alternative could be a problem if 
the contamination of the soil is significant or if there are 
burial sites of old asbestos insulation. 

2. Encapsulation - Effective encapsulation of soil is still a young 
technology and care must be exercised in selecting and testing 
the proper encapsulant and installation contractor. If possible 
other previous installations of the encapsulant should be 
inspected. 

3. Enclosure - Several forms of enclosure can be considered 
including plastic, sand, gravel, concrete, or combinations of 
these materials. Care should be exercised in designing this 
abatement solution to assure proper drainage and accessibility is 
maintained. 

Ih\1303a02\omplan_3 72 



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-containing 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 5.1) 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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CHAP'T'ER ~ 
AIR POLLUTlON CONTROL 

SE.CTlON 

PART I - AIR QUALITY 

o'il-~-I~J. Int:nt 3t1d ~tr,Xlse. 

Ol-~-l~~. Cre~tion of .:lir ,ollution control board - \tembers - ~.teetin,s - OrlaNutil)n. 

U-!'-l~'. Powe:'s and duties.:lf board ~d depar~ent. 

,H-~-IOG. ~tac-.e:'S to !:)e ~nsldered in e:cerc:isinl l)Owers. 

&3-2'-1~7. Powers and duties ~f teCmio.1 sceetat'y. 

U-~-t03. Conduct he3.rin~ 

63-Z'-10'. E:ne:'gency stop orders for ~ Qntamin&n~ SQutC!eS - Hearings. 

63-2'-1 to. Appea1sfrom ac::ion of me board or =mmissioner. 

63-2'-111. Rlaht of board or commissioner to injunctive relief. 

6l-V-llZ. Penalty for violations - OUty of dls~ict anomeys leneral - Abatement of 
pub lie - nuisance. 

63-2'-113. Existing ci'/i! or -:rhni~l remedies !'lot imp&lr~ 

';3-2'-1 !,. LQc~ jl.:lllutiol1 contr.:ll ~rQg:"'~n - Adoptil)n by r:!ference - Exem~ti.," ::.,;n 
~tate sup::"/ision - ::::Jrt'ent 1001 ;2rolr.1ms. 

63-2'-117. Lc-Iy of nl)ncomplUnce 3t1d nonp.1yment penalties - Suit for col1c~u"n or 
&S$CSSmcnt of jlCnalty. 

63-V-1U. VatW1ces 

PART 2 - MIS~LANE.OUS PROVISIONS 

&l-V-201. Provisions not ~pllable to con.,n :ins. 
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&a-~101. ShorI: title. - This put sM,11 be known .:a.nd may be c:ited as the Wfennessee Air 
Q~Uty Ac:t." CAe-oS 1'67, c:h. 367, § 1; 1'71, c:h. 362, § 1; 1'7', c:h. 2", § 7; T.C.!. .. § H-
3403.) 

1;~-~'-I"2. Oef:niti"n,. - T~e followini temlS used in cus ~t slu1!. anless the c:ontext 
o)tne:'WlSC re;wres, ~"e the followinl me~nin:': 

(1) ",-\&r con~lninant" is partiC'..Ila~e ,"atte:" dust, fumes, :;OIS, mist, smoke, or 
":lpor, or any combin:ltions there.lf; 

(:!> ".-\&1" conuminant sourc:" is any ~nd 0111 sourc:s of ernissioln of oUr 
Clnumi~n:s, whether ~ri'''3:ely or publiC:!y owned or o~eC"Olted. ':Vi:hou: limiting the 
,~nerallty of the :ore:oling, this ter.n inc:!udes 311 t)?es of business, Clmme:~ and 
induStrw punts, wor.<s, sholpS and s=res, and he,ning ;!ftd powe:- pl.:a.nu and sations, 
buildings and other struc:tures o)f all ty!'CS, indudlng multil'le family residences, 
a~artments, houses, office !)uildings, hotels, restaur.:a.nu, schools, hospitals, o~es and 
"Cler institutional !)uildings, 3utomobi!es, trudes, tractors, buses a.,d other mqtor 
vehides. ,:U3ges and vending and service loations and suti"ns. railroad locomotives. 
ships, boau, and other water!)ome craft, ~f'table fuel-buming equipment, inc:inerators of 
all types, indoor and outdoor, refuse dumps and piles, and all suc:lc and other c:himney 
outlets from any of the foregoing; provided, howe',er, that neither automobiles. tr.Jdcs, 
trac:ors, !)uses or other motor vehic:!es powered by any fuel other than diesel 'oil and 
whie:.'\ are manufac:ured ~rior. to September I, 1'67. automobiles. tr.Jclcs, tr:lctors, buses 
or other motor vehic:!es powered by diesel oil and manufac:tured prior to January I, 1970, 
nor automobiles, truc:lcs. t:actors, buses or other motor .,ehides whio at'e' equipped to 
comply and do comply with the federal ~otor Vehide Air Pollution Control Act (compiled 
at ~2 U.s.C. subsec:tion lS,7f-1 - IS"f-&) shall be considered or determined to be an "air 
contaminant source"; 

(3) "Air ~l1ution" is i2resence in the outdoor atmosphere of one or more air 
contaminants in suffident quantities and of sue:.'\ c:harac::eristic:s and dur3.tion as to be 
injurious :0 1'Iuman, plant or ~nimal Uf: or to property, or whio unreasonably interfere 
with to'\e enJoyment of life and ~roperty; 

U) "::.:Immi""io,er" is :he commissi~ner- .;f the re..'nes~: :1e~:-:'''nen: ol: he:110 
":ftd e:'l'Iironment or his ~'Jly author::e: r~ir~nati'"e; or in :he e'Ient :Jf his .. asenc: olr a 
1:1,: ",cy in the "f!i~ of :,"t.: Clmmi""i·o,er, the de~uty c::J."rnbs:~~:r. ' 

~:;) ":.)ei'ar::ne:'lt" is ::1:: de~::ne:1: of "e:1l~:' mo1 ::1'1::- ),':ne~t Ilf ::,~ S::1te of 
TC:'lo,essee; 

(7) "PerSoln" is ;any indi'IidwLl, ~tnership, copar:ners.'\ip, firtn. company, 
c:oC"?Or3tion, assoC:3tion. joint node company, trust, esute, ~Utic1 subcbision, an 
.Ig~nc:y, authority, Clmmissi"n or de~:ment of the United Scates &ove:rament or of the 
SQte olf Tennessee ",'Iernment, or .:a.ny ot:\er lela! entity, or their le;0I1 r:i'~nuti'"e, 
.I1ent, .)r usi;:u; 

(3) "PoUtic:1l slOdi'lision" is ;s.'y muniC:ipality, c:ity, incof'?03ra:e::l town, county, 
district or authority, or .:a.ny P\lrtion or combinatio" of t'oll.) (~ or more :her~{; 

2 
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(~n ·"R.egubtions" ~l mean the st:lndards, poUcies, rules and regulations 
promulgated by the board to ~tt:1in and ~nuin ~bient air quality standards wlchin the 
intent .lnd ;JurpGse olf this p.vt; .lnd . 

(1') "7\!Onicl seaet.lry" is the :ccuaicl secreQry of the air ;lollution control 
board oJf the s::l:e of Te:messee. (.~C-.s 1967. c:h.lpter 367. subsec--jon 2; "7t. C\.ipter 362. 
suosc:c:i"n Z: 1'77. c!\apter 161. suOsect,,,n I; 197'. c!1aptcr 2". subSC1:t.ions 1. 7: T .C.A .. 
su~,.ec:ion '3-3"1)9.) 

1;3-!,-t'JJ. lnte~t .lnd '!IUMose. - [t is the intent and PUl?ose olf to"Us part t.:l :n3inuin 
p:l:"::Y ,)f me .l1r rc::sources of me sete ensistent with me ;Jrot:c--.ion olf normal he~th. 
gener.ll ""el:.u~ .lnd ;Jhl'sicl ~~perty "t the ~eople. maximum employment :lnd t.'\e full 
indust:-~a1 d:"rel",ment of the sute. The board and deparunent shOlll ~k t:1e 
accamplis!"lment of these objectives thr:3ugh the ~revention, abatement and cntrol of olir 
;Jollution by ~1 prac--jcl and economic::Llly t~ble method. [t is also the intent of this 
par: to quality for receipt of feoder!.! funds avalbble for state air ~llution co.1trol 
;Jr.:l!~ms and :.:1 ~t ena. ;his c!1a~ter s.'\.l11 be construed t.:I ,i·,.e the authority to so 
qualify and mainuin suo quaUfiotion. (Acts 1967, oapter 3&7, subsec:ion 3; 1971, 
c:.'\apter 362. subsection J; 197'. c!1apter ~', Subsec:lon 7; T.C..A .. subsection '3-3410.) 

63-!'-1'J~. C:-euion of 3ir '!IOlI'Jtion control board - 'vtembers - \t~tinn - OrnniZ:3tion. 

(a) There is hereby created an agency to be known .lS the air j)Ol1ution control 
board of the state of Tennessee. 

(b) The members of the board sh&11 ~ the commissioner of the Te:messee 
de,anment of health and environment., the direc-tor of the state planning oftice, and ten 
ClO) other members who sh&11 ~ appointed by the governor, as follows: . 

(1) One (1) shall ~ s registered professional engin~-r as defined in subsection 
63-!-101 et set:r .. who shall have at least a'/e U) ye~ experience in the field of air 
pollution control: . 

(2) '· One (ll sh:1l1 '): s physician. li,=~~sed in ,=;)m!)liance with Oa;lte:- ; of title ~3. 
·..,ho floI.'l!! ~l: ~x;J::-ie~c:1 in t:1e "e.llth ett;:c:s :Ii ur cono.miJUnu; 

~3) ~r\';: (ll s.'1.:L11 .,~ ~':lse~ in J. !:o:ld VoIr-io i:s .~r:-::1y r:!at:od to ag:ic:.dtur: or 
I:~n:ie:--/.lti,)n; 

(., ~~~ ::) s.'~: .,: .':::·'~!1 .:~g3;~1 in C\e · :u:\";~-:1c:tl: .,: ~ ;t .. i·/3:~ 
n.lnuf..l"::.u"i:1~ f~n..::rn; 

(,) One (1) s.'\all l)e • county e:cecuti'/e or chief e:cec:uti'le officer of & T~ 
county; 

(6) One (1) sh:lU :;'e eng3g'!:d in munici,al ;;overnment; 

fn T'MO (:) s."all ')e from Tennes~ industry !"Ia',inS ~nicl t:'J.ining and 
experience in olir ~llution .l!)ate~e!\t; 

(1) One (ll s.'\all '): in-/ol'/e~ in the ,rosr.lm of an instit".Ite of higher learning in 
the S:.1te olf Tennesse-= in·/.,hed in t:1e conduc:ing of tr:1ininz in air .,ollution C'/alU:ltion 
and '=:Jntrol: Oltld 

J 
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(,) One (1) sh.a11 :'. appointed from .I Ust :)f nominees submitted to the ,o_mar 
• by the Tennessee-conservation le2,ue. 

The ten (1:) ll?;lOinted memben' te:-ms of offie:: shall ':I: four (ll) yell'S olftd until their 
suc::.:swn Me s~lec:e~ ~d ~lified, e="c~t th.1t ~~ tef':'nS of thos~ fi:'St appointed ~I 
e:toi,.~ 15 follow,: two (2) 3t t.',,~ ':!1d of one U) yeu after date of ap,ointment, t"MO (:!) at 
t."e end olf twol (2) ye.ln .lfter dolte of .lp:wint"11~nt, two (2) .It the end of t.",, __ eJ) ye2n 
.lIter da:e olf appointment, two (2) at the end of four (to) yeMs .lfter the date of 
.lp?llint:":1en:, and Ilf the twol (:) appIlinted in "n ?ursU.lnt to dauses (l) and (,), abo'/e, 
one (U .1: :."e e:ld of two (::!) ye.lrs .If:e:- date of .l??ointme:lt and one Ul olt the end of !our 
(4) ye.ln .llte:- dolte of ap,.,inrnt::'It as design.ued by the goo/emor .11: the tilne of 
.lpPointme:'1t. If 1 IllC.lnC:y oC:::urs ~e lO·/eMIl,. m~y oli'poinc .1 member !\)r the rem.lininz 
:Nruon ,)f :,e :melCl'ired term o-e.lced !:Iy the vaanc:y. The soo/emor :nay remove any 
appointe-j member f.,,. ause. !.lo member sh.Ul be reimbursed fo,. tr:lvel in .lc:c:ord wim 
the jlro',isions of Qmprehensive tr:lvel re:uloltions as approved by .the anomey general 
and ~e c::)mmissio:'1er of fIn~c:e and adminis::".ltion. A per diem alto,.,anc:: of fifty 
~011.lf's ($'C.:l:J) Jhall only ~e ,.lid to mem::Jers for meetings at whlc.'\ a c;uorum is present. 

(c) The board shall hold at lust two ~) re,ular m«tin,s each alend&t' year at a 
place and ume to ~e fixed by the board. The C:::Immis.lioner of health and environment 
shall !:Ie c."1airman of ~e board and the board sha1.1 selea at its first meeting one (U of its 
members to se:-/e as vice chairman. A t the first regular meeting in each c:a1endar yeu 
there.llte:-, the vic chairman for the ensuing ye3r shall be selt:aed from amon, the 
members of the board. The direa::lr of the air pollution conU'ol division or service of the 
Te:'1nesse: dejlar-.me:'1t of ~e:sJth ~d :.''lYironme:'1t ,,'\all be tec:hnial secretary of me 
board. He shall receive no additional compensation for suc.'\ serlic:es. Special m«tings 
may be aU~ !ly the c:h&irman or ~y w« (J) members at the board upon deli'/ery of 
wr'i~.en notic:e ~ the offie:: ot each member of the board. Seven (7) members of the. 
board shall <::Institute a quorum, and a quorum may aa for the board in all matte!"S. The 
decision of .1 maj:lr'ity at & quorum shall ~e determinative of any question ~efore the board 
eo:ce::?t as "t."Ie:"'ltise sj'edaUy ~rcwidel:l herein. (Ac:-..s n~7, etapter 3'7, subsec:-.ion ~; "70 
(Adl. S.) c!'lapte:- $33, subse-:tions 1,2; "71, c:."1apt~r 103, subsec:tion I; "71, chapter 362, 
s~sec:illns :.0, ,; "'odi!ie~; i",?I. olin • .\c:s 1972 (Adj. S.), ,=!'IaDter '~2, subsection U; .'.cts 
'''7'; (A.:1I. S.), ~'Upter 63', su:,seo::ion 1; "7'; (Adl. S.l, c."I<1pt~r S1J6, su;,~eaion 1"); im91. 
am •. \C:l 1973 (.\dj • . Cj.), -:!'Iapte:- 93:', s-... bseCtiuns r&, 36; T.::.A., ,uosectilln '3-3:011.) 

.:;:-~,-!~,. "J ..... '!:'S ~nd .1-Jt:·~1 .,t -'1l:lt'1 snd de.,.u:ment. - (01) ""..vel's and d:.!ti~s of the 
:'lJara: 

(:1 ':-:-nul;;,.::: -.lIes 1:'1: :--:a-..;!.3:i.:"Is :0 :!!e::: t."I~ :nt:~t :L"Id j)ur,~s-:,,: :,~ ~r:, 
,·JrslU.,: ::1 ~~ ,r":si.,.,, -)i :,e :':n&1.J:"TI :'d;nini:nrati/~ "I':lcel:l:.:rcs _\.:-.. Se-.:-JO:'lS !l-J­
I:) I S!~. Suo rules olftd t'~~·~tillns 11131 indude, but ~ not necessarily limited w, 
those defining; ambient .lir quall':'/ stancbt'ds; emis.lion sundarcis; general polices or 
plans; :1 syste'n of permits; and a soedule of : __ s :01' re-/ie'" of p~ and speefiations. 
issuanc= "1' t'e:1ewal of ?emits. :II' inspection of air QnumiiUl'lt sources.. E:niuion 
sc.nd.lr~s for S:ltionary sources adopted by the board shall indude rqubtions bued on 
Cle ·.IIe:~;'t "f ."at=ri.1ls entedng Cle jlf'Of:CSS ausin~ the emission as an option.U 
al :e:":'lati-/e to t'~&u1:Lti\)ns pl'~yiousl1 ol=::I!2te~ 

(2) Hold he.lrings and iss:.!e such orders and determinations as 111:11 be ncc:css;1r')' 
to ~ffec: the int=nt .lftd pur,ose of C'lis p.ut; 

(3) - • !snbUsh, modi!!, or sme!'ld, wi~out hearinl, policies. l'radces, rJles or 
r:a'Jbtio:'\s '_vi~ :-espe-::: t" ?r:lc~d:.:r:'ll .3.Sp:c:s of :,oard ac:i-/iti~s; :1nd 
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(,,) ~use to be instituted in a court of competent jurisdiction, lqal proceedlngs 
to c:om~l comp~nc:e with any order issued by the boud. r~ement of this put. or nale 
or r~subtion adopted punU3nt to this p.1t't. 

(:,) Powers ~d duties oJf the deil;u'tment: 

(I) De·/c:I.3p and recommend :0 t:\e 003.ard pl:lns for ~ compr~h.:nsi·/e ~r pollution 
:::mtrol ilrogl":lm fol" the sete of Tennc:3see. to I"e"/iew suo ;:Juns from time to time and 
rec::llnmend :0 to"e !:Ioard suo ~ges ;u m.l.y !:Ie deemed olppropri.1.te; 

(2) Re:;uire C'I.1t :lny perSoln fW'!'lis." the deilu:ment inform.1.tion r~red !:Jy it in 
disC'l;u'!~ of its d:Jtics under t:\is put. it the depart:nent has :"'euon to !:JeLieve suo pe:'Son 
is. 01" may ~ ~bout to, ausing or c::JntrL!lutin& to All" ;IOllution, provided. ho.we"/er. th.at no 
suo penon shall ;,e re;uired to disc:1ase any seaet .formu1.ae. pl"~ses, or methods used 
in any manufacturing 03per:1tion C:1tried on by him or under his direc:t1on. The composition 
of &it' conumirunts shall not be c:tInsidered seaet unless so ded.ued by the department 
and to"e de.,artment So"lall h.l.ve the ~wer co issue protection orders t03 prevent pubUc: 
dissemination; 

(3) E:1ter at all re5Sonable times in or upon any private or public ;lroper'ty exc:ej)t 
~rivate residences for :."e pUf'l)ose of inipec:"'.ing and investigating any c:tIndition which the 
depar.ment' shall have reuonable Quse to !:Jelieve to be an &it' contaminant sourer, 

(~) Provide such techniol, scientific: and other services as may be required for 
onying "'" the p~visions of U\i.s part. The basic penonnel for sudt purposes shall be­
those employ~ by the department; however, the department may, by agreement. secure 
these or other services from any other agency, and within budgetary limitations may 
arrange c:ompens;1tion for such services; 

") Reeei·/e. budget. reo:eipt for and administer- sue:." moneys as are duly 
a;:propriated or granted for ;he purj)Ose of this ~ provided that all such moneys s.'\all ~ 
deposite-;i with the st.1.te tr'!!uurer; 

(:il R~;ll"ese:1t :'''e sete "f Te~nessce in matte:-, per-t:lining to ;llans, ,I"ocedures 
,)1" :1e&"ti~ti,)ns £.31" intersete com9<\C::s reL:l.ti-le t::J .:lir ,0l1ution or in matters j)er:aining 
:~ u:- :;ual~ ti ::lfltrlll ro:gil)ns; 

' . (7) ::",Ue-:-: and disle:nin!.~e informati"" re1.1.:i·~ to air ~oUution; eftc:tlUl":1ge 
'l'olun::1ry e.:lo~er-."lti03" Ilf -If!e~~d ~:rSol"S or ;r:lUpS in l)r;:se:"'"l'ing ano:1 I"c:3Qring a 
:",:a.:I~~'e .:J':".;:'~ oJ! :1i:- ;luri:!; ~'.!"I'i~ •• ~"$ .. It l..,d -:~!'Cr:1t.: .,it." ~ti\~: 1i~:.ces, ~:"'s.lns 
.31" or~~;Js in ·n.t::rs i'=:::linin:; ::.l .lir iI"U'.Jtill.,; snd enC:.l'Jr1;;r: l.uth~r'.::ed .1.ir iI""'Jtion 
age:.ces of ilolitiol su!:ldi-lisio:lns :0 ~dle ~r ~oUution problems ..,i::tin their tc:3pecti'/e 
jurisdictions to t:\e :reatc:3t extent ;lOssible and to ~rovide tec:hniol assistance to 
politiol subdi·,W03ns requesting same; and 

(3) C.1.use to bc insat'.Jtcd in .1 court of c:ompete:'lt jurisdic:"'.ion Iqal proceedings 
to c:om~el c:omillianc: ·.lti th ~y Ilrd:r :.ssucd !»y> the Qoud. 

(d (n :xeraslng ;hcir ~'_rs .1.nd dutin re1.a ti.,'! to major ~ proi~, as 
defined in subsec:"'.ion 13-13-102. t:\e !:loud and the dcpartment ~1 ~cipace in the 
joint :~/ie'" process :lnd expedited rO:-/ie.., Pl"oc:ess pl"ovided for l:Iy c:h.apter 13 of title 13. 
(Ac:"'eS 1967. e:.'1.a;lcer Jlj7, subsection ,; 1971, chapter 311, subsc<::""Jon 1; 1971, c:h.apter 362, 
s~sec:tons a. 11; modifid; Acts 1979, chapter 299. sulllection 7; 1931, capter 131. 
su!Jsc-:::on 27; T .C."' .. su!Jsc-:tion 'J-J~12.) 
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&3-~'-IO&. Mat:e~ to be considered in elCercisin! oowen. - NothAnl in this par: ~l be 
deemed to Ir.:ant the boud oX' depuunenc any Juns4ia.ion or authority with respect to air 
~llution e:cistinl solely within commerdaJ or industri&l plants, works Of' shops or to 
:affcct the rebti.ons !)etween empl:)yen and empl"yees wiL" respect toO .or 2rWnl out of 
any cnditi.on of oUr ;IOllution. In e:cc:r--lsins powen tol ~reve:l" abace ~d centrol oUr 
;IOlJutian the ~d Of' deputment shall :iv4t ~ consider3tian to o1lJ po:rtinent lac:u 
inc1udinL but not nec:ess:arUy Umiced to: 

(1) The ~c::ter and delree of injury to, or interference with the ~rateCtian/of 
the he;uth, gener:a1 welf:are and physic.! ~roperty of the people; 

(2) The soc:131 .:and eQnomic: value of the air con ~m,nant s.ourc:e; 

(3) The sui ability or unsuiubility of the air ;IOUutian source to the area in whio 
it is located. In this respeet it is exprasly antic:ipa~ that the l:Ioard may esDbllsh zones 
.1I1d Qtesories of air cncamNnt :sources in which the Standa(ds. rules and rqubtions 
m.ay diUer accrding to zone and ClteJClry Clf air .:onuminant source; and 

(~) The tec:.'\nia! pnc:tic:abillty and economic reasonableness of reducing Clr 
eliminating the emissiCln of suC\ air contaminants. (ActS "&7, chapter 3&7, subsec:tian &. 
1971, c:h&pter 3'2. subsec:tian 7; 1'7', Chapter 29'. T.c.A., subsection 'J-3.11J 

($) The econClmic: ben!iWt Z&ined by the air cncaminant source thrClUSh any 
failure tel comply with ~is1C1ns Clf this ~ and resulatiClns promulzated thereunder; and 

(&) The amCl""t Clr degree Clf effa~ put forth by the air contaminant source to 
a.ttain compliance. 

';3-V-I07. PClwen and duties Clf teOnia! seeetarv. - The tec:Mic:al secretary or his 
aut:'lortZed re~resenati.ve sha.U have the following ~wen and duties: 

(1) Anend &11 meetiniS of t",e bO&t'd, but not be entitled to a VClre; 

(2) Exercise zenenl supec-/isi~ ClYer III ~ns employeo;! by the board and oy 
the .:lir ,oll'Jtion contr~l 'ii'/won "r sec-lice of ~e depanment; 

(3) ~.take or aU5e to be :nade sue:." in-/esti&stiolns as the board :nay dire':t or 
auth,,:O:-::-:. ;:)r u m:ay lle warranted due cO) recei~t of infonTIOition conc:mins an alleged 
·""Iat'"n 'If ois =,an: 0)" of .1I1y rule. r'':lubti"" '!Ir "r~er ~ro.nul:at~ hereunder; olr u o,e 
·;n!' "rh::- -..,is~ .j:::":1 :l:S-/!sa~le. snd fJr this ~""',Jse he 50'1311 !\.l-'e th~ !iih= :.0 ent::: ~t ~1 
::~:taille eill,es in .Jr 'JP\ln any ,ri-/OIte or ~ubl~.: "roperty exc:~t .".-i·/:lte ,.~i.unces; 

(~) End~·'Clr tCI the fullest elUent passi:'le to obQin compUance with this par: 
and with rules and regula.tians promulg:a~ ,unuant thereto by conference. conc:iU3tion 
and penu.uion; 

($) wue fonn&1 noti~ of omplaint snd ,rosec:".lte suc!'l .complaina before the 
board; 

(&) H3ndle o:arrespondence. :Cee:» records. ~repare reports .1I1d ?erfor:n suo other 
duties as the ~d may direct or aur.'\;)riz: or as may ensue as an employee of the 
department; 
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(7) lni~te &!ert. warning and emer&ency &ction in ~ccordance with emergency 
episode pbns and ilr'Ocedures promulgated as rules or regulations by the baud; and 

(:n At his disaeti",,; request the presence of &n ~lIeged "iolatol" of this put or 
of the re:ubtions ~t ~n inlarma! :ne:ting of the swf of the di'/ision of .ur ~l1ution 
cntrol to show Quse why furmer enfol"o:ement ;action ought not I)e taken by the 
detlutment. 1":1e tll"ac~~n:s of this .ne~ting need noc !)e I"ecol"ded. 

6S-U-I'J3. C"ndu~ oJ! !'Ic:1rinu. - (.:1) He:1rings ~e!ore ttle bO.:1rd shOlll ~e conduC':1:'!i in the 
101l0wl:t:; manner: 

~) .~ ;:erson ~o:rie-ted by ~ decision or ;action of :."e tec"nial seaeur-y on a 
permit. o~er, "r :1Ssessment m.1y I"equest .1 heMing before the ·boud ,unu&nt to ::te 
provisi"ns of this part. Suc:n he:1ring and he:1rings before the board .,n reques~ for 
vMiMlCes, c::rtifiatcs of e:cemption, and permits sh&11 be conducted as contested ascs in 
accordance with the Uniform '\dminisc.~ti·/e Procedures ,\c-.... C_~ .. Sec:iun 4-'-301, et 
seq. 

r.,) The board or the commissioner ·or :us rei'resencative may hold ?ubUc hearings 
on any ma~er, within their jurisdiction under this part. The board may promulgate 
re:'.llations cncer:1ing subJeCts on whio j:lublic hearings are required &nd the procedures 
for those hemn:,- Reuonable notice of suett public he:1ri:1gs st\all be given. 

63-2'-109. Emergency stoo orders for air cntaminant saurces - Hearings. - Any other 
provisions of law U) the conc:-ar-y not'Mic."'tanding, if the commissione:- finds that 
emissions from the operation of one (1) or more air contaminant Sources is causing 
imminent dang~ to human he~th and safety he may with the approval of .the governor 
oreer the person or persons responsible for the operation or operations in question, or the_ 
person or ?ersons ausing or contributing to the air pollution to reduce or cIlscn;inue 
immediately the emission of air c:lncaminants, and suett ordcr shall fix a place and time, 
not later than twenty-four (211) hours thereafter, for a heui~g co be held before the 
cmmiui~:1er. ~ot more to"'n twenty-four (24) hours after the commencement of such 
he;uoins. anc! ·.vic."out adJournment :he~e~f. :he cmmissioner shall al!irm, modify or set 
asic~ ~is "1":'/ious od~r. The commissi'~:1et' shall ouse a tt':l"sc:iot to l:Ie m~doe of ::tc 
\ilr=c:e:L"~s in :1ny suo he.!rin3. c=?i~s of whic:." s:utl ~e made ~';llilable to :LI1 ~srties 
s! !·~~:e1 •.• : s :-::1s:l:1~le -:=s:. ~.\c:s t 9';:'. c."apt~r 36:'. sui)s~cti.,n 9; T .=_~ .. "J~sec:i"n 
n-3kl';.! 

'; ,):~'-I! :. ;'Jc:':::ll ~~':"!·Y. An ~;:I?~J.! '''~)' ~e t3Oce:1 :1"'''" any !hsl ":-~er or "Cloer fin&! 
.1t:::!'~;.'l·.=.l·: ."J:'SI,.l:~: • .) C:li.i ,.u'-: 'ly ~,::. :1£r::-, c'Cc:jlt :he ~oe~:'1'1O:!1t. .II~U ~ .lr /':lay 'le 
.l;!-/"!!':t.:!? .!! :-::1:1 :l1o:r~!)~. Sue::' ~p,o: .. !l ;.'1.Ul 'l~ eonoJuc:e'J in lcc:ordanc: -.i:t dle 
Unilorm .~dminis:r:1ti·"e ?:-ocedurcs -'Ct. T .C_~.. Sections ~'-30 1 .!! .!!a'; pt'O'/ided, 
howe-/er =ut no heoaring shall ~: st""Med by me Chancer-y ColJr. from any cIlsposition 
made by the !)oar~ if suo disposition has Oecome fi!13l as .1 result 01 a ~'s ~ure co 
~ppcu ~t ~ hearing a!-:er having r~es:e'!1 such hearing or .1fter havin, received adequa-;e 
no tic:. 

';3-2'-111. R!:;ht of board "r c:ommissi.,"er to iniunC':i-t"! :-elier. - The board or 
c::Im:nissioner m~y cusc to "e ".,scHuted a chil action in any curt of c:lmpetent 
jurisdiction for inlunc-.i·/e relief to pre-lent viol&tion of any duly promulgated ruJe or 
re".l!~tion "r of any order 01 the board. (A~ "'7, ctlapter 3'7. subsec-.ion 11: 1971, 
o~pter J';:' subsection 9; T.C.A .. ,ul)sec:tion "-3"03.) 

7 
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n-!S-II2. Penalty for violations - Dutv ot dlstric:t attomevs menl - Abatement of 
public nuisan~_ - la) Any penon who will fully and knowincly "io~teS or b.ils to comply 
wlUl ~y ~rov,sion of this part. any baud or administr3ti·'e order, or any duly promulpted 
oUr ~Uution contrOl re:ubtion. or any orclin&nce adopted punuant to this pitt. shall be 
cwlty ol ~ misde:nunor and sNll ~ ,unis.'\ed by a tine of n.:It less c:wt lllty dolbrs 
(:S'I)~O) nor :nore than one thousand doU3rs (S 1.:100) tor eac:n ollense. For the purpose of 
t!'Iis se~ti.," e,lC:!'1 day ot continued ·,iolation will ensticute Ol se;lar:l.te olfe:ue ~d lha11 be 
punishable as suc:n. 

(b) No wat'ntlt. ,resentment or indictme!'lt arising under this C\a,ter' shall be 
issued e:tc:~t upon appliation. authoriz:d in Mriting, b)' the b03rd. the commissioner, or 
ei t!'Ier ot the:n, or by :l 1001 ~Uution ~nu.,l progr:1ln ope~ti."'lg under' ;l cer.iliate of 
exem~ti.,n =,unuant to subsec:-.ion &l-V-! U, l~r :l .,ioLulon within iu juri.sdidon. 

(d It shall be the dUty ol the district attorneys general in the vuious circuits 
t."roushout t."e sUte to assist the b.lard Or' c:ammissioner', upon request, either' by 
prosec-.lt1ng Or' :'y usistinS the baud or t."e em missioner in prosec-,Jting those penons the 
~oat'd Or' emmissioner' h3s reuonable Quse to :'elieve ue violOlting any provision of this 
pat't or any rule or regulation duly promulpted in ac:cordance with the provisions ol this 
pat'':. 

(d) In addition and supplemental :0 any criminal adon whidt may be Pr'osecuted 
under' this sedon, the boat'd and c:ommis.sioner' shall have and ue vested with jUr'isdic-.ion 
and autl'lof'ity co deter'mine whether' or not any provisians of this put, or rules or 
regulations adopted ;lunuant thef'eCO, or any order of the boar.l has been violated and 
whether' Or' not such violation constitutes a public: nuisanc::. Upon such finding that a 
public: nuisance does exist, the baud or commissioner has authority to abate any sudl 
public: nuisance in the manner' provided by the genera1law relating to the abatement of· 
public: nuisanc:es. (Acts 1"7, chapter J67, subsec:tion 12: 1'70 (Adj. SJ, chapter' '40, 
s~sec:tion 1: 1'71, c:napter 362. subsec::ion 10: 1976 (Adj. S.), C\apter' 63', subsec:tion 2: 
1979, ~pter' 2", subsec:tions 2. 7; 197', chapter 422. subsection 17: T.C_~., subsec:tion 
'3-3419.> 

1j3-!'-1 n. E~isti,,~ ci·,il or -=riminal r~,ne-:!:e, "ot imoair',,-J. - No e:dsting d·/if or criminal 
re~e~y, !~r' an)' "'ro,,:ful •• :tion wili~"! is 1 liololtion ot any ~rO"Iision of t!'Iis ~ar't of wIlidt 
i:i 1 '/iolatio" Ilf :lny rule O)r r~lubd.:J" ,t t!1: boar;i :,ro)mulg1t;!d her~l.U\<!e:- s:'£11 ':I: 
i.n.'aired ':I~ this ~t. (.\.::s 19';". o.!.;ner 3~7, i'JiJ~~:-joJn 13: 1979, Co'\apt::- 21', 
S;Qscc::O'1 7, T.C.A., s""section 'J-J~2~.) 

.;"!-~,-~ !,_ L;:'-:;11 ,)oJI!'Jt1.,,, -:oner,1 ,r''!:"l''~ - \:1;:,"ti.,., ., ... r~!~:"·~c:e - !:fe"TI":ti.,,, ~r')fn 

H:l:~ iU:l~~/:,.;:,n - ::~r're-H ior.~1 """·;!":1:"!"11_ - {.l) \:'Iy ,nun":;j)..\I;t~· ..)r ouney i:'l tllis S::lte 
may ena.:t, oy ordinance or r~luuun r:Si'~·,ely, air' ~lIutiun contrQl rez'.llAtons not 
less .strinse:'lt than the stancbrc1s adapted :.,r the stolte pursuant co this part. Or' any such 
municipality or county may also adopt or f'Cpeal :In ordinance or res;,lution whidt 
inef';lorllCed :'y relerenO! any or 0lI1 ot the teg.Jbtions of the !loard, 'including any dtanges 
in suO f'Caulations. when suo f'egubtions .lre properly identili~ as co etate .lI1d source 
·..,ichout sec-.in& forCl the j)f'Ovisiol'ls ot suo re;'JI.:ltions in full •. \t leut Clre-: (3) e,ies of 
suco"! r:a·~tions which are \.nQr,oratoM ~y refer~ce ,lull ~ file-.1 in the of:i~ ol the 
C:::Iunty cler1c and thef'e ~t lor ' l'ubliC: use. inspe-:tion and elQmination. The tlllng 
requirements s:u.11 not be deemed CO !)e emptied with unless the te:luired copies ~f such 
reaubtions 3re filed with the der'.c for a i'«iod of thirty (30) d:lys befor'e the adaption of 
th~ ordi~c:: or f'e~lution which inorporated suo rerJbtions by ~fe~:'Ic:e. ~o 
ordinanc:: Or' resolution inc:ot?O~ting rerJbtions ~y re!ere!'ICe s!ull be elledve until 
publlJ.":d in 1 ne'6fspaper' ~vinl & I~eral cir'=\.ltadon in t."e municil'wty ::Ir county_ 
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(b) Beton: suc!'l orc1Wnces or re$Olutions ena~Jng &ir pollution control 
regu~tions ~ become ellec-.iye. such munici~ty or county must apply for &nd 
recei'le from the ~oard .1 certitiete of exemption by the following procedure: 

0) .-\ny j:lolitic::1l su!:di'/isi.ln desi:-ing :0 ~e exempted froln C\e proYisi;:)ns of to'tis 
,art may tile a ;=Ietition for c::-~fiete of elCe!nption wit:, the techniC:11 secreury. The 
tee"niC.1l sec-eQry s:t.1.11 ;=Ir~mptly in'/estia~:e sue't petition and tn.1~e rec::Jmlnen~ti\Jn to 
the OOM:! .u :0 the disposi tion the:'eIlt; 

(Z) Upon re<:::i',ing the reC;:)mmen~tion of C'le teetnial sec-etary. the board 
m.1Y. it suet reC:::Jmmend.1tioJn is f::lr .the :;r:lnt at the ;letition. do so without hearing. It 
the re~mmendati.:an ot :he teOnial se-:::etary is O1g~nst the gr:1ntlng af me petition or 
the board, in its disc-etion, concludes that a hemng wauld be ad'/lsable. 'then a heMing 
s!'\all ':Ie held nat later than si:cty (6·J) d.:lys att!=r receipt of recommendation of the 
teonial sec:-et.1ry oy the board; 

(;n l'he certifiote 0: e:cempti~n sh.UI be gr:lnted it the board determines that 
the municip.1lity .:ar C::Juncol :,as en.1c:ted ;lroyisions for the control of air ,allution not less 
stringent t,'ta.n rote proYisi::Jns ot this par. and that such enac::ments are being. or will be. 
a~equately enforc:d. 

(~) T~e board may gr:lnt a c:ertinete of exemption in whole or in part, may 
presc-ioe a time soedule for various parts ot &n exernption to become etIec-.iYe, &nd may 
make a certifiete ot exemption conditional or provislonal as is deemed appropriate. 

U) In granting &ny c:ertiliate ot exemption. there is reser-led to the state the 
right to initiate proceedings to enforce &ny applicable rC$Olution. ordinance or regulation 
at the munici;lWty or county should it fail to obtain compliance therewith.. Such 
pl";:)ce:dings shall be the same as tor entol"cement ol &ny duly promulgated rule 01" 

regulation at :he board. 

(6) In gr3nting any certiliate of exemption, the exemption is to be strictly 
• c::J:'Istrueoj .1S limited to the languaS-e at the exernption. No ;lOwe:- 01" authority whiet is 
not -e:t?l'essly snted in the certifiete 01" -elCemption may !)e implie1. The :nunic:ipality ::Jf' 
c~unC-! may tur:hef' ~etition the Ooard ::11' sue ... power Of' a.uth~f'ity. 

,(i) ine dep.1l'~e:t': .i!t~l !f':;uently ~e:el'!'T\ine wh~C'lI:=- .lr :'\Qt any elte-npted 
m'unicip;L1ity ~r c::Junty meets :.'te t::'l1\S ot :he exemption &r:lnted and c:mtinues :0 comply 
·.vi:.'t :.'le ~r" .. ;si::J~s af this sec:iQn. It ,~ :le:el"'nin.1tio"l is rn.:lde :t:lt C'I~ :nu:\ici,.1lity "f' 
'='~"::' ~es 1'1.3: ,:'Io:-e: :.'te te:-ns .It :!'\;: c:lteln?ci,n or:1nte~ ;)f' ~;:)es "oJC ,=::Jm,ll ·..,ith :he 
pl'~ .. :si:lns ~f :.":s ~:ioJ<l. tho: de~M~ent £,,\&11 :i.3 <lotHy the ~oal'l1. :1nd th-e bO.1r~ uPO<l 
:-e.uol\.1ble notice to the munici!).1lity, may suspend :he exemption in whole "r in ,.v-t until 
such tirne as :he munici,ality or Qunty complies with the S::lte standards. 

(d Exempti~ns alr'e:1dy ir:lnted to &ny munic:i,ality 'f' C;:)unty shall e:cpi~ on July 
I. t9S6. All ne·.v c:rtinC.:lte of exemption. ,"dudin; those expiring on C\e abo'Ie date. 
shaU ':Ie for & :i:cl:d te:-'n not to exceed two (2) ye.1r'S. Provided. howe-lCr. that the 
~I'o"islons of thb j:I.1t't Soull not ~~,Iy to emissions ff'om ~y air ~ntamin.ant source • .u 
t:1.1t ter-n is de!in-ed in this etapter. whio !lurns wood wast\: ~Iely for the disposition at 
suet wood waste. 

(d) '. L0C11 l'lvernme:tt ~aions t:1l<en in &cCOl"d&nce wio chis ~c:tion sholll be 
C;:)nduc:t:d in ~C:=~I"~c: wiet c:!\a.pte:- 13 of title 13 '3Ine:'\ the ac::ion indudes s major 
e:terlY ;lr"le-::. ~s de!in~d in subsection lJ-!l-J~2. (':"c:s n"i. oa,tef' 367. subsection 1'; 
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1'71. ch.apcer 26'. subsection 1; "71. ch.apter JU, subse<:tions 1. 2; 1'72, (Adj. SJ. 
c:h.apcer 7S7. subsection h "73. ch.apCltr J2l. subsections " 6; "74 (Adj. SJ c:h.apter "3, 
subsection 1; "n. chapter J", subsection I; "77, ch.apcer 116. suOsection 1; 1'77. 
~pcer 16'. subseaion 2; iml'L am •. ~c:".s 1'73 (Adj. S.). o.pcer ')4. subse<:tions 2l. 3'; 
.~c::s "7'. oapter ~'. S\Qsec:-.iun 7; 1'31. c:h.apcc:r 131. subsection ~; T.c.A .. subse<::iun 
')-3422.) 

6!-2'-lIG. Orders .lnd Assessme:1ts of Camaees O1nd Ci',i1 P~!lalt"' .~ooe~1 

(a) When the teCulia.1 secretal'y disc::lvers tN.t o1ny provi.sion of this put or of 
any re;ulation ~romulgated thereunde:- has ~ viol. ned. he m.sy issue an order for 
c::Irrec::ion to t:\e respensi!)le ~n. .vId this order s.'ut1!)e c:ompUed wiln within the time 
Umit specified in the order. Such orCer s."\oUI be se:-,ed :'y ~no~ 5e:-/ic: :ar sent by 
c:ertilled ~1. return rec:elpt requested. The redpie:1t of such an order may be appe&led 
in the same manner laS an assessment of dam:lges or c·,il penalty under paragraph (b) of 
this section. 

(b) (1) In addition co the criminal penalties of Section 6~-2l-1", any penon who 
violates or falls to c:omply with any provision of this c:h.apter or any rule. regulation. or 
s~dard adopted lNrsuant to this chapcer shall be subjea to a civil penalty of up to 
twenty-five thousand dollars ($2',000) ~r day for eae day of violation. Eao day suc:t 
violation c:ontinues s.'\all c:onstituce a separate punishable of::ense, and such ~rson s.'\all 
wo be Ilable for any damo'lges co the scate resulting therefrom. 

(2) Any cvil pena1:y or damages shall be assessed in the foUowing ~er: 

CA) The uchnical secretary may issue an assessment agains~ any person 
responsible for the violation or damav-S. Such penon shall receive nodc:e of such­
.usessment by certified:nail, ~turn receipt requested; 

nn Any person against whom an assessment has been issued may petition the 
board for a reo/iew of the assessment !)y nUng a petition for reo/iew with the technic:al 

.secr:tary within thirty (30) d:lys of r:~eipt of the as~ssment, se::ing forth the grounds 
\ and r~uOns t=r his Objections and asking the board co hold a hearins; 

(e) If a ;letiti"" for reo/ie'" of :he &S~ss:ne:'l: U ,,~t filed wit:lin chir:jf (3,) dilys 
",f:~r the ~&te the us:ssment and it s.~: bec:ome final; 

(0) When .. /er any .sssessme:l: ius ~e~",e fino'll ~use of & ~n's bilur: to) 
lp~~1 .ei:h.!r t:Ie tedlnic:31 _~U.:'I us--sslnent ;)r th.e ~:J.Ud's o)rder, t:1.e c::n.nissiolner 
.,r t..'\c bo&r~ :nay &I',ly t:I th.e appro,ri:lte '=Our: for s ;udS'"'le:lt .vId se:!c eXe<:"'.Jtio)n on 
suc:.'\ Judimenc. The curt, in such prxeedinls, shall treat the f&.Uure to appe;LI suc:t 
assessment as a c:onfession of jud,menr in the amount of the assessment;.lnd 

(E) The c:ommissioner may institute such proceedings for judgment and execution 
in the d\a.nc::ry cur: of Oo'l'/idson C~unty or in the ch.anc::ry c~ of the «:gunt"/ in which 
~I or p&l"~ of the violation or failure to Comply oc:curred. 

·4 

• (c:) In assessing such d'/U ~ty the bc::on Sj)eCified in Section '~-~-1:J' may 
be c:onsidered. Oamages to the . state may indude any eX;Jense5 inc:"'.ATed in inves:i,atin& 
the enforcing this part, in removinl. correction, or c:rrninatin, the eUec:u of air ~Ilution 
and &Uo c:om~nsation for any expense, loss or destruction ot ,t.nt or anim~ nfc or any 
other ac:~ d:lmages or de~p e!'l~enses ouses ~y the pollution or by the v!olation. 
The ~le~ of financU1 inability co ;Jre·/ent. abace or e:Jntrol ~Ilution til' the ;lOllu:er or 

I") 
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violator ~ll not be a valid defense to Ii~ility for vio~tions of the provisions of this p&n 
or of regulations promulgated thereunder. 

';3-!'-1 ~ 7. Leo'" of nonc::Imoli.lnce .lnd nonO.lvm~t .,en:1lt!es - Suite (::Ir <:olle-:tion or 
.lS$eumor::'I t 0 ( 'len:u t". - r;le tec:uuc:;U ~ec=e cry, ::'Ie ;'OMd, .and ,." en,n :n.ur respCC:1ve 
Jur~Sdic:,,)ns, t:\e loc:.1 pollution con tr::l I prog~ms ope~ting under .1 c:rtificte of 
e~e,nption punu.1t1t to subsec:-.ion 6S-2'-11l .It'e aut."or'ized to Ico/Y nonC:Olnpli~c:e ~d 
nonp.1yme:'lt pe:'l.llties .1!:er ~ppropri.:1te notic:: ana he.:1ring, .1gainst .lny :lir C:::Int.1minant 
sourc: not in fi:\.ll C:::llnpli.1nc:: with the appliC!lle Tennessee air ;lollution c:ontrol 
r-:;;wOltions by luly I, 1979. The tec:."nicl secretary, the board, ~d Cle duly e~empted 
lo~ ,ollution c:lntrol ,rogr'3ms ue spe<:ific::11ly auth::lrized to ac:c:pt enforc:eme:1t 
resj)onsi~iUt:.r f::lr these d',,, p-enalties from the United St.:!.:es M1vironmc:tQI ,r::ltection 
agency. These ?Cft.1lties ue to be e~'laLe:1t to the ecnomic 'laLue a person may realize 
:'y a de!Oly in C::Impllance beyond luly I, 197', inc.!ucng the amount it 'Mould have cost ~e 
person :0 comply with ~I ap~Ucble air ,ollution C::Intr::ll reso.11.l.tions had ~e penon 
oosen to do so. The board will ,r~mulgate re"'uations speafyin, the proc:edures to be 
used in caLculating the penalty and ,roviciins for c;uane!"ly ,ayment' of annualized cost. 
The board, the teCu1ic::11 secretary, and the duly exempted ,Ioal pollution control 
programs shall C::Insider the matters in subsee-.ion 12!l of ,the federal C!ean Air Act in 
their actions. The C::Immissio:ter, the board, and the duly exempted loal pollution control 
,rosrams are also authorized to file suit for the assessment and said penalties .1S part of 
any other dvU ae-.ion !lrought uncer this par-_ The C::Immissioner, the boara, and :he duly 
exempted lo~ ,ollution c:ontrol prog~s are aut::arized to file suite for c:olledon ar 
ASSeSSment of the clvU ,enaLty along with other equitable relief pursuant to subsection 
63-V-III in the c:hane:r-y cur-.s of the C::Iunty wne:-e the ,ollution Is oCC"zring or where 
the violator OC' polluter is doing business. The ClanC=ry C::Iurt shall tre~t a failure to 
appeal a clvU pen.a1ty assessment as a C::In!ession of judgment by the polluter OC' violator 
to the amount of the assessment; and the C::Iurt is authorized to render judgment and­
,rovide for execution of such cl'IH penalties. Suo ae-Jons for civil penalties s.'1a11 be 
t:'~able o.vithout a jury. (Act 197'. chapter Z,'. subsection &; T.C.A .. subsedon .53-3424.) 

Ca) ,~ny person seekins a '/arianc:e shall do so by fillng a- petition for ·.rariance 
• with the tec:..,nic:a! ieeet:!ry. Tile tec"nicOl.I se~!"e!.:1r1 s;UU promptly investig'ue suo 

\ ;:Jetid;." snd !'TI.lke r'=-::lmmend.1.tion ;0 to"e !:Ioa.rd .u :::1 th~ dis~Qsiti.:ln tlle:"e~f; 

C',) t:;l~n ~-':~:'/i:'l~ ~ho: r~~::Ilnme:'lCOl:io~ of !!l: te~"nicl SI:C-etilry, the Q.:Iarj 
"1f, rf suc:.'\ ~eC::I:n!'TIe:'ld:l.ti.:ln is for the &;r:ln t ;)f Ol ,.It'ianc:, do ~ ,.,i tl:'.:Iut heui"~. I! the 
r:c:o'n,"e:'ld.l:i~., of C':~ te'.:."ni<:31 :see:tary is .1;1;:\5: C1e sr:lntin3 of ~ 'IOI.1'i:l.nce Qr the 
=o1rri, in 1:, '1i:Se"'''!:ion, .:onC'Jdes ~: Ol !1e1ri."~ w:JIJld :,e l.:-/:s1.llle, ~en :I. !1elt'in;: s~!! 
j~ .,~!~ '":~! :~:~~ ::u.:t ;I; ,~:: (;':) ~!., .:!:':" r·:·~~i~t oJ! ~,:·;~:nlne::1d.l:i." ·If :1: :e:-:~"ia:J.; 
".eo ::"i: :u:-.. ~ y ~e ~\) -lrI1: 

Ce) The petitioner ,..",,, be gi'/en ·written no tic: at :''\e earUest pndeble time 
as to the time and ~lace of suo heuing; 

Cd) .~ny member of :he board, or with the approval of the governor, any person 
lic:ensed :0 ,radc: 100W in the SU:e of Ten:'lc:5se: and :csignOlted ~y the OQud to a~ .:1S 

heuing e:Qminer, may ole: a.J he:l.rins e~miner :0 condue: he.:1rings, 1d:ninis:c: :JaN" 
s~poe~ w~thnC'Sses, and enforc: the :I.~enda."c:s of witnesses llt the he.1rins. ,a.nr 
member of t:\e board, the hearin, e:QnHner or counsel ~;lrC'Sentin, the ~rd may 
ex;smine or C':lss-e:oca:nine :111 wienes,es. A C::Im~le:e reC::lr:f of the hel.rin,' s,-,.ul :'e 'TIAde 
to,. ~'ie'M :iy the OCMl':i ""ember'S; 

11 
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(e) AU testimony s.~ll be under oath and slen0Sr:lphiaJly recorded.. The 
transcript so recorded shall be made a.,~lable to the petitioner or any party to the 
hearing upon :Mymcnt of C'Ie usUOll charses Clereof; 

(ll rne board in considering the gr~nting of a 'I~ri.:lnce sh.:lJl li'/e due 
consider~tion to the ~ities of the ;letitianer and others who mily be aUec::ed ~y granting 
or denW of the .,etitilln; 

(g) The board may milke the gr:lnting of a petition for variance contingent upon 
suo other retjuirements or restrictions on the petitioner u it may deem approl)riate and 
reuonable; 

C1) Any 'Iar!.:lnce ,r:lnted s.'ull ~e for .J. period not to 'exceed one (n yeu, but 
may be extended from time to ti:ne but in no case f>lr longer ~ one (1) yeu ilt a time 
upon rcc:)mmendation of the teOniaJ secretary and affirmati'le o1c:Uon by the board; 

(i) The board S.UU issue. enter and mall to the petitioner in writing, by c::rtifid 
mail, return r:ceipt reques~ed, within sixty (60) days following receipt of the 
recommendation of the teOniaJ secretary when no hearing is held, its final order or 
determination. Sue." order or determination shall be approved in writing by at leut se'len 
(7) members of :he board; 

(j) Upon failure of the board to issue, enter and mall to the petitioners a final 
order or determination within sixty (60) days after the finaJ argument in any such heuing 
or wit."lin sixty (60) days foUowing re=ipt of the re=mmendation of the te=utiol 
sec::etary when no heuing is held, the l)etitioner shall be entitled to treat for all purposes 
suo failure to aa as a grant of the variance requested; and 

(k) ,The burden of proof in such hearings shall be upon the petitioner. 

6l~2'~20 1. Pro',isions ~ot ao"Uc3ble to cotton 'lins. ~ The ;:Irovisions of this o&pter shall 
not apply to cotton gins. (ACts 19n, e."apter "', s~sec:tion 1; T.C.A. subsection ,3-
3"2,J 

63-!'·!'JZ. Lor.31 or~inances. - Any city, town or county having a popubtion of sile 
nunare'J ::,ousana i6.)O,:J:JOi ,;,r rnor: ac,::)rdi,,: to Cle federo1l C::1S'lS of L':J6:l, is authorize: 
,to ~na.:: ')y i:J .:.'lief legisuti'/~ !)o)(fy. "r:iino1nces, "r r:zui3tions nllt tess n:in,e:11: :h.1n the 
;;r~":sillns Ilf ;:I3.:'t 1 Ilf this Capter. Viololtion Ilf any o'f me ordinances or enaa:nents of 
:h~ 6ief ;.:guuti'l<: !)')dy is ~~cur~d '0 l)e ~ .niJdeme~r. ,unis~le '""der C'Ie senero1l 
p".anls~~:nt \::1t'Jt: :'~!:1:in; t;) : nise:~C:L'I~r". 

Aaillns Qken in o1ccordAnce wit.'l ttlu ~Ctill" sh.111 ')e CQnduc.ed in ~c=,.·dance with 
oapt:r IS of title 13 whe:l the ac-.ion invol',es a major enerzy projea as defined in 
subsec-..ion 13-13-192. (,-\C-.3 19~'. oapter 39, subsection I; 1919. chapter ~" 
subsec-.ions 3, 7; T .C_~ .. suUsectan "-31123; Ac-.s 1'31, chap.ter 13 t, subsec-.ion 3/]; 
T.C.A .. su"seaion '3-31126.) 

• 
~!-2'-!"J3. Emissi,,:'Is !:-"m li;!'It d'Jt'1 '/~"icl~. - ~) This section nuy ~e d:e-:1 as the 
"Volunur/ lns~on ~c1 MoUntenance ?ro,ram to Study Emissions fro!" Ught Duty 
V elUdes." 

(b) ,The l)~se of this section is to obtain improvements in air 11J&llty with 
res~ to the Ie-lets of l)hotoc!temic:l1 .nidants in the metrol)Olian are:l in and around 
Oa'lidson CQunty !ly: 
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(ll Undertakin, ~ voluntary automobile inspection pro,ram to determine the 
benefit to air quality th.a.t could be achleved by ~ducin& emissions from U,ht duty 
vehicles; ~d 

(2) ColUec:-.ing daa from vehicles belongin, to members of the public: on ~ 
"olunte~t' ~sis to deter.nine if suo vehic:!es emit e:cc:essive amounts of hydroc::lrbons. 
nitrogen oxides. ~d ot.",er lurmtu! c:.'lemicis. 

(c:) The Tennessee ~r pollution c:ontrol board oJf the sate of Te=,nessc:e sh;1!1 
initiate a volunary inspedon and mAinte~c:e progr:lm to study emissions from U,ht 
duty '/ehiCes. 

(d) The air ;IOllution c:ontrol board "f the lUte of Tennessee s~1 pr~~are a 
det:lUed and c:omprchensive report of tne findings of the inspection and maintenanc:e 
~rogram. Suc:h re~ort s.'l.11l ':)e submined co the governor ~d the gener.t.l assembly. 

(e) [mplementation of this progr:lm is Qntingent upon availability of feojerai 
apprapriuions and other feder3l and loal funds "'hio may be ~ppropriated for thU 
pW'i'ose, in addition C'O any ~ently bud,eted state funds. 

(n This sedon shall not apply to farm vehicles inc:1ucfing tr:I.c:-:ors and ;:Iidcup 
trudcs. (Acts 1'73 (AdioS.). c:hapter S9', subsections 1-3, T.C_-\ .. subsections '3-3'26, ,3-
3431J 

LO/ah/A.PC 
State Effec:tive aules Olsc: 1110 
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The UAPA provides;a lelal fnme<worlc widUn whio administr.1tive 3gences, such 
as environmencal re~tory a&encies m&y conduct business. The UAPA presait:es 
how 3cti.,ities sue:." as rulemakinl and contested a.ses will ~ handled to insure 
uniformity in administr3ti',e "!lencies. The procedures .ue com,le:c and time 
consuming adding to ~d sometirnes conflic:tin: re:;uiremenu in ~iron:nenQI 
statut~. In ases of conma. the UAPA gener.111y ~rev;ails. 

Below is 3n over,ie", of ~e ,rovisi.,ns Ilt the UAPA. 

The:'e 3re t:'\ree ;JMts to this ac::: Cenen! Provisions, Rulemaking and 
PubUcuions, ~d C~ntes:ed c.ues. 
The Cenenl Provisions pM1: (seo/en sec::ions) anwns these provisions: 

~-'-I~Z Oe!:nitions. 
0..'-1~3 C;,ns::"Uc:Ion ot C~aoter. This section ,i'/es me ,urpose of the act and 

incic3.tes mat t.'\ese ruies supercede others in c::ue ot conflict. 
0..'-101& Susoension of Provisions when Necessarv to Avoid Loss of Fedet'll! Funds. 

The sec:Ion allows the gOOlemor under c:r:ain conc1itions to exempt an 
agency trom the provisions of mis act if necessary to conform to tedet'll! 
law or resulation or to avoid loss of tederal tunds. This is a Umited-time 
exe:nption and me lesislarure must ap,rove further exemptions. o..'-H" [ntormal Se!":le:nenu. Informal senlement of disputes 1$ encoura&ed.. 

0..'-106 AooHetion. Lisu exe:nptions from this Oapter. inc:1udins: mllica.ry, 
go',emor, lelislature. c:ouru, county and municipal boards, etc:. 

0..'-107 Maioritv ~eeded to Oetermine Rules or C.,ntesred Cues. No nate board 
may make rules, declaratory rutings or cetermine contesu eases without " 
majority of to"te board present. 

0..'-1~3 C!1a"g~s:n Chaoter - Oele1;ation of Rule-makin" .A.uthoritv - ~e!ert'll! to 
C.,vernment O!ler:1tion Committee. The C.,vemment Operations 
Commltt~ is to re',ie'at e:.'l&naes to the UAPA and 1eZisiOltion which 
dele:~tes rule'T\;akins author-ity. 

T!1e ~ule~na:";n& and ?'J::Iii,:lti""s j).;lr: O::lnmi:u sectillns :'-'-~~I thr~uan :.-,-~, 
an<1 is sum,".uiz:~d -u folJo'''i: 

:'-!-:'J I ~~ti :i.,,, ~<)f" 'lule'f. ElIc~,t where r~t:'icted, any n',e or more interested 
;l.!:'"~.:I:';s :":1"~' r-::t:on 3n :1:;e,,<::, I"e,tJ':'tinl rolle ·lC.l,ti"n, -1mendment, .,r 
r ':;l':.i~. =te~ir.! nent:i !.lr t:l~ p.::iti.l'1 u.: ,i'len. T~e a3~ncy mus: 
prom:nly ,,.;ant or ceny the' ~tition. 

a-,-:n When Hurin!s Re~ire-j. Notic= is ,i'len and a public !1earing held exc::,t 
for emersency or publiC: necessity rules or proposed rules published in the 
Te!1nes~ .A.dminis~:\ti'I~ Resister. If" ,etiti"n for ,ubUc /learins si~ed 
:'y :!, or more ~ple is reC:l',e:1 resardins ,roposed rules. " hesnn, must 
be held. Exemption tro:n hearinss does not apply if ~othe:, S::1rute 
re1Uires the -1genC'/ to nold heMins,. , 

~'-:'.lJ ~oti~ of :ie1rins. ~is sec-olon describes the ,rocedure to l:Ie followed 
for ,uolic nottce "f he1t'in~s. . 

a-'-2~~ Conduc:-: or He:lring. This sec-olon indictes how ~blic ~earings are to be 
run. ?ersons t:s:&fyinl at me heMin! mOly request in 'atr-iting the 
opportunity t:) spe.1k to the board, if t:'\e board is not ;:Iresent at the 
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hearing. This section supplemenu specific: stltutes for aeency hcarines. 
but, in Q$e of con1lic:::. this sec:tion prev:lils. 

~,_:!:!, ProaoJsed Rule1 - .J,. enc:v C~nsid~ntian af Submissions - .Jo.dvisorv 
,Jm.nlt~ees. A~enC:-J must 0:0nSlC1.:r ,u!)liC: com.nenu Iln rutes. .-\genc:y 

must ;';1 Ie re:~ns !\lr .ldoJptioJn of rules if r:ques:cd. Agenc:-/ m:ly ~';loint 
3.dvis:lr? c:ommittee to Qnsider rulem;:akin~. 

"-'-%:]6 F:li"!i ot :tules. Sec::-et.uy Ilf Sete: 1h311 tile rules of uc:.'\ a~~!1C:Y. Priur 
to !iling. :"\I1.:s :nust ::'e .lpproye~ b~ the .lttomey &~el'":l1. The sec::-et.lt'y 
of sute may refuse to ac:c:ept rules which do not c::Jn!orm to 
re;wreme!1ts. 

~'-1~7 E!!~i'/~ I)a~es .,f !tules. Exce~t for ~mergenc:-/ and public: nec:essit~ 
rul.:s • .111 r-..l1.:s ;'ec::Jm.: etfe-:-.i·/e only ."1ftc:r appr::l'/:l! and ~3e \If ."1 3!:1-
day ;lericc sf:c::' filing. E:nersenc:y and public: nCassity rules .are 
eifec:-.i·.te the date they .lre filed. 

~'-1!J3 !:nel"!~nc:v ~ules. In C1Ses of immedi:lte danger to ,ubUc: health. 
A~e!1.::es ma~ AQllpt rules without public: he:sring. E:nergenc:y rules 
~ec:lme e!!.:!::i·/e when !iled with the Secretary of State and remain in 
ef!ec: for II!:! days. A simi~r emer:enc:y rule may not be adopted within 
t:,e same ~ear unless reuons are given why :he emergenc:y continues or 
may recur. The agenc:y shall notify affected l)ersons of the emergenc:y 
rules. 

"-'-2!J9 P~blic: " __ ~sitv Rules. A rule, approved by the attorney general and 
luea ""Ith the seC:'et:u'y of state. may bec:::lme effec::i'/e immediately or 
witnin less time than no~ rulemalcing requires U the agenc:y files a 
statement indiating c:=~ c::Jnditions are- me-t. The- rule wUl be tit 
effec= for 120 days and may be readopted under the same conditions as 
resdoption of emergenc:y rules. The agenC:-J is to notify aflee-oed l)eC"SOns 
Il! t:,e public: nec:ssity rule. tf c::Jntesred, the burden of proof is on the 
agenc:-/ to demonsu-ate that rules met criteria for adoption u public: 
nec::ssi ty rules. . 

~-'-:!l!:! (Rese",/e~) 
1l-'-211 . Aooro'/al :)f Rules by At~or"ey Gene~l. Rules must "e sppro"e~ !)y :he 

.\~~rne~ Gene:';u ;lri~r tQ tilln, "'lth ::,e secreury of state. 
:..,-:!! :!-:! ~ J (!t:ser/e~) 
:.-,--:!!!& ~Vi~!"I:!rs"":11"f :loules. Rules ma)" be ·..,it:,dra""n at ."1n~ ti:ne be!::Ir~ t!\e 

:..,.:!!, SQ'I 'If ::!!:~i" ~ Oat: ·,f :t:.:l~s. Durin~:11.: runnin~ of t!1: 30~y ;:Je:,illd 
:,e!Qre -i :'OIle r..cc::Jm.:s ~tf~-=~·/e. an ."1g-!nC:-J m."l~ asic for ."1 suy of the 
.:!!;:-:ti·/~ ~te ·)f t:I.: rule !or 'oil) :0 ';1 lUy" .\l:e:- the S::l~ :us e!'t,ir~~ :lr 
il VI :!t:!:-:1· ... :"I. :!"Ie ',a;.l"r.: .,f ::tc: J~-~!, ;:J-=:-i.):! !"esIJ;n.:s l"Unni"~. 

:r.-'-:!:i 1"·'::1:: 1it·, .,! aaie~ '~\)t ~!"·,,,e:-!·, .\C:;)"te~. Rules nut .ldo,te-1 in 
coon,U.lnc: Wlth ;Jl"::I"/WllnS ilL tnu C1apter Me ·/oid. 

~'-2!7 ~e::yir~~ aulemakinS. Each agenc:y shall adopt rules of ,netic:e 
desC"ll)lng !orm;u and informal ~roc:edures ;s.yoWable. 

~'-2:l ?'Jblio: (nsoec-:iu" Ind' C~"vin3 ot '~3~nC"' Rules. Final Cr~en. and 
::l~,=:sions ... ~~e:'1c:es onust ,lr:)'/ide ac::ss to spea!iea aocu.-ne!1U and may 
C1ar~~ a re:u.-Jnable !~ !or ~Nyiding dOC:-.Imen~ •. ' 

~'-:!9 \toCe! rtules .,,. ?:-oc:dure •. The SeC'l:ClI""! of SClte-m:lll ."1dopt model :--"es 
III ;lroc::~ure appro::-rlat.: for use by :nan~ ;:agenc:ies. Age!1does mus~ acopt 
a3 much of :te :nodel ,"1S pnc:tioble or SQte reasons why model is not 
?rac:ticab Ie. 

~-'·2:~ ?-J~li-:l.ti"., "f :t:Jle,. The seC'"~ta~ of sUte ",ill ,ubliJ.'t a :'11onthly 
r::;tS:c:, conc:mlng rulem.lking snd an offici.ll com,ii."1tlon of rules. 

"-'-::1 !'::IIIIC!"1 .)f Sec:'et3rv of St3t: - le-;II E!!e-:t of CertitiC:3tion of' 
\-::TIln.S::'3 ::"0:' ::.lde ~nd s.~; : s:::-. r:us icction allolils :tc se:retuy of 
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st:l.te to correCt minor elTOrs in reaubtions :as 1000I :as the effeCt is not 
~tered. The text of the compiJ~tion and rqinef'S is the offi~ 
~mpil~tiOt\ of re~tory ~w in the sclte. 

"".:!:!2 ~ecord oJ! '1,~tin1 on PoliCY or Rule AdolJri"n • Filinc. This seCtion 
re;ulres roll c::lll 'tOCe oJn ruleS .1nd ,aliaes. 

~'.Z:!J ~ec!.'1rlcorv Order,. Aff~ed persons may periti:!n ale:'1C:Y for rulin& on 
~PPIIC.'lOll&ty :at n~tuCes. Require~ response is indiaCed. 

16-'.2:!~ Dec!.'1rnorv ludgme:'lts. Chancery Court of Oavic1son C.;,unty m~y 
c:e:er:rune leg31 'l3lidity and appliability of rules if :l&enc:y re!uses to 
issue dec:1.1rl. tory order • ... ,.z::j ~:coir'1tioJn of aules. AU rules me:! after 7/11$,2 expire June 30 of the 
toUowlng ye.1r unl.:" le;:islOltion is ena~~ to delete e:cpirOltion date. tn 
addi:i"n, aU c:-zrent rules expire ac:cording to " seeduLe (awes 12!JQ-l'" 
expire on 7/111'). Belore expit':ltion, rules .. ill be =nsidered by 
legislati'le ~mmin~. A rule summary mun be c::Impleted for eadl rule 
rued. 

P3n 3 of :."1e UAP.~ is Contested C.ues. These ;lrovisions Q:1tain the following: 

~"30 1 C:sndu~ of Contested c.ues. This section deW!s the requirements for 
c::snc:uc:!t\g ~nteste= ~es. 

16-'·302 Dis<:IJalifiarion and Substitution of Administntive Judges. Hearing 
Ot!ice~ and Agency ,\temoers. Offid.us presiding in a contested c:ase 
may be disq~fied for a number of reasons inc:1uding bw or prejudice. 
Any pany may ;letition for dlsqualitiction and the individual named must 
answer petition. Substitutes may be named for dl.sc;u&ll!ied persons. 

""·303 Se::lantion of functions. This section ,i'lCS restric::ions to insure agains't 
~ntli~ of interest. 

""·30~ Ex P1rte CommuniQrions. Unless authorized by SUtute, ofticia1.s 
ilreslding in a c:ontesteoj CUe may not discuss any !slue of the proc:eeUlng 
",it.''Iout providing notic:: and opportunity for J.!l affeCted persons to 
par-:icij)ate. :.tethod for disc:iasing ex parte Clmml.:tic:ation is liven. 

16-'·3!U Re::lr~s.enration. A party may participate in me he!rin, in person or:'y an 
aut.,,,ru:ed represent:1ti·le. 

16-'·306 P!'~"earing ::"n!e:-~~ces. This ~ction ,i'les autho:'~ty for conferenc:es and 
tiS:l • tems ... nic:., ...,.y l:Ie -:o:'lSidered. 

:'-'-307 ~.:It~.:,~ of He3ri:1!;.· AU ~arti.es shall ~e ,i'le~ :1Otic;: for lle.:u-ing of 
.::ontested c:~s~. ~ist of iterns C.;,r incusion in noti::: i.J ~iven. 

:'-'-303 ?le1din3', ~ricf'. ',toti""s. Serli~. AU iNrti.es :~.v~ full opportunity ~ 
t;l~ ,ie:l,jin~'. ·""tiOn.~, ~~c:. 

:'·'-3!J9 ::le!.'1·Jlt. It ;lar:y f~ls to) <It:e.,d. pN~~n~s ::I.1.y :'e sdl.:lurnd Ilr 
condu~ed wimout participation of party. ?:1rt'j may petition to ~"e 
def:lult set uide. 

""·310 lnter,,:ntion. Petitions filr intertenrion are discussed in 'this section. 
""·311 Oist::)"e~ - SubQOe!lU. This section gi'les info~tion regarding 

su;, poenas. 
'-'·312 Proc~dure of He1rin!. A des~iption of ete c:or:~uct of me hearing is 

give:t. 
""·313 Rule1 of i:',idence •. ~ftidl.viu - Official Noti~. This ~on conCLins 

re~uirements concemins Ufid1'IIts .1nd notice Q me oppasinl ·puty of 
af!icavits. Opportunity to contest or r-:!:Iut !;aea olr materw notic::c1 must 
!Je zive:t. 

~'-3t~ Fin.1.1 Order· !:'Iiti:.l Or".!er. An initi.1.1 or fin.l.l o~er must i.."ldude 
conC'Juons ot. law and :inoin" of fact. 
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0-'.3LJ ReYiew of Initial Order. A.n aseney shUl reYiew the initial order unleu 
sutute prohibits. A,eney may delegate review. Petition for appc.a.l must 
be filed wimin 10 days. 

0-'·316 Save Within 7 cbrs of entry, a l'Uty may petition for say of 
eITec:tiveness of order. 

0-'·317 ~eC::lnsidention. Wimin 10 days ot entry, ~y party may ask for 
recons.der:l.tlon of .1 final or initial order. 

~'·3U E!feco:i'fe:'less of Ne ... Order. Unless otherwise specifie-;1, ~ order 
becomes etfec-.ive upon entry. 

0-'·3" ~. Asency shall maintain records .,f contested ases for at leut 3 
ye.lrs. 

4-'·32:1 Proceedi""s Aftecti"" Lic:~ses. The existinS Uc::nse do~ not expire until 
the ap~IlQtion has :J--n ~ly deter:nined and the appe~ period has 
e~psed. 

0-'·321 Administnti'/e Procedures Division - Duties. This sec:-.ion deseibes the 
funCtIon of tne .o\dmllustr.ltlve ?rocedures Division. 

4-'·322 JUdicial Re-rie'''' This section deseibes actions or rWinss subjec=: to 
Judicia! fe 'riew ~d Si'/es a timetable of actions. 

0-'·323 Aoeeals to Cour<: of Aeceals. Parties may obtain a reYiew of final 
JUdgment of chancery court in the Court of Appeals of Tennessee. 

LD/APC 
State Effective Rule Disc: 110 
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OIVl'UON OF AIR POLLUTION CONTROL 

CHAPTER 12!)O-'-1l 
H.-.zARDOUS AIR CONTAMINANTS 
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GENERAL 

Vinyl Chl«i.:ie 

(I) Hazardous air ,=~nta.1Iinants are any air conta.1Iinant! ·.which may cause, or 
contribute to, an increase in serious irreversible or incap4r.itating reversiblo: 
i1lnes~ and has :'een so designatf!1f I)y the !Soard. The Board shall, frorn time 
to time, alter public hearing, designate adlfitional hazardous .air 
cont."i,ninanu. The following are hereby designated hazardous air 
contaminantsa 

Ca) Asbestos 

(b) Beryllium 

(cl "'ercury 

(d) V iny I C~loride 

(2)~ The sources c:cwered by emission sQndards in this Chapter ue still su~ject 
to 0111 pra#isions in the other dwpters of the Tennessee Air ~ollution Control 
ReguLa dons. 

.. (1) Permit and informadon ro:quirernenu. 

(a) Any pet'JIM constructinC or modifyin, an air -:onuminant source dwt 
is subject to an emission standard in this Owpter must obtain a 
consc.-..Jc:don permit as outlino:d in R.ule I ~o-""-~l. For thae 
sou~ 1he Technic:a1 Secretary cannot ,rmt· a waiver under 
subpansraph O)(a) of said Rule. . . 

(I) .Any penon pLannins ~ c:onst!lJct or modlf1 3 tource of h.u.ardous air 
contaminants shall rue with the TedWca1 Secretary, foUowins ~ 
dme frame outlin-.cl in Rure 120o-1"-.!H, IUfficient inform&don to 
alloW' ..,aluatlon of the · air :»olludon potential of the toutee. This 
infonnad&Jl1 thall be wbmitteol on forms prootided by the Technial 
Secretary and AS a minimum Nil include: 
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1. Name and address "t owner or operator, 

2. Loc:ation of the source; 

1. NaNre, size, design. operating design c:apac:ity, and melhod of 
operation of the sourc:e; 

•• ldentific:ation of the ~urdous air t.:ontaoninant; 

,. Total weicht of ~Z3rdous air -:onta.ninant r~leased ~r day, 
per 'nonth, and per year ooler the lut IZ I~N preceedin: 
the date of the report; 

6. Period or periods of operation; 

7. Composition of the haZ3rdous air t.:onta.ninant; 

I. Temperature and ,noisture content of the air or las st~l'n in 
'Mhic:h the I'\;lzardous -lir contaminant is contai~d; 

,. Charac:terization of the "ariability of hazMdous air 
contaminant release wia respect to rate, c:o 'np."ition, and 
physical c:harac:teristics; 

10. Height, "~Ioc:ity, and direction of air or au str~l.n at dle 
point where rele'lsed to the atmosphere; 

ll. .\ description of a= control equipment for each emission 
point. 

(j) Primary contro)l device(s) for each hazardous pollutant. 

(ii) ';econcfary control device(s) for each hazardous 
pollutant. 

(iii) Estimated t.:ontNI efficiency (percend for each c:ontr.,' 
device. 

12. Identify each point of emission for each hazardous .. ir 
contaminant. 

13. Such other inform.t1on u may be 'P«ifically requested by the 
Tedv1ial Sec:renry. 

(d The owner or opera tar .')( one or more tOUrCeS. oJf ~dous air 
conC&lllinaftes Jha.U. orithin 9'J days alter notification by the Technic~l 
Secre&uy, v,lftit to the Technical ~e<".retary· the infol'Tnolti.,., 
outlined in ~ts 1 tlvOU&h 11 of subpac;,a,rap."1 (b) .txwe. 

Cd) Any owner oW operator ·Jf .a sourr.:e wtUc:h ~ .at1 initi.1lsUMup aft!!r 
1M effective date of ~ standard praaibed under this dwP.1Ier Roall 
fum1sh wriUel1 notificum to the Tec:hnica1 Secretary.as follow" 
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I. " notification of the antici~ted date of initi,,1 startup of du: 
SOOJrr.e not more than 6!l d.1ys nor tn, than )I) prior to such 
d"te. 

2. A nodfic\tion of the actual d.ate of initioll startup of the 
SOOJrce within" days "fter such date. 

(e) !'Iinety (91]) days atter the effe<:ti"o: due of any ~mission standard in 
this ~.pter, the o"'ner or .,~erator ot " sourr.e to ",hich th~ standard 
applies in existence or 'Jnder -:onstruction on the effec:ti"<e date of 
the standard s"all su~:lInit the inforln4ltion outlined in pans I through 
12 in subparagraph (b) abOOte. .\long with this padcage of 
intorlnatio", the owner or o)perator s'\;aU su",nit -l statement as to 
whether he can comply \Vith me SU'1cUrds pt'e1Ct'ibed in this Chapter 
within ninety (90) days ot the said effective ~te. 

(0 Chan;es in the informatilll'l ~r""ided under subparagraphs (b), Cd. 
and/Qr (e) sI'Iall be prOOtided by the source to the Technical Ser.ret'l'Y . 
within ).") days after such change, except that if c'langes will r,=sult 
from rnOftlficoltion of the sourt;~, as defined in Chapter 1200-3-:l, then 
the pro"isions in subpar3graph~ (a) and (b) of this polragraph apply. 

(g) The owner »r ,:,perator Ilf any air contaminant source not previously 
required to holve a ~ermit (operating andlor construction) by the 
prcwisions of Chapter 1200-3-9 must do so within 90 days atter one of 
the sooJrcet emissions has been designated :'y the Board as a 
hazolrdo)Us air eontalninanc. 

(1'1) Emission tests and monito,.ing. 

I. ':Vithin sixty (&m days alter ~chievin, the Inaxi""u"TI production 
rate at ..,hich the new .:Ir .nodified hazardous -tir contamirunt 
S.:JUrce will "e operated, I)ut not later tIl"n ISO days alt<er 
initi·ll startup uf such source and at such otho:r tilnes as may 
be require,:! '>y the Te-:hnicaJ Secreury, the owner or operator 
of such facility sI'Iall cunduct perforrnance test{s) and (umls." 
the Technical Secreury a written report of the resulu·)f such 
~ertormance testCs). 

2. Performance tests shall "e conducted and data reduced in 
accordance ..,Ith the reference test rnethods and procedures 
contained in each applic~le rule unless the Technical 
Secrenry: 

(0 Specifies or 'tpprcwes the use of a reference method 
with Utinor changes i.n.methodology, 

(iI) ~pprOOtes the use of an equivalent method, 

(ill) Appro.teS 1he '.J5e o( ~ a,u;".ti.,e "T\emod, the results 
of .... ich .are determined to be ~~ ,,,, ir1cflC4ti~ 
whether .a specific source is in co.npli.anc:e. 

1 
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,. Performance tesu shaU be c:onduc::ud under such conditions as 
the Technical Secretary shall spedfy to pw,t operator !)&sed 
on representative ~rfor~e of che a1fected facility. The 
owner or operator shall ~. a"ailable to che Technical 
Secretary sud\ f'eCoccis .u may be neceuary to deter.nine che 
conditions of the perlot'flYnCe IleStS. Operations durin, 
periods of startup. shutdown. &nd malfuncti()l\ shall not 
constitute represent.uive conditions of ~rformance tests 
unless ocherwde spe<:ified in the &pplioble standud. 

Il. Tt\e owner or operator of an affected facUity shall ;JrCNide the 
Technical Secretary ten (10) Gays ?ri.ot notice ot rtw: 
performance test tu .. fford Ihe T ectIng' Secreza,y the 
opportunity to have an ubserver present.-

,. Tlte owner or operatur of an affected facility shall prCNide. or 
cause to be prCNided. ~rfor'nance catin, facilities olS followS; 

(i) Samplin, poru oIdequate f;:,r test ,netholis applir.3ble to 
such facility. 

(ii) <;afe sampling platform(s). 

(iii) Safe access to samplin, platformCs). 

(i.,) Utilities for s.\,nplin, and testin, equipment. 

Aud'lori~ T .c.A. Section 63-2'-10' and 1l-"2I')2. a..dlninistr.ative :iistory. 
Ori,inaJ Rule certified lune 7, 1,71l. Amended effectlv,! February " 1977 • 
• \mended effective lune I', 1971. 

1200-3-11 • .02 ASBESTOS 

Definitions. Terns used in this r .. lle not defined herein shall h.1ve the 
meanin& liven to them in Ch.pter 1200-1-2-

(a) -Asbestos" means actinolite. amosite, Anthophyllite. chrytotile, 
croc:idolite, tremolite. 

(tI) -AJbestos mater&.!'" means .asbestos Of' any materw conuininc 
ASbestos. 

Cd "Particulate.sbestlOs InaterW- means rane!y divided particles of 
asbatlOs .nateriaL 

Cd) -AsbestlOs tailinls'" means any toli~ waste product of asbestos ,nininl 
-Of' mil1in& operations which contain asbestos. 

ee) "Outside .ir- means !he air o)Uwde buiJd,",s and StNCtures. _ 

(0 -Visible .",issions· means ;sny emissions which are "isually -ietec:table 
without the aid of instruments and which contain particulate ~tos 
.na tel'ial. 
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"Asbestos mill" means ~ny facUit)' engaged in the conversion or ."y 
interrnediace step in the con"ersion of ~sbest.ls ore into comrnercial 
.. sbe'CI)~ OoJtsid-e stonge ,)f .. sbesta)s m.lterwls is not considered .. 
;Jut of ~h f .. cility. 

"Co.nmerc.:i.l asbestos" .neans 3fty variet)' of .asbestos which is 
produceO by extracting .sOestoH IrOtft .3O'"tos 0,.... 
"\tanufa<:turin," means the co.nbining of co.nmercial .. sbestos, 0" in 
the ca'le of wo"en friction ,roducts the co.nbining of textiles 
conuining co.n.nerc:i.1 a,,"estlls, with any other rnolterial(s), includinz 
co.nIRerci.l1 .lSbesto~ and the processing of this combination into .. 
prod\lct as specified in subpar:agr.aph (2)(c) of this Rl;le. 

"Oemoli tion" means the .erreclcing or calc"" out of My loa'~ p 1M Or. 
nructural me.nber and any related rernOYin, or strippin( of tri4ble 
O1sbestos IRa terials. 

"Fr~le asbestos material· .neans any material rhat conwns more 
than one percent as!)enos by weight and that can !)e crvmb~ 
pulverized, or r:duced to powder, 'when dry, by hand pressure. 

"Contr.,1 device asbestos wasCt:" :neans any asbescos<ontaining W.lsce 
·naterial th"t is collected in a ,ollution concrol device. 

'"Renovation" means the removing or stripping of friable asbestos 
.nacerial used to insulate or fireproof any pipe, duct, boil-er, tank, 
reactor. turbine. fUrnAce. or sUtJctural rnember. ~rations in ·.vI\ich 
load.wpporting struc:tural .ne·nbers ue wrecked or taken out are 
excluded. 

"Planned renovation" means .1 renovation operation. or a number of 
such oper.uions, in "'hich the a.nount of friable as:,escos 'naterioll 
that ",ill I)e removed or stripped ",ithin a given period of time can be 
predicted. Operations that are individuOllly non-scheduled .lre 
included. provided a number uf such operatin<'ls c:an be predicterJ to 
occur during a given ;:Jeriod ul ti.ne based on operating expa-ience. 

"Emergency renovation· 'neans a renoyation operation th.t r~lu 
from il sudden, unexpected event, snct is not s planned renO"ation. 
Operations nec:nslQ~ I,y non-routine failures uf equipment olr-. 
inc1uOed. 

·Adequately wetted'" means sufr.:ientJy mixed or coated .,lth water 
or an aqueous solution to prevent dust emissions. 

'"Removina- neans taking out friable Asbestus materiAls used to 
insulate or fireproof any pi~, duct, boiler, tanic. reactor, turbine. 
(Utf\aCe. or strucwral 'ne:nber fro.n~ building. str"JCwre. fac.Uitt. 
or inscal!;& lion. 

'"S tripping- :neans t:akin, off of f"-ble .sbesto, materLals .ned fot' 
insulation or fireproofinl 01 .lny pipe. duct, l)oil~. rank. r_ctor. 
turbine, furnace. or struC:Nral .nember. 

, 
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(I) "Fabr1cadn&" means any proc:essins of a manufac1Ured product 
containin& commercial ~estos, with the elCception of prOC:euin& at 
temporary sites for the consuuc:Uon or restoration of buildinss, 
struC:Nrflo facilities, or ins~llauons. 

(d '"Inactive waste disposal site" .neans M\y disposal site or portion 
thereof where addition31 .1sbestos-c:ontainin& waste .naterial wUI not 
be deposited and where t.'\e surface is not disrurbed by vehicular 
traffic. 

(u) "Active waste disposal she" .neans any disposal site ocner U\an ... 
inactive site. 

(v) "Roadways" means surfaces on which motor vehicles tnvellncfudin&, 
but not limited to, hi&hways, roads, streets, pvtcin& Areas, and 
driveways. 

(w) "Asbestos-c:ontainin& waste .naterials" means M\y waste which 
contains cotn,nerc:ial asllesto)s and is generated by .. source subject to 
the provisions of this rule, rncludin& asbestos mill tallin" contr,,' 
device aDestos waste, friable asbestos *aste ,naterial, and bass or 
containen that pr~iously r:ont.lined commercial as!)estu$" 

(2) 1!mission Standard.!2! Asbestos 

(a) Asbestos ,nills: Tltere shalll)e no visible emissions to che outside lir 
from any .~tos 'nUl e'(r:~t .1S provided in subpara&raph (f) of t:.is 
p.4ra&taph. 

(b) Roadways: The surfaan& of roadways with .l~tDS wlin, or with 
asbestos-containins w.ute that is generated "y any SDUf'Ce ~ject tAl 
subpar3&raphs (c), (d), (e), Olnd (h) of this Rule is pr.",ibiteof, "cepe 
for temporary roadways on an ~rea of .~Stos are deposits. The 
dispositiOll of asbestos ~ilin, or asbestos<onuinin& waste on 
roadways ':O"lered with snow or ice is conside~d "StJrfacin&". 

(c) ManufacNrin&S There sh.llll>e no visible emissions to the outside air, 
except as provided in subp.ua&raph (f) of this parasraph, from 3ft)' of 
the followin& operations if they use co.nmercial asbestDS or froen M\y 
buiJding or sttuCture in Which such operatiorls are c:onduc:ted. 

1. The :n&nubcture of clod\. cord, wiclcs., ",I),,,,, tape, ~ine, 
rape. threa.do ,ar ... rowi"" '¥t or other (:!(ule n;ateri"b. 

2. The manufac:1ure of ce.nent products. 

1. The manubcnrre of fir-:proo(in& and insubtin& materials. 

_. The rnanuf.v.ture of ft'iction products. 

1. The manufv.ture of paper, millboard, and felt. 

,. ~ !nMUfac:ture of floor tile. 
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7. The ~facture of paints. coatin,s, caulks, .dhnives, 
sea "'nu. 

3. The m.nub<:ture of plastics and rubb<:r materials. 

9. The ~ufacture of chlorine. 

(1). The ~ufar.ture of shotgun shells. 

II. The manufacture of asphalt concrete. 

(d) Demoliti;)O and renovatilXl: - r:-'e require.nents Ilf this para&raph shall 
apply tol any owner Of o~rator of a de'"lllition or reno"ati;)O 
operation who intends to demoli$." any institutional, t:o'nmercial, I)r 
industrial buildin, (includinS "paTt.ncnt buUdinss havinS more !tw" 
four dwellin& units), structure, facility, instollbtion, or portilXl 
thereof ..,hich contolins any pipe. duct. boiler, canle, reactor, turbine, 
furnace, or structural rne .. nber that is insulated or fireproofed with 
friable as-':Iestos ,naterial, erccept as provided in part (d) I. of this 
para&raph; or who intends to renovate any instit'Jtio"al, CO'nmerc~l. 
or industrial I)'Jildins, structure, facilit':'. instolilation. or portion 
thereof lIfhere more th.an .sO meters (CL 2~1) leet} .,l p~ \nsulate<:t « 
fireproofed with friahle as~esto)s ·nateri.al .uc str~ oX' re_ed. or 
,"ore th.ln " square 'ncters (ca. 1~'1 ~re feet) o[ [r,able .1Sbes~ 
.naterial used to insulate or fire proof any duct. /)oil'!!", tanle, reactor-, 
turbine. f'Jr'lllo:e, or structural 'nember are stripped or re.noved. 

I. (i) 

(ii) 

The owner or operator of a demolitiOl1 operation is 
exempted from the requirernents of this para&raph 
provided, (n the amount of friable asbestos material in 
the buildin& or p·lttion thereof to b<: de.nolished is less 
than .sO meters (ca. 261') feed uscd to insulate pipes, "nd 
less than" squ.re rnelers (ca. (61) square feed used to 
insulate or fir.:proof any duct, hoiler. tank, reactor, 
turbine, furnace. or struCtural .ne·n')er, and (2) the 
notittcation requirements ot ~t (d) 1. UiJ M"C ·net. 

Written notitic£tion shaH ~ ~5tJn.lr1ced or delivered co. 
the Technical Secretary at le.ut 2~ days prior to 
co.nmencement of demolition and shall j.",elude the 
information required by pUt (d) 2. of this parasraph, 
..,id\ the eltceptilXl of the information required by 
subpuu (d) 2. (im, (vi), (vii), (viiil, and (id, shall state 
the masured or esti.nated amount of friable ubesllOS 
,naterial used (or insulation and fireproofin& ..,hich is 
present. Techniques of esurn'ation wlll)e e~plained. 

2. '\Friuen ftOace of inrenr to de,nolish :)(' renowate shaJlI>e ~ 
vicfed CO the Technical Secretary:'1 the ownec or operator of 
lhe demolition or renovation apention. Such notice shall be 
postmartced or deUvered to lhe TC'ChniGll Secretary at IeUt to 
"ys prior to commence.nent of renovation. Such notice shall 
inc:1ude the followinc infortnation. 

7 
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(i) ="ame of owner or oper&tor. 

(ii) Address of owner or oper&tOl'. 

(iii) Description of the buildins. structure, f.cility, or 
instal~tion 10 be de.nolished 03r renovated, includins 
the size, a&e, .nd prior use of the str.Jcture, and th~ 
approximate a,"ount of friable .s~oestos .naterial used 
for insu~tion .nd fireproof1n&. 

(iv) Address or l.)Cation of the buildin&, structure, f.dHty, 
or insul~tion. 

(w) Schedulefj starting and completion dates of demolition 
or renowation. 

(wi) Nature of planned demolition .,r renovation and 
methodCs) to be etnp loyed. 

(wii) Procedures tu:,e e.nplayed to .neet t.'t-!l requirernent~ "f 
this subp,Ar3,raph and subpara,ra~h (j) of this 
~araSr&ph. 

(wiii) The natne and 3d dress or location of the lII.,te dispoSolI 
site where friable a~tos 'Milne 'arill ~e de:wsited. 

(be) Na.ne, title, ""d aUtho.rity of the State .,r local 
govem.nenul represenuti',e who has ordered .1 
demoliti,," lllhich is subject 10 j)oUt (d) ,. of this 
parasraph. 

For purposes of detennining whether a planned 
renowation Ol)eration constitutes a renovation within 
the meanins of this parasraph, the amount of friable 
.uOesIOS .naterial to be remowed or stripped shall be: 

L For p~ned renovatins operations in-/olvins 
indiwid-.IiIIly nonscheduled operations, the 
adcIiu'/e a.nount of friable asbestos'n&terial Nt 
can be predicted will be re._ed or stripped .It .1 
source ewer the maximum period of time for 
which a prediction can be made. The ~i->d 
-.u ~ not less Ihan 30 cS&ys and not lanser chan 
_yev. 

lL For e.ch Pw,ned renovatins operation not 
CO"/ered !)y item (d) 3. (i) (1), the total a,"ount .)f 
friable asbeslOs material Nt 1:"" be predictf'!'1 
will be re:nowed or stripped at .. soucoe. 

ai) FCH' purposes of deter.ninin& whether An etnerSency 
renewatins oper&tion COItStitutes a renoolation within 
the lneanins ~f this ~u!)pan. the amount of lriall\e 
.Uo.eslOs rnataW.I to be re~ IN stripped ~I be the 
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toul ~.nount of fri~le ~sbest." ,nuerioll Nt -Ill Ite 
re.ncwed O)r nripped ~s ~ reSidt of the wdden, 
unexpected event th.&t necessiUte<i the renovation. 

_. The following procedures shall ~ uSCfI to prevent e.nissions of 
p.,.tic:\a~te ~s?estos ",aterial to outside .. ir: 

(j) Fri~le asbestos ,nateri~ls used to insu~te or fireproof 
any pipe, duct, ooiJ'!r, tank, reactor. turbine, fur~ce, 
or s""ctural ,"ember, s.~l ~ removed frOtn any 
I)uilding, structure, or facHity or instoillation subject to 
this paragraph. Such remo"al shall occur before 
wrecking or dis·nanding of any other portion of such 
building, stttJccure, facility, or installation that would 
break up me fri.tlle as:)estos 'naterials and before 
wrecking or dismantling of any portion of such buiWinL 
structure, f~cility, or instalh&tion that would preclude 
access to such muerials for subsequent re novaL 
Removal of fri.tlle a s'lest." .naterws used f"r 
insulatiM or fireproofing of any pipe, duct, or 
structural me·nbers which are encased in concrete or 
other similar structural rnaterioll is not t'!qUire~ prior to 
de'nolition, but wch .nateri.ll sh.lll be ~dequ3tely 
wetted whenever exposed during dernolition. 

(ji) Fri.tlle asbesw. materials useCi to insu~te or fire-proof 
pipes, ducts, !)oilen, tanks, re~cto", turbines, furnace". 
or s""cUlral me.nbers Jhall I): adequately _etlled 
during stripping, elCcept as provided in subparts (d) -. 
(iv), (vO, .or (vii) of mis paragr~ph. 

(iii) Pipes, ducts, boilers, tanks, reactors, turbines, 
furnaces, or structural members that are insulated or 
fite-proofed wim friable asbestos materials may be 
taken OUt of any building, structure, facility, or 
instalbtion subject to this paragraph ~s units or in 
sections provided the fri.tlle .')estos .naterials exposed 
during cuning or disjointing are adequately wetted 
during me cutting or disjointing o,eration. Such units 
shall Mt be drgpped or thrown to the ,round, but shall 
be c:uefully lowered to ground lev~L 

U,) The stripping of friable ASbesws ,nateriat u~ lID 

inNlate or fir~f any pipe, duct, bcHk!-, tanIc, 
reou:tof', ru,..,ine. fum..:e. Of' struCtural tnc".nber t:wt 
h.u been rem~ as a unit Of" in 5'CCtioru as provided in 
subpart (d) _. (iii) of this paragraph shall be ~rformed 
in accordance with subpart (d) s. ejj) of this paragraph. 
Rather than comply .,im the wetting require.ncnu, " 
local exhaust venti~tion and collection system may "e 
used to prevent emissions ~ the outside air. Such local 
exhaust ventil.ltion systems Nit be designed and 
operated to capture the asbestos particu~te 'n&t1ler 
produced by the stripping of fri.tlle as'>estos ,nateriaL 
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There ~11 ~ no "isi!)le etnlsSlons to the outsido: air 
frotn such local elCMUS t "e" tila tion ~nd coller.tion 
S)'stelns except u provided in sub~r.1gr~ph (t) of the 
~ragraph. 

CII) All friabl~ .1sbesto" .~ter&'ls that M"e been retnO'"ed 
or stripped ,.'all be ~dequately oItetto:d 10 ensure tIl"t 
such tnaterials re nain wet dlJring all r~:l1aining sQges 
of de:nolition :Jr reno"ation and related ha"dli"~ 
operations. Such materials " ... .111 nJE bo: dropped or 
thrown to th~ ;;round or a 100lter floor. Such .nilterials 
that have ')eet\ re:noved or stripped more to" .. n '0 feet 
above ,round levo:l, e~cept those .naterials removed as 
units or in sections, ""'0111 I)e tra'\5ported to the ground 
v&. dust-dght chutes or C:)nuino:l'1. 

(-,i) Except as specified below, the we~ ~u \)f 
this subpart .lre sa,spended when ~ 1'e nperaflJf"'e lot me 
point of weuing is below 1J0e (J20F). When friabl~ 
as~estos .nateri.lIs <ire not wetted due to freezing tem­
peratures, ",,=h onaterials on pipes, d'lcn, !)oiler~ tanks, 
reolcton, turbines, furnaces, .Jr structural .ne-n',en 
shall, to the .naximu-n extent ponible, I)e re·noved a~ 
units or in sections prior to wredci"g. In no ca"Se " ... ;t11 
the requirernents of su."parts (d)4.(j,,) or Cd)".(-,) I)e 
suspended due to freezing te.nperaturr.s. 

C-,ii) For renovation operations, 10'=31 exhaust "e:'ltiL1tion .nd 
collection 'ysterns ~y be use<:i, instead of wening olS 

specified in subp .. rt Cd) 4. (ii). to pre"ent elnissions of 
puticul.lte aslJo!stos .n"terial to ourside air whe:t 
dollnage t" equipment resulting froln the weui"g would 
be unavoidable. Upon req'Jest and supply of adequate 
inform~til)(\, the Technical ~ecreurt oItill tio:terrnine 
whether da.nage to equiprnent re,.,lting from wetting to 
comply _ith the provisions of this subpart ,""ould l)e 
unavoidable. Such local elCha.ast "entil",don 'yste,ns 
~11 be designed and operated to capture the agest"" 
~culate m .. Uer produced !)y the stripping and 
removal of fr&.ble asbestos Inateri.&L T"erc ",.11 1)= no 
visible emissions to the ouuide .. ir from such local 
exhaust "entil.ation and colleetion systelns, "cept AS 
provided in subparagraph (f) 01 this Nle. 

C'/iii) The owner or operator of an existinz source to which 
this sub,.,rt is applied s.'lolJ1 provide the ~rtinent 
informatinn ..,ithin 11J days. 

,. Sources subject to this S.J.')~r:lgraph are e.empted froln Vte 
requirelllents of par.1,raph (1) under Ceneral Provisions of this 
Chapter. 

The demolition of 01 building. stNcture, f.1dlitt, or 
inst;1I1.1 tion, pursuant to ." order of .an olUthorued 
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representative, of a State or local goVem!nental alency, 
issued ~use ma~ l)uildinl is structurally unsound and in 
cJ.anler of irnminent collapse is elCe,npt fr'Jrn all I)'Jt th~ 
following require,~nts uf subpuol1raph If. (d) of this Rule: 

(i) The notificstion requirelnenu s;>ecified by part (d) 2. 
of this para,raph; 

(ii) The requir>:'nents on s~rippinl of friable asbest.)s 
,naterials from previously removed ".Jnits or sec:tion as 
specified in "'bpar~ (d) If. (-I i) of this paralraph; 

(iii) The wettinl, as spt:Cjfied by (d) If. (-,) of this paralraph, 
of fr~le .5-!)<:stos ,naterials that have been removed or 
stripped; 

(j-/) The portion of the structure beanl demoJiSw:d ltaat 
contains friable .':~tos ·naterials shall be ~~y 
wetll:~ durinl the wredcinl operation. 

(e) Sprayinl: There shall "e no visible ernissiolns to the outside air frorn 
the spr.:ly-on application of .naterials cont.1inins "nof'e th.n 1 perr.ent 
asbestos, on a dry weilht ~sis.. :Ised to insulate or fireproof 
equipment and ,nachinery, elCcept as prOllided in subparagraph (f) of 
this paralraph.. Spray-on "nolterials used to insulate or fireproof 
building', structures, pi~s, and conduits shall contain less man I 
percent iUbestos on a dry weight basis. 

I. 

2. 

_Sources subject to this pualraph Are exempt from the 
requirernenu of paragraph (ll, General Provisions, of this 
Chapter. 

"'ny owner or operator -Mho intends ~o spr.ly asbestos .naterials 
""hic:h conwn more than l percent a$!)estos on dry weight 
basis to insWate or fireproof equipment olnd machinery shall 
report such intention to the TechniCill Se<:rerary at least 20 
days prior to the commencement of the spraying operation. 
Such report shall include the following in for. nation: 

(i) :-.lame of owner ur operator. 

(il) ~ddress:)f OWfte't' oK ~tOI". 

(iii) Location of spr.lyinl operation. 

(i'/) Procedure to :;,e followed to meet the require,nents .,f 
this rule. 

en :utner than meet the _isi!)le emission require.~ts u specified 
by 1Ubp.aralraphs (a), (c), (d), (e), (h), (j), and (\e), an owner « operator 
may elect to use the methods specifi~ by subfNr31raph J(b) to cle.)" 
emissions containinl ;luticulate as:,estos material before such 
e.nis~on esape to« ue .,ented to the outsid-= air. 
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Where the prexnce of uncombined water is the tole reuon fOf' 
failure to .neet 1he no-lisible emission requirefnent of subparagraphs 
C.J, Cd, Cd), Ce), (h), (j), or (Ie) of this paragraph, such failUf'e Jh&II not 
be a vioLAtion of such emission requirements. 

Fabricating: Then shall "e no "isible emissions to the outside air, 
except as provided in subpolr3grap" CO of this paragraph from any of 
the following operations if they usc commercial asbestos or fro.n any 
building or structure in which such operati"ns are conducted. 

I. The folbrication of ce.nent buildi", products. 

%. The fabrication of friction ;lroducu, elCcept those ~rations 
dwt primarily inswl olsbestos frio:tion · .naterws on motor 
"etUcles. 

1. The fabrication of cement or siJiate board for vendlati.". 
hoods; ovens; electrical panels; Li'>oratory f ... rnitoJre; 
bulkheads, partitions, OInd ceilings for :narine constr.lction; and 
flow control devices for the molten .netal industry. 

(i) Insu~ting: ~.4olded insulating materia" ·..,hich are friable af~r 
dryin" installed .. fter F.ebruary " 1977, shall contain no com.nerci .. l 
asbestos. The provisions of this subparagraph do not apply to 
insuwting .naterial which is spray applied: such .~terials are 
regu~ted under subparagraph Ce). 

(D Wastl: .:tisposal· for :nM\UfacNl'ing, fabricating, demolition, reno­
"ation, and sprayi", operations; The owner or operator of any source 
c:cwered under 1he provisi:)fts of subparagraphs Cd, Cd), (e), or (1\) of 
this paragraph shall meet the following standards: 

1. Tt,ere shall be no visi!)le emissions to the outsid~ air, ncept as 
provided in part Ci) 1. of this paragraph, duri,. the collection, 
processinG including incineration, pac:Qging, transporting, or 
de;I.nition 'of any ubescos containing w.ute .naterial which is 
generated by such a source. . 

. 2. All ubestos-conraining waste .naterials shall be deposited st 
waste dispowl sites which are operated in ~e with the 
provisions of paragr.sph U)' 

l. Rather ttwn meet a~ requirement of part Ci) I. of this 
paragraph, an owner or operator may elect to. use either of the 
dispoMI methods specified subpart (1) 1. Cj) and (li) of this ~rt 
or an alternative disposal .nethod which MS received prbr 
~proval by the Technial Secretary: 

(i) Treatment of asbestos containinc waste material with 
water. 

ro ContnJl ~ice abeslDS .... IhaJI '" 
thoroughly .. iIIed wid'! wau:r ;fttO & slurry and 
other &sbest.ls containing waste In&terial thalllH 
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.1dequately wetted. T"'ere shall be no "isi.')le 
emissio)tls to dM: outside .Air from me r.ollection, 
-nixing. and wetting operations, e~cept as 
prO"ided in subpuagraph (r) of chis paragraph. 

(11) .~fter wetting, all a~uos containing waste 
.nateri.d st'Iall !)e sealed into le3lc-tigl'lt 
~ont.linen while wet, and such containers shall 
be d~'ited at 'Maste disposal sites which are 
operateti in acc:ord~e with the prO"isions of 
para&raph "). 

(110 rhe containers specified under ite:n (j) 3. (j) (In 
of this paragraph shall !)e. ~c:led with a 'IIanUnc 
~el that stateSl 

CAUTION 

Contains .\mestos 
.'"oid Opening or DreaJcing Container 

Breathing A5::Iest"s is Hazardous 
to Your Health 

Ahenati'/ely, warn inS !abe" specified by Occupational 
Safety and Health Standards "f me Oeputlnent of 
Ubor, Occupational Safety and Health ,\dminist,.~tion 
(OSHA) under ~ CFR 19l0-93a(2) (jj) may be used.. 

00 Processinz of asbestos c:ontainins waste .nalerial int:) 
non-friable forlns: 

(I) All asbestols containins waste material shall ~ 
for·ned into non-friable ~~IIe:ts or "ther shapes 
lind deposited at waste: disposal sites which are 
operated in accordance with me prO>tisions of 
par3graph "). 

(10 There wU!)e no "isible emissions to the ,)Utside 
.lir froln the collection and processinS of 
asbestos' containing waste material, ellcept as 
specified j" ~ra,raph (0 of mis paragraph. 

_. For the purpose uf this subparagraph, me term aU asbestos 
containing waste 'n&terials as applied to de'nolidon and ren0-

vation operations cO"ered by subparagraph (d) of this para­
graph includes only friable ~~s waste and control dl:"ice 
asbestos waste. 

(Ie) "as. dlsposaJ for asbestos mills: The owner or opera tor of any 
.aurce CO'Iered under dM: prO"isions of subparagraph (a) of this 
paragraph shall meet ~e followinS sfOlndard: 

I. 
_ .~ .- _ .~-4' _ .... , .... _ "";"_ :. ....... ..... , .. ---_...--:. 
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processing. packaging, transporting, or depoSition of any 
abcstos containing .w.ute onatet'w which is generaled by IUCh 
source. 

All asbestos containing waste .n&tet'ial ~II be deposited at 
waste dlspos.1 sites ..which .ve operated in accordance with the 
prO'lisions pua&raph (,). 

J. Rather than m~t t"'e require·nent of part (Ie) I. of this 
paragraph an owner or o~rator may elect to rn~t the 
follOwing requirernents in subparts (Ie) 3. (j) and (jj), or use art 
.lltemati.,e disposal 'flethod which has recei.,ed prior apprO'/al 
by the TecMical Secretary_ 

(0 There ~II I)e no .,isQle emissi"" to 1M auaide ~ir 
from the transfer of coturol deYice a~ ..... ~ 
the tailings con.,eyor, except as pro"ided in 
subparagraph (f) I,f this paragraph. Such waste $\all be 
subsequently processed either as ".,ecified in subpart (Ie) 
3. (ji) of this para~raph or .u spec:ified in part (j) 1. of 
this paragraph. 

(ii) .\11 a"'estos containing waste 'naterial shall .,~ 
adequ.uely rnixed with a wetting agent recom,nended 
by the ;nanuf;v.turer oJf the agent to effecti.,-.Iy wet 
dust and tailings, pri"r to de;losition at a waste disp"sal 
site. Such alent ,,",-II be used as reco.nmended for the 
~artiC\lI'" dust l)y the IRanUUocNrer of t:'Ie asene. 
There wll ':Ie no di.sc:.\arp of .,isib&e emissions ~ \he 
outside .lir from the .wetting ~ration except .u 
specified in subparagraph (0 of this para,raph. Wetting 
may be suspended when the arnbient te nperature at the 
waste disposal site is less than -9.'oC (ca. I 501=). T~e 
a'nbient air te ,nperature shall be determined by an 
appropriate Ineasure:nent method .with an accuracy of 
.IOC ( .2OF) and recorded at least at hourly interlals 
during dte period th.1t the ~ration of the wetting 
system is suspended. Records of such te ·n~rature 
measure-nenu shall be retained at the source for .. 
• ninimwn of two turs and ,nade a"aiJ~le for 
irupection I)y the Technial Secretary. 

eu TIle owner "'.y inactiYe waste disposal site, wftieft _as operaled I)y 
IDIW'CeS covered undet' ""bpara,raphs (2) Ca), (c), or (h) and where 
asbesCDs-concaininl WU1Ie material produced by IUCh sources was 

1, .... • •• • :, ' 

deposited, shall meet the following standards: . 

1. There shall I)e no .,isil)le e'nissions to the outside air fro.n an 
iNo.:ti.,e waste dispoSOlI site subject to this pua,rapn. bcepe 
as pNVided in put (1),_ of this p.ara,raph. 

2. 'Warnin& sil"' wlll)e displayed at the entrance, and·alone the 
property line of the site Of' aJona the pefitneter of the sections 
of-,the site ·where - ~tos containina ·- -w;aS1:e ··:naterial 'was 
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depositetf, at intervals of lOt) "1\ (ca. 3)1) f.) or less, e~cept .n 
sper.ified in part (1) 4. of this paragraph. Signs s!'lall I)e postel1 
in such a manner l/ld location th.lt ,\ person molY eolsily read 
the legend. The wamin, signs required I)y this par3graph s.'lall 
conform to the requirements of 20" x I"" upright lormat si;:"s 
and this paragraph. The signs shall display the following 
legend in the lower panel, with letter sizes and styles ;:)( a 
'/isibility at le3st equal to those spedfied in this p.ut. 

I.~GENI) 

~sbestos ''''aste Disposal Site 
00 Not Create Oust 

Breathing A$benos is Hazolrdous' 
to your Health 

I" Sans Serif, Gothic or 3 lock 
3/,." Sans Serif, Gothic or Block 

14 Point Gothic 

'ipacing between lines shall "e at leut equal to the hei&ht o( 
the upper two line,. 

3. The perimeter 1)( the site shall be fenced in 3 manner .ldequate 
to deter access by the general publk, e1(cept as sper.ified ill 
p.rt (I) If. of this paragraph. 

If. Warning signs and fencing are not required where the 
require.nenrs of subparts (I) ,. (i)~r (jj) of this par3graph olre 
tnet, C)r where a narursl barrier adequately deters acce" :'y 
the general public. Upon request sod supply of appropri.lte 
inform&tion, the Technical Secreury \Ifill t:I~ter.nine whetho!:r a 
lence of a nat'Jr31 :,arrier adequat~ly deters access to the 
~eneral public. ' 

,. Rather than meet t:\~ requirement of ~art (I) I. of this 
par3graph, 3n owner ,nay elect to ,neet the require,"ent~ ",( 
this part or :nay use an aiter!'lative control 'nethor.! (or 
emissions from ina~ti/e \lfolste dispo'l-tl sites which h3S 
received prior approval by the Technical 'iecretary. 

(j) The asbesk)s containing waste material shall be cow~ 
wi Ih ott leut I S centimeters (ca. 6 inchoes) of 
COI"I1fNcte1 '1Ofl..mesto1 containing material and cover 
ot veget.ltion shall be grown and 'naintained on the area 
adequate to pre'lent exposure "f ' the asbestos­
t:ontaining "',Iste material; or 

(ii) The asbestos containing waste :naterial shall ~ covered 
with at leut t;t) centimeters (ca. 2 feet) of compacted 
non-asbestos-containing material and maintained to 
pre'lent expoS\Jre o( the asbestos containing '",ute; or 

(iii) For inacti'/~ w.sre dbposal sites for asbestos tailings, a 
resinous petmleulT\-I)ased dwt suppression agent wh~ 

I~ 
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effectiv~ly binds dust and controls wind erosion shall be 
applied. Such agent shall I)e used .15 recommended (or 
the particular ubestos tailings by the dust suppressilln 
agent manufacturer. Other equally effective dust sup­
pression sgents Inay be used upon prior approval by the 
T echnical Secret~ry. r-or pur~oses of this subpart, 
waste crankcase oil is ·,;,t considered a dust suppressilln 
agent. 

(3) Air.cleaning 

(a) If air deaning is electe,j, a. per.niur.tf ;'y subparagraph (2) (() and 
subpart (2) (d) \. (iv). the requirements of this paralraph ''''.JU l)~ 
met. 

(b) Fabric filter . colle<:tion de-lices must be used. except as nollr'd in 
paragraphs (c) and (d) of this p.lragraph. Such devices .nust be 
operatetf at a pressure drop of no more ttwn" inches water gauge. as 
measured ar.ross the filt~r (.bric. The .larUow perlneability .1S 

deter.nined by ASTM methOd 0737-6', must not exceed '30 
hl/rnin/tt2 for woven fahrics ." " It'/min/h2 for (~ltecI f~rior;:" 
eccept that ~ h'/min/ft2 for woven and ., ttl /min/tt2 for fel~ 
fabrics is allowed for filtering .ir from asbestos Ilre dryer", l!ach 
square yard of felted fabric :nust weigh at leist I' ounces and be .n 
least one-,ixteenth inch thicic throughOUt. Synthetic fabrics must ,\.,t 
contain fill yarn other than that which is spun. 

(c) If the use of fal)ric filters creates a fire or explosion hazard. th~ 
Technical Secretary may authllrize the use of wet coliectlOrs designed 
to operate with a unit contar.ting energy of at 1".lst ,~ inches water 
gauge pressure. 

(d) The Technical Secretary ",ay authorize the use of filtering equipment 
other than that described in subparagraphs (b) and (c) of thi" 
paragraph if the owner or operator dernonst~:ues to the SOlti"facthm 
of the Technical Secretary thelt th~ filtering of particulate asbestos 
tnaterioll is I!quivalent to that of the described equipment. 

(e) Aoll air-cleaning equipment cl ... m\)rized by this paragraph must h~ 
properly installed, used. operated. and .naintained. Bypass devices 
.... 1 be used only durinc upset or emergency conditions and then only 
for to lone .u it t.J1ces to shut down the operation generating the 
particulate asbestos material. 

(4) Reporting. The owner or Ilperator of an existing source to which this rule i1 
applicable shall :,.(ore July 22, 1976, provide the (0110 wing infor.n.uion t·) 
the Technical Secretary: . 

(a) A description of the emissi\)n control equipment used (or each 
process; 

(b) If a fabric filter device is used to control ernissioos, the pressure drop 
across the (olbric filter in inches wdter gauge. 
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If the bbric filter de-.rice utili.tes • _en f~ric. the airflow 
permeolbility in ftl/mill/ft2; &net if the f.'Jric is syn~tit:. 
indic:.l te whe ther the fill y ~m is "Pun or 110) t spun. 

If the folbric filter d.eoIlce utili.ces .. r~twt folbric, the ~sit1 
in oJuytf2, the Ininionum micUle" in inch"", &nd the tirfloM 
perme~ility in ttl /min/tt2• 

(c) For sources subject to subp.&nlr.phs (2) (j) .nd (2) (\(): 

I. .\ brief description of each process Nt gener.tn 'Ubesto,... 
conuining "'OlSte .n.terbl. 

2. Tl\e a.,erage weight of ast>estos containing waste rn&t~rl.al 
disposed of, meilsured in leg/day. 

J. The emission co)Auol .nethads used in all stages of waste 
disposal. 

". Tl\e type of disposal sit~ "r incineratinn sit.! :.Ised for ultil"ate 
dispo1aI, the n,lIne of the site oper.tor, and the nalne anlf 
Ioc:'l don of the dispoS.l1 si to:. 

(d) For sources subject to subpar~gr~ph (2) (1): 

1. .\ brief descripcion of ~ slte. 

2. The :nethod or methods used to co.nply with the sQlldard or 
.1lternatiye to ~ used. 

Such inforrn&tlon shall 3ccompany the informati"" required by rule 
.0 I of this CNpter. 

m ~ dispoal sites. 

(a) In "rder W be an acceptable site for dispos.l1 of asbestos containin& 
waste ·naterbls under subpuagnapns (2) (j) o1nd (k). an active "'OlSte 
dispoAl site shall meet ,,~ ~lrelnent." ot 1his R,,,le. 

(I)) There shall I): no vimle eonbsions co the OtItsi~ sir from any .cci.,e 
waste disposal ,ite wf1ere oUbestos conuining w~te material tw.s 
beftI deposiced, elCccpt .is provlded in subparagraph (0 of this 
pal'3p'&ph. 

Cd "arning signs shall M displayed at all e!'trances, and along !he 
prOj)Crty at all entrances, and alon& the property-line of the site or 
aJonl the perimeter of the sections of the sice Mhere £Sbescos 
containin, waste rn&teriOll is de;»osited, .u inter, .. I, of lOa m (ca. :n:) 
ft.) or less exccpt as specified in subparagraph ee) of this paracraph. 
Sips Nlll)e posted in ..:h os rn&nner and location Nt a ~non may 
easily read the leaend. The warnin& signs requ~ by 1ttis 
tubp.ara&rOlph s.",-U conform to the reqWn!neftU of 20- X 1.- uprilht 
format si~." and this suhparaS"" -The sisns Nll di'PLay me 
follow"" Iqend in the Jower pAllet. widl-me tene.- sizes &nd styles of 
a .,isibility at Ie...,t equ;A1 to Ehose specified in Ehis 1Ubp.ua,raph. 
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:'~GEND 

Asbestos Waste nispos.1 Site 
00 Not Cr~itte Oust 
Breathing .\sbeslA)s 

is liau/'dous to Your Health 
'Iota tiol!1 

I" Sans Serif. Gothic or Block 
3/'" Sans Serif. Gothic or Block 

I' :'oint Gothic 

'ipacing between lines sh311 ,,: 51 least equal to the height of the 
upper oJf the two lint!So 

(d) The perimeter of the displ)t;ll si te Nll I)e fenced in order %G 

adequ.ately deter access to the general pub1k n:C~f .as ~6ecf .. 
subpar.agraph (e) of this p.ar:.1gr.aph. 

(e) Warning si~"s tAnd fencing are not r'!quired ""he~ the require.nents "f 
part ({) I. of this paragrolph .ue .net, ilr where a natlJr.u "arrier 
adequately deters access t., the general pub Ii.:. Upon request .And 
supply of appropriate inforlft,ari."" t!'\e Technic.ll Secr~Qry will 
deter.nine whether a fenr.e or -t natlJral b.lrrier ~dequately deters 
access to the general puhlir_ 

({) I. Rather than meet ~e require.nent of subparagraph (b) of this 
paragraph, an owner or o-~rator may tl!lect to .neet the 
require.ncnts of parts (f) 2. Of' (f) 3. of this paragraph, or !'My 
lise an otltern.tive control .nethod f ... e:nissions from acti.,e 
waste disposal sit~ ..ttich has received prior apprCNaJ ))y the 
Technical Se«:retary. 

2. A t the end of each operating day, or itt le.ist ·once every 24-
hour period while the si te is in con tinuous opera tion, the ;lS­

bestos-c:ontaining WOlste .naterial which was deposite~ at the 
ute during the operating day or previous 2.-hour period ~Il 
I)e cCNered with at ItIl·.lSt " centimeten (ea. , inches) of com­
pacted non-.ubestos.-containing .ftateriaL 

3. Ae the end of each operating day, or ae lease once every 2'­
hour period while 1M dhposal site is in continuous operation, 
the aibesllOS-ContOlinins WASte ."alerial ..ttich wu deposite-f £t 
~ .he during the ~r.lti", ay ... previous 2'-hour periold 
Nil 1M cO'lered with a resinous or petroleum-/>ued dust 
suppression agene which effectively biw.fs dust and control .. 
wind erosion. S'Jch agent shall be used as recommended for 
the particubr dllst "y the dust suppr~sion agent 
manufacturer. Other equally ~ffective dust suppression .Ce:'IfS 
!'My 1M used upon prior apprO'lal by the Technic.ll Se«:retary. 
FOf' purpuses of this :wrt, ·.,ute er&l'lkcase .,il is :'\;)t c:onsidered 
~ dust suppn:ssion -cent. 

Authorityl T.c.A-, Section '3-2'-10' and .-'-~2. .~dminisCl'u~ History. 
Oril~ R;Uie .-fiJed.J...wy 10, "77; ef.fe.:tive February " 1'77 •. ~metwjed: filed 
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62-6-101. Shon title. 
62-6-10:. [)dininon •. 
62 .. 103. ConttKton IicmM rcqvitcd-R_ftY o( 

•• pmsn II! "nIicmscd conttKtot. 
62-6-I~. licms,n. boatd-ComllOtilloft. 
62-6-I~. Qualir __ o( mnnbcn-Tcnns-V_ 

cia-R_-u. 
62-6-11)6. Ccnilkatt o( appomuncnt-Valid Iic:mw rc-
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62-6-101. Euauivc dinaor. 
62-6-101. .,.-lawl UI4 rllln-Scal. 
62-6-109. loud _inp.-Orroccn-ComDCMatiotl. 
62-6-110. Rqister o( applicants-RoseCl o( lio:cnlftS. 
62-6-111. lie.nM and cu" .. natlon-Tranl(er o( 

1iccnM. 
62-6-112. Rccordin. or ~mificalc or.ticmM-F~. 

SECTION 
62-6-1 U. lulWlCC or duplicate ~,rlcalc. 
62 .. 11". Cm,rlnl' as c¥iclcncc 01 riclUL 
62 .. 1 IS. COflIOftIions UI4 panncntlips. 
62 .. 116. E,piraaian or IicmM-RcncwaL 
62 .. 111. Cmirlcu. wiled to pcnotI who auctS or has 

cntCl'ld miIiury service. 
62-6-111. .....ocazion or suspauion o( IicmM­

JtciuuaDcc. 
Q+119. Notice o( reqllimMnu p .... ill invicaian to 

Iriddcn. 
62-6-llO. Penalties (ot "jolalions. 
62-6-121. F ... r __ o( cllapter by board. 
62-6-In. lnj_ions. 
62 .. lll. lndaIIaily or hold barmJcu acr- itt­

..uid.. 
62-6-12'. "- 10 aDd .... o( ronaaciM --.au. 
62-6-llS. ~ IG"CI'tIiIII hariqs Del judicial 

~. 

Q+IOI. -. TIIIL-ThiI ~cr sIIaIl lie ~ 
Del .., lie cUd • tIM eo.u.aon l.iatuiq Aa of 
1976. (Am I'" (Ad;' s.). ell. Ill. I., 
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11:+102 . .",.,... ..... -for 1M JlVfIlO'C' .. f Ih;' 
d,apeer: III IAI·"(:_'_in.·· ...... .wan ."""'alt .... 
frw a r.ud price. fee. comrniuicm. or pin of .hat~er 
na .... ~. 10 ~NCl. Cft'Ct . aIIer or rqsai,. or ha~ COfIo 

... uct~. erca~. al ... ~. or .~ir~ pan or .11 of an, 

... ,unur~. or pn~~.C' work or util", ttl any nature" Of 

.:h.'ltacter .. ha • ...,.,:n. indudin, rail.oad •• munocir>al 

.. ,wh ... a.er ,urrl, .,,.ems. _era.~ .nd dra.na~ 

.~em.. k-'~. lodes and dams. canal.. .noJUSlriaI 

.. ort<. or any hipway. road. bricl.~. or <imiLar .. rue· 
IU'~ or prl'jca. w~ 1M C'OtI of 1M complct~ .. orl. 
or of diffncrH projcas IOnder alin.k con.ran. equal"" 
~--" ... _ .... I;.~ I"""""" doIlan IS:'.III" ....... ioIcd 
lha. .ho. W...;.;on wI) _ in..iuok a.d,ilc..,' .It 

CftI'ftC'C'l' dul!, 1i..'t'nW It!' 1M ~a ......... 11 uf I-~ 
for I,and Suncyon .. c.o-.. nnl~ r_ .... 'ial i"'rft\I in ..... 
..... tn., ~I ............ o.~"""'1 fee f ... rrcr;arin, ria"' 
3noJ ..,....;r ... .,..;._. "","",''''''''. ;a"" """""lanoJ ... IIin;ar~ 
m,;nrcrin. SCf"icn. .ha. is. .....al ar.:hi.c..'Iu,aI or 
m,inttrin. 1Cf'icn. or both. and.My wI) "'" ~ Iia,* 
fo, any Other f.-n. licmsn. o. a"C"mm" ........ Ihan 
.how pro"id~d b, .h .. la ... of .h~ Sla ... of Tmnn_: 
pro.id~ Ihal .. hm all a.chuca. m •• nrcr. n. land 
• u.v~or .Ket-.., an addilional fee for emrlormml o. 
di.caion of labo,. h ... hall .... consicln~ as a conl .... 'or 
.. ilhin 1M pu,...icw of Ihis cha ..... r: pro-icl~ funMr Ih.1 
solely 11M: rurchasr of mal..n.b or subiftlin, of -..paral .. 
contracts for " •• ious pha.a or a'IICCI' of I .... ~..,....rue· 
lion by Ihe architca or m,inrcr 0t0 ~If of 1M _ncr 
<hall ~ consid~ normal architm.raI and mlillftrin, 
snvicn. how .... cr. 1M supnvilio... Mlpninlrndrncr. 
ovCf\ftinl. dirmin. or in any .... nnn assumin, char~ 
of .uch purch .... of sublet lin. shall ~ consicln~ " con­
traclin • . ••• 

I 

.. BI Ho ...... er. 11M: Irrm ··c,",lractin.·· shall nOt ;. 
clud~: 

IiI Subcontr.nin.. unless a wbcotu,lICI, in­
.01'\"cs: 

IAI Fifly lhousand dollan IS~.OOOt or_ 
or dcctrical worlt: 

181 Firly lhousand doUan CS~.OOOI or_ 
or plurnbin. work. or 

ICI Fir.y./Ioonand cIolIan IS~.OIlO) or -
of ..... liIlI. vmlilacin. or air condilion­
ina-at ... . 
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liil Undcrtalin. ift OM" ,_",y of .rsidmcc 
\C>Idy 10 COtO\I,UC1 fC'idmno or d .. cllitop on 
pri~al" I"orrrtY for Ihr rurltO>C of rna .... ir 
_'h county hat a ",,,,,,Ia,;on ftf <i .. y lhou· 
.. nd "111.000' (If k\. ~'COf" in, 101M U.S • 
(,·m.u. of Po"..lauon ,.f 19M o. an, ~ ...... 
<1.....,1 f~eral ....... u • . 

121 "Contractor" <hall me.n .nr ,,"\On. firm. or ~or· 
poralion who mp,n or orr .... 10 m •• ~ in corllractin •• 
IAn' 1916 IAdj. 5.1. ch. 122. 2: 1911 •• 'h. 101. I: 1911. 
ch.406. I; 1910 IAdj. 5.1. ch. 6':. ): 1981 • .:h. )99. I: 
T.C.A. 62~2: Actl 1982 IAdj. 5.1. ch. 1)1. 1.1 

62+103. l.Icnw .......... -Rcco.ft7 .f a~ .., ........ .... ,fMtM.-C."" Any ~. firm or 
corporaliNI m.a~ in contractln. in Ihis "al" shall ~, 
rcqui~ 10 submit rviclrncr lhal hr is qualirtrd 10 
m ..... In conlractin ••• nd shal ~ Iicm~ ~ hrmn. 
ar.er pro~: it shall ~ unla .. ful for Iny prnon. firm 
or corporation 10 mp.e in 0' orr ... 10 mp~ in con· 
tra.,in, in Ihe <laIc. unkso ouch pct\nn. firm or cor· 
.... ralinn ha.o bttn dul, licrn<rd undtr III .. rrovi!liono of 
Ihio ~h.",er. a.. herrin.rler pro--id ..... ,\ny prnon. firm • 
or cnrporalion en,.,~ in ~on".,'inl. includin. ouch 
prnon. firm. or corporation lhal m.al'" in Ih .. con • 
SlfUClion or fC'idrncn or dwellin... con.trun~ on 
pri ... le propersy for 1M purpose or rna .... Ira .... Iml. or 
.ny 01 h... arnila, purpow shall ~ rftlui.~ 10 wbmit 
...,idrncc lhal M is quallrocd 10 mlalC in contract in. 
and/ or buildln,. aIId shall ~ 1iCm<rd. It wll ~ 
unla ... ful for any PCf"OII. rllm. or co ..... ralion 10 m,qr 
in. or offer 10 m ..... ift conlractin. or buildin, as h ...... 
inabov .. dncri~. unkso ouch prnon. firm or corpora. 
lion hao ~ duly licm~ und ... Ihr rro";liOt\. ,.f Ihis 
chapl .... 

1211AI NoIwilh ... ndin. Ihr pro"i<ions of ... bdi~iliOt\ 
I." II •• ny ~. firm. or chur~'h lhal o ... no properlY 
and CONlfUCU Ihcr~n !in .... fC'idmtt<. f:allll buildinp 
or OtMr buildin., for indiwiclual usc. and nOt for rna .... 
kasr. Iml or Oth ... limi", purpow. is aempl f,om 1M 
rcquircrnmlS or Ihis chapccr. 

181 E.ucpc In COUftlics with a """"lalion or nOt Irs, 
lhan wYm h.nd~ SCYCftIy-wvm lhou .. nd _ hun-
d~ Ihirteen 1111.1131 or not ..... lhan Ihr .... Ium~ 
nineteen lhotnand Ii. hllnd~ 1 ...... ly.r"' .. I' 19.WI nor 
mo'~ lhan IhI« hund~ niMleen lhousand SCYCft h ..... 
dr~ Iwm,,,·fivc alI9.1231 both ammIin. 101M 1910 
f~1 caosus or any Mlbsrqurnl f ........ 1 ."CfISUI. a per. 

j 

.. 

.. 

) 

) 



Tennessee 

_ ~ fInII spciroed ia wbclMlioft caM2)CAIIIIaII _ 
lUke _1IWl_ ell appCialioa r~ a pmnillO_ 
Anoel a un .. raidftIce ~ sIMII __ NCl_ ..... 

_ (II sin .. f'I:Iidmcoe willIift a period or _ 1IIl"U. 
'Tbcrc sIMII lie a rrbutlablc prnumpciOft "W SUCII prr. 
10ft or r"", inlends 10 COftSInact ror 1M purpotC or 
male. ~. reIll. or .ny OI~ similar putpOM ir _ 
lhalt OM ell applicuioft is made ror a prI"IIU& 10 ,"Oft­

SlNCl a sin .. raidcnu or ir more !haft OM e II sin .. 
rnHIen.:r is COftSInactcd wichin a period or _ e II ,cu. 
No pro¥isiOft or Illis wbdiwisioft shall lie _!WId /0 

• aIIcr IIIe ckriaitioft or IIIe word ··COIIlnaia,·· as ckr .... 
in.6Z.lo:. 

ell Hotllwillll&u4ial wbdi~ CII and (n. die 
Iio.:Inuc of aft!' prraOII. r_ ~ COf'IICIft&iotIIicc-.I as a 
,cMnI ,"OftInaor Oft Mardl %9. 1976. IIIaII _NIue ia 
roocw ulllilllle auural apiraaioft IlIcmIr. 

1111 CUfltradl mlrred iMo by a pcnOft who illicnMd 
by IIIe boaId shall ,icatty Slur IIIaIMKb pcnOft is 1ictN- . 
cd by 1M Slue IIoard ror licmsinl COftlnaors and IIW 
1M board is aU11lorizcd 10 ftCa~r ,-om,.",1S rdali~e 10 
_11 penon's protcuioftal ,"OIIdUCI. 

ICI An!, unlicaucd acncnJ conlrac&or ,~ II!' IIIe 
pro¥iIions or I his .:/laptcr shall lie pmnlllcd in a ,"GUn or 
cquil, 10 _cr acaual cIocumcnlcd npemcs Oftl, uPOl' 
a showin, or cIaI and COIIvincin. IWOOr.IAas 1976. eta. 
IU.": 1m. c:I\. 9.'1; 1919. dI. " •• 7: 1910. ell. 6Sl. 
• ,: T.C.A.. f 6Z-6Ol: Aas 1916. dI. 91l •• 1.1 

6Z.I.,.. Ucwoirot..... Ca.. "'- -«al TMre is 
cralcd a 1I.le board ror licaaslftl _naon. hcNia­
arler called 1M -boateI.. •• T1Ie board shall lie COfIIpoIed 
or _en 17) _lien. aa ..... OM or lIIis _bcr sIMII 
lie alllbCOftlrac&or in llriwily"'h 1M owner. u Insf_ 
III or Ihos ""mller shall lie a COftInlCt~ actiYdy mPlcd 
'n homebulldinl. and _ III or lhis numller shall lie a 
pcnotI wllO il _ enPlcd in IIIe busiIICU 0( _naiR, 
in .. , COUIII' or IIIiI Male. T1Ie Oilier _lien or IIIe 
board sIMII "COftIrKlOn _ ddIMd in Q.6.1GZ. all or 
wIIOIa IIIaII 1Ia ... IIcm aaiwdy ...... ia sai4 ......... 

. . for a period or __ !tIM ,ac lCll1G"_""'" 

rlNitw" " - ........ -411-.., .. 
board sIMII " ....... or 1M _.,... ..... 01 
IIIe _e. 

Cbl All IU~ ~ 0' _ 

-"'1 .... " .... ..,dIe..--aallle ........ 
or die repel;" I ... or die --.n ia die way .... 
- ,...,..... .., !Ilia d\.ap( •• CAas 1976 CA4ij. 5.). 
dI. Ill. -; 1m. dI. ". 1: T.c.A.. 1U06.1 

6 
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6Z.I03. ~ ., -,,","-T_V .... 
cto-........ .,...I EacII manlier or IIIe boaId shall " 
u ..... Iwmcy.ri ... (231 )PGn or ace and or IOOd -aa 
..hana •• Eadt IMIftber IIIaII lie or f'ICIIIIIiaod SIMIIIna 
in his bruIdI or 1M COfttnainl business: pro-idcd. 
~. Ihu tM prowisiofts oi Ihis v:nlcncc \haU noc 
apply to 1M member who is _ CQPlcd in tile business 
or COftCnain .. 

Ibl T1Ie terms or memllen IllallIIe (CIt .'I __ 

pcnod .... sugrnd so IIIa& die Imll of a IaI& ._ 
____ .. a .... _h o.oc.-... ll. 

Icl I. _ 01 -"", ....... _ or w.... 01 a 
manller.o _ his 'ull-. his _ ,1aaII1Ie..,. 
poiftCcd to his ____ lerna. Each _bel 111w1111014 
_ .r.eI' 1M expituioa of billma umiI his __ 
sIMII ...... IIcca chdy appoiMed and qualiroed. rr YKUto 
cia sbalI _ in 11M board ror any _. 1M _ 

sIMII" IiUcd by aopmne_ of 11M JO""IOf. 
Idl TIM ..-- -, _ aD? _ 01 rile 

board ror orrlClal ........... _. _ •• PiMtIICl' • .;urlll 
n~1cct "r dIllY. ,ACIS 1976 IAdi. S.I.."1L n::. ,: 1m. 
.:II. ". l: T.C ..... 61~.' 

6%.106. Cwnll1nM ., ...... I_I-V ............... 
" ...... - .............. .,..., Each member o( Ihe 
board shall nnt". a ,'Cnir.cal. or appoinlmml rrom Ih. 
pcm«. and lIc(ore enlnin. upon 1M dioo:llarle o( IlIr 
dUlies or !lis orr ... -r \hall me ";tll 1M wcmarv o( "ale 
1M ,_~ aull or ofr..:.. . 

Ibl No _ shall lie dipble ror ~nlacnl on Ille 
board who doa _ AI tile lime hold ~n uftCllJllrcd 
Iiccnw .0 opcnIC as a COftIrac&Of under lhis ~cr: 
pro¥ickd. howrwer. Ilia! lIIe ~isioftl or Ihn _1_ 
\hall '"" apply 10 aptlOl"llIICIIt or a mcmller who b" law 
is not pmnilt,d 10 lie mpfC'd in Ihe bullllCSl or co ... 
lraclinc i:a ally COIInl, or Ihn Slue. 

Icl TIM board. or afty _mill" 11IcmI'. shaJllIe en­
litled 10 IIIe ~ or 1M allomey amcnl. Ot' th ...... 
ckpan_ or Tm_ in COftnca_ witll tile atrain 0' IIIe board. (lIeU 1976IAdj. C.1. cII. u:. 6; 1919. dI. 
~. -: T.C ..... 61-606.1 

Q.,CJ7. ~ 4Irectw.-T1Ie ctinaor or lbe u.;.. 
sioe or rqularory IIcwds iR tile clepurmcm 0' ms..,.. 
-. or ... daipwc. shall ..,... as aeani ... .sit_. 
and sbalI ....,.,ide all ~ (uaaiofts rOt' ,be 
IIou-d. (Aas I"". cII. m. j: IIIOd. C. s.ao.a. 1m. 
1111.:1 ew ...... 711l.l'9l: Ac"lS 19T1 (Adj. S.). dL 
Il). %; 1971 (Adj. 5.1. cII. \106.lD: T.C.A. 61~.1 

T 
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62-6-101 • .,...... ......... s-L-{., TM IIoenI 
oI\aIl ...... 1M po.- 10 .... lUCIa ~ .......... 
rqulMiaaI. _ iftcoouiM_ .. 1I 1M ...... oIT_ 

u it sIIaII draft !lac. ""ita 10 II .. fIaaI..-.aI 01 1M 
._0I~. 

Ibl The board sIIaII adoIII a -.I (or ics _n .... TM 
ocaI IIWI lleve 1"-'- 1M wonU "Ioud (o. UansinI 
COIIlnclon. Suac 0' T_" aa4 I'" -"­
direccor VIall be... can. cIIar.. MIl CUIlody 11Mno(. 
IAcu 1976 1A.d;. 5.). ell. au. 9: T.C.A. 62-409.' 

62+109 . ..... ~ •• ,_all •• 
-{al TM !loud IIWI _ in JaftUMy. MaIdI. May, 
J..,.,. $coIaaIMr aa4 Noooc.IIer (o. 1M '"""'* 01 
lranucsin. bouinesL 

I'" AI IIIe January _in, 01 nell ,nr. 1M IIoenI 
sIIaII d«t orran -'lidia, a dIunaaa. <fCC .:IIaarINII 
MIl -'Clary. 

1&:1 $pc..ui _inp 0' 1M boardlllallllc IIdd AI well 
limes as 1M boa,d may proooode. 

Idl Fo.., 141 _lIeD ...... .:_IIIIC a q.-.am al a 
boanl IIICCIln •• 

lei Due nOIl.:e o( n.:/I _eun. anclille "_ MIl pIxc 
I/lCf&:of .AUI be ,Ioen ""II _1Jer In ,1ICll manner as 
Ihe bylaw. ma, l'fO'ode. 

en Ea.:11 IMlllIJer of 1M boarcI -Mil rem... fifly 
doI~ I$~.OOI I'C" diem f .. each _III, ao.'tually aI· 

ICnoIcd. IAcu 19161A.dj. 5.)..:11. IU. 10: 1979 • .:11. ,., 
.: T.C' .. " . 624110.1 

'.2+110 . ...-- .... ,IIe._ __ r. an-. 
-I;al The nccvllVc ditc'Cl .. sIIaII keep a rqis&et 0( all 
appllCaftla ror Io&:m. ... .!low"" 0' ncb. dale o( appIica­
, ...... name. llualiflCallOM. pIa&:t o( buaincu. place o( 
mlOimcc MIl .. hahet Iio:mw .. as .,aI .. uI or re(used. 

,bl TM book, MIl tcpIICf 0' 1M board sIIaII ... 
rttntta (a.. ... ,...OOkMC o( aU ",allCfl nconIcd Ihcfttn. 

1':1 " rowCf sIIowIII. IIIe _ ad pIa&:t o( IIuaiDas 
and NOocIcna 0( adt IimIacd _..... sIIaII ... 
prcpercd by 1M --.... dinclor o( l/Ie !loud dwinc 

. . IIIe _II 0( JMUMJ .. adI ooId 1I ...... Cad ,.., .... 
-"aU!>c ... ~....ay _161_a.; ~_ 
"' .. I lie pnMaI by llIe ......... IM .. ,... 01 wIIida .... 
lie pan o( 1M ~ oIll1e MOd 1IoenI. ........... ill 
~I.)CIZ. aN a CDt'f ..... IO ........... nkby 1M 

,;I6-1t 01 aca ....... pu;-.I cky. - .... -r - .. 
"alC ..... 10 .odt ~ _. 8IdtitCl .... 
enp... IAas 1976tA.dj. 5.). ell. Ill. II: IfIO.IAd;. 
5.1. &:II. 6n, I: T.C.A. 62-611., . 

• 
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62+111. ~ INI4 ....... dee-TrueI ... .. 
..... -4 ... 11 AllfOM deliria. 10 be 1iccMaI ... _ 
Incto. (or 1M aw. sIIaII ..... -nllft appIic:a&iooI 10 
IIIe bouIt .. audI (_ .. _ pnacnbal by IIIe IIoenI 
aa4 sIIaII '1ItIIIItI llIe !loud _II an .rf ....... 1IaIin. lUI 
1M ~ IS _ a.,",,,1y p.r!omun, allY _. 

lion work wheN IIIe _ o( lIis .:OIIItaCI CCUftCIa 
l_y.li ... Iloouaand doIIan Im.ODDI. TM applicaliool 
)/IaI1 be accompuicd by aD applic:alion (ft .,r _enl,· 
live clallan e$1S.00,. 

12I1f &.lot ~ion iI aaataa..,.., die IIoeni.r'" 
lile ~ IIIaII be .IidaI ..... ___ 10 

dclcnninc hiI qualUlcMioclL Tllia .......... __ y ... 

wrincn aDdIor onI. 'T1Ic Iowd .....a ... _lid 10 
,;hat .. adI appIicMc .. auaiaeliool f •• _Ioacad. 
,hiny·florc clallan IIlS.GO) r .. adI wriclcn aadlor oral 
csaminalion. 

ell I( 1M ~In o( IIIe _I0Il o( any appIicana 
VIall be .. Iis(accory 10 I" bocnI. IIIen il \hall iuuc to 
1M appIio:anl a .-m,flQlc _'-mn, 1M ICIPiicaftt 10 

operase as a &:onlraclor in lilia "ale. nw Bow" sIIaII 
otalc IIIe amcnl COfIIItIM.'tion dautrlCallOlla and/or ... .pcaaI" dasllflCal_ in .hid! IIIe applicant ia 
qualified 10 en .... in as a .'OlIlraccot and ror nell 
.:IaallflQllOll sIIaII IiaI 1M IIIOMIAIY limnallon, I~ 
u dClcrmil\C'lS .." 1M !loud. 

e41 WIIcncocr any applleanl is ~ 10 a~ 
be(<<c \lie bouIt (or an _ion and (ails 10 ~ 
II IIIe ,,:~ li_ and pIxc witheNl nOllr"", IIIe 
boenl • IaI& """ ell days .n advUICC. !OIdI appIicanI 
"'-II pay an additional (ft o( ,_y·f",. oIoIlan 
eSZS.ool before bcin. rncIIcduIcd (or _alion. la 
1M evem o( (ailure 10 a~ (or u.ai_'011 011 IIlRe 
~Ie occasions. a new applic:alion MIl (ft tIIaII be No 

qultCd. 

eblClI TM boUd sIIaII cw-ullalc rules and rcauJa. 
lions .hicII catabliall UIIir_ emma 10 IO"ftII isauaacw 
by IIIe board :It IIIe acacral_ruaioft clasaiflQlioas, 
'I*iaIlY clasairlcaliaal. ..... _ary llmiaalionI .... 
quired by IIIIIacaioe la .. l): ptOWided. ~. "* 1M 
boetd a/IaII ..... cIiacn&ioIwy _1Ioric, in illdiwidual 
_ 10 .... (y IIIdI criMria (or _ aopIic:aM if 1M 
.,.... ala, and ... (_ datIy NCI- __ .... nc. 
rioe "".i~ IIIc bouIt (uraiaMa 1M appIican& "" a ..,.. 
1ft __ ,-,.,... ....... fscarioa. 

121 n. emma so _bCWMd by 1M bocnI aIIUI .. 
elude. !Nt _ ... _lui 10. a law o( rwf_ (1'00II • 

9 
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pac .-timl OC' .... pIoycT or IIIe ~ as ....... 
f ........... SUlCIIM'I'II 01 I lie appIicanl. 

cll Ir an appliQnc req_ • ~ limicaaiool 01 
I'QIcr lhaft _ ... illioft oIoi&an CII.ooo.mo. IIiI n.a.. 
.-iaI "011_1 -"all .. audilcd and a .. ~cd 10 br • 
1",ctN." publio: ..... _ ... 01 ... OC' '"Cnlfocd pubiC ___ 
lanl. 

C41 Tile IiIWlNlI "alcmcnc or any applicanl .... 
Qu""n. a monetary limilalion or one millioa 
CSI.W).OUO) OC' leu .nail .. eilher r«¥icwed OC' audilcd 
b" a 1;,:Cllwd publio: a,:countanl OC' .-mifled public ac. 
COUII'alll. ptOOldcd. howc9cr. lhalille board may. ill ita 
di-.. ... ction. reql .. re IIIe fina .... -iaI "alcmcnc ur _II an .... 
pIio:anIlo tw iIIucliccd -a a .. lSlcd 10 by a Iio.-.cd public 
"":UUlllant Of .:a1llied pub\io: a.."COUftCaftI. 

C ..... , TIle issuance br IIIe baud or a cmiroc:uc o( Iicase 
aUlhorizilli IIIe 1i.."CIISft 10 maqe it! any amcnI _ 
uru. .. ion dassirocaaioftC.' o( COftcnai... shall _ 
:aulhorizc him 10 mi. itt IWCIII".f_11Iouand dollars 
ISZJ.COOl or more or dearil:a1. plumbilli. Dr heuia .. 
wmulalilll OC' air conditioninl wOC'It UIIIcu lie IS addi­
"ollaU" Ii..-msed in .... it ~pecially .:Ia ... irocalion. 

Idl A O:Olllnctor may bid on a cDftlr.... "'IUltlIII 
work in ..,me clusiflQllO .... , ocher lhan IIIe oneesl ill 
wll..:11 he IS licmsed ir and only Ir oucll work i.lllCldmlaJ 
OC' supplcmenlaJ 10 IIIe pcrr~ Dr work III -lIoclllle 
IS 1i.."CI\SC'd 10 ca"'C. H~.1UC1l coftctal."OC' "'aU _ 
..... u:.Il" pert""" ulUlcr well '"OIIlrao. .. IwaIl".li-.: lhou­
.aawI oIoIlan clZJ .1lIlO1 Of mOf'C o( wOC'k ia an" _ 
Cmcr:al .:om.truct ..... OC' 'fMCiaJty r:lusiflCllion una. lie 
.. Iio:ImMd ia _II o:l& .. .if __ • 

Cell II Upon application 01 any incIj"icIuaI _110 _ 
(ormerly .. lCMtaJ SMnncr til • d~ P8ftncnllill. 
Ihe board "'.11 "a"srer 10 _II ~ IIIe IicCIIw 

• rormerly!tdcl by 1M partncnllip upon .. stro-ia. Iha&: 

IAI .... TIIe lfHIivldual _ a ICMRI penMl'· itt a cIiI­
sol"cd P8ftncnll,p; 

18, TIle indioridual has __ equal 10 OC' .... Ier I .... 
IIIe wcn o( IIIe partncnllip as ~ "" ._ 

. lIa_ .. o( IIIe appIicaac; and. 
10 AU liUililia 01 1M pumasMp _ wisf .... 

C-- to ."==--_ •• be _itf. by l)w i ... >oN& 
12) T1w __ II rar cn.t ..... __ "- IM8 __ 

loa a ree o( 1m dollars IS 1G.1lIIt. 
IJ) r .. iAdiwidullIIaIl ,.... .... nater anine.. 

iII .... ..- _ ................. 6Z+II1. rOC' oriIiMI 
cmifocuCl. 
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mel) TIle boud sIWIlransrcr. upon appIio:alion and 
peymca& or • r. Dr Ina dollan CSIO.CIO). by an" pro. 
priaonIIip OC' part~ -llidl ~ iftc:w. 
pont .. as. T_ corponUon.llIe IimIsc r __ y 
IIcId by IUdI proprictonhip M P8ftMnllap 10 sucll cor. 
pontoon u_ . sI\ow"'l II ... : 

IAI TIle orfoccn OC' dircaon M -Ictnml or IIIe 
COI"IIOtaIIOft _crt IIIe _ners OC' maftalC" or IIIe Plo· 
pt1ft~IP OC' partnersllip; 

18, A copy or IIIe corpotalioa·h"IIann lIa>"aces rw 
witll Ihcbouol; 

co T1w ,." ...... _ ........... a.mIlly .. 
JOOd II ....... odt .1Ie "-'I: 

I D, TIle .-orponaioft ILu u.cts equal 10 M l"Uer 
lhaft IIIe asset. of Ille ptOpnftonlllp or P8ftncnllip. and 
&> ~octcnccd by _worn SUI_IS or IIIe ~; and 

lEI Alliiabtlohn or IIIe pr-'C'!onIIip·or P8ftncnhop 
-etC ..... .,.fled prIOf" 10 iIlCO'IIOI.",", or -ill .. ~nrocd 
by Ihe ~~a"OII. 

III The board ollaJl ~dop ~n appli.:alloll rOl ~c;1I 
.,uder oj _:ensc .. hlCh ...... noc cac:ced o"e Cll pale In 

1m"". 
cli The o:orporallOll ...... rc.:ord 1M lran,fer c:cr. 

lif..:aae 1ft IlIe.mIC manMl' ~ prowNlcd in 62-6-111. fo. 
01 ...... .:auIio.:lIIe. lAo:" 1976 lAd,. 5.1, .it •• ,u. 11; 
19TT • .:II. 101.!: I"n. dt. -.:: 1919 ...... 11. '''. ,: 1910 
lAd;. 5.1. .:II. ,,1. :. l; I .. ' • .:It. 44". I. 3.",: T.e.A • 
62-611.. 

6Z+II1. ~.,ftftifInw"~f".-c., 
III "'" penon Illus ncciviq a .utiflClle 0I1icmsc. or 
any RMWallhcmri. (rom IIIe board "rail ronllwitll have 
it recorded in Ille D'-fcc of Ille CO\IIIIy clerk of !lie .-oum,. 
or in IIIe00fcc or IIIe~ial oIf ... w or IlIemunici­
peIit y in wlridllle is nPlcd in business. and IIIe dalC of 
IIIe re:ordin. \IIaU .. cvidcIIc:ed lhereon: however. ftO 

liccnMd CDIIIrKlOC' _kina ullClcr IIIe supcrvisOon oJf 
citllCr a IicensccI ardIiter:s _ mai- \IIaU .. required co 
ra:ord witIt lile _, dcft Of .....,;,ap./ offICiaL 

(2, The dcrtl DC IIIe a"".CIpI .... e m.nio:ipoI oIfldaJ 
...... .. paid a ree Dr _ doUat ISI.OO' ror ~ 
\aiel anif..:uc. 

Ib, Uacil IIIe Iicaac is ncorclcd. clle hoIcIcr lhereor 
shall _ acrciac an, 011'" riIh" aod pri<riIcps IIIcnia 
cua(crrecI.. and ill _ ... &c..c iI _ so -.led 
..;chit! tIIfw eJ) _lis r_lIse dMcol ___ it sIIaII __ .... aIid. 

II 
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leI T1Ic -, dcrk 01 adl ~ IW lile II'IIf'O­
priaI. -,.;ap.I otna.J sIIaII kft'll ... book 101M..,. 
...... tew I" purpoM. • -..1ft. !ill 01 "" arritlAol_ 
of Iicnw ___ "" ..... lopt" .... _. 01 adl 

and I" Ibu 011" -.tift .. 
(ell TlI~ cwairlQl. 0( Ie- and ... , _II IlIeNot 

<ftaIl be '-*" .. "",,,!dell ift cadi _, '" .. Nell 
IIIeCOfllraalW ... ....,.111 buu_ cSunna 1"1_ 01"" 
licente lllIleu well conl_ is ban, 111","_ "" 
culler .licCftMCI ardIilca ew _am-. (AclI 1976IAdj. 
S.1. .:11. u:. U; 1971 (Adj. S.). ell. "I. I.;:; iaIpI .... 
. ~ 1978 (Adj. S.). ell. 9)4. n. J6: 1919 ...... 1l. 1-'; 
T.eA U-6U.) 

Q+lll. __ ., ....- ---..-A .... 
- licaIM catir_ 10 ntMce us, cmir_. lost. 
...",. IW mWIa&ed. ...., 1M ........ IIIbjca 10 "" 
naIa and repIuioas of I" '-'d. IAcIJ 1976 fAdI. $.1. 
cit. m. I.: T.eA U-6I •• 1 

U.II • • c:.ranc- ....... ., rIIML-The ;.. 
-- ot • ccrur_. o( Iicanc IIIaIl 1M C¥idcnce lhal 
IIIe penon. firm. IW corporuioft lIamed 'llcreift is en­
lilleel 10 all IIIe nllll$ and priyilqcs ot I IicmsccI _ 
IracIIW .. IIIIe IIIe IictnM _lIS _keel at llna. 
pimi; .,..,.;dccI ilia! __ _ IIu paid Ills 

priyllqc IU and rccotdccIlIis cmillc:u. ot licmM ill ac. 
conSaMe wms U.II1. IAcIS 1976 IAdj. $.). cit. m. 
U: 1971. cII. a . I: T.CA U-6U.) 

U ... ,. c..,.. II.M .... ..-,. ...... -C0fllClfa-
lions ew ~ _, ......... dw """-ot_ 
!naift .. .".,...... ....... _ (I) o( I" priacir-b of 
sucft COfIIOR&ioe IW I*IMnIhtJ is ill ~bIe cIIarre 
ot IUcII bulincu. it "'" COfIIOR&ioft IW l*I...wp it 
IicmMd u IIcrriIl requind o( _~«I. fAcIJ 1976 
(Adj.-s.1. cII. Ill. 16: T.C.A. U-6I6.1 

U.II6. ........ ., ~"""'''''.' Cw. 
. line.. o( .... sIIaII ...... _ "" laic ., 011" 

twdM -'II toGowWlt ill ...... M -... .... .... --................... ....... 
,,,, .-...., • eft ..... .., 1iIIIe .... __ 
~., ............... "-iII_. 
wtIodI LIM ...... ..,. ja ia ---... ..... V. 1M .......... npanol..,,......M-.-.. ....... . 
a... .... ...., ~ jat ___ • LIM ...... ...., .... 
quin ..... "" IIIe ~ 01 • tft 0( fifty doIIoon 
fSJO.COt 10 I" _ dIrecIGW 01 , ......... 
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Ie) T1Ic ......... _ ar- .., -.a.al iI ... 
f'IICIIioNd IIIiaIKIOtJ ........ dw ___ ....... 
alllIuIa-. IUa ... 10 IIIe _c. IW III, ot iII __ 
..... 1IIIiapUties tIW IIIeIlftCllllinc par. if LIM lice-. 
_ liable tIW IUCb IU. 

(cS) II IIIaII be IIIe duty ot 11M UtaltM dinaIW 10 
_ity "" ...a. .-, pB'IOII Iicaued IIcmanclcr. ot IIIe 
Ibu ot .. puuioa o( tria cmiflQle ot IicnM and ,,, 
_ ot tft ""1 __ tIW III _II tIW _ (I) year. 
IUCb _icc sIWI be IUiIed &I IaII __ III .. 10. 

- ot IIIe dale of Ulllra&ioft of said emir_c • 
Ic) T1w tft 10 be paid (M IIIe _II eI I CBlir_c 

oIlice-.atlCl' IIM~"-"""~_ 
pereal 110-., t • .... _,. or fraaiaa 0( I ~ 

lAM .-,- (M --' it.,.,.: """"*". "--. . 
IhallllelnllU","'" (ft rIW • dell,. morell sIIaIl _ a. 
........ ,w;';. lhe -...II tft. . 

If) No .:otllrao;t« oMI& .. QUllirlCd 10 rca;... • 
morelllio. __ -hen lie IIu bcm 'II d .. (aull'lI _"01II1II';11, 
.. "II ,lie (IfO"1OioM o( Illis ella",CI' tIW a pornod ot _ (I, 
ycat. and .. """ .... en' ,lie o."OlIn_IW. 'II 0tdcT 10 q ..... 
ity WIder IIIe law. sllall ma .... I II .... Ipplicauoll II ill I" 
ase ot ,lie _-c ot lhe on ....... licmte. 

III The board l1\&li ~1IIp1e NIcs and ",ulu_ 
.. lIicft nclltlilll IIlIIt_ .:r1l..n. 10 IOWCl'll IIIe ,,"jew 

and 101l1li_ ot IIIe amcraI COftSIrvcllOft .;Iuaoroca. 
'-...... y cIuIIrlQlioas. UId IIIOftftIIY IinadIlIOClS 
o( C8ftIicaIa 01 ~ ""ic11ve...a,.a 10 mlC"-lI .." 
I" boMI. S4IdI en ........... aboftlllbli* a .... rM 
ictornIityia, IIIow ~ appI,,,,, (or _-aI wt»o 
may reqllire I IJ'UICI' ..,.. o( ""lIift, by '1Ie board 
lhan usual. ("CII 1976 fAdj. S.). ell. IU. 17; 19"'1. cII. 
a .• : 1919. 0:11. ". 6: T.e.A. U-617.) 

U.117. CftdIIaw....., Ie,..... .... .....,., ... ...... ....." ....... -An, o;cnirlCllc ot licmte 
iuooccI "" ,lie lUI. board tIW licmsina COIIUXlon 101ft, 
pcrwn - .. 1ft, brudl ot ,II. armed scni« o( IIIe 
Unileel Sta&a. M .. 110 IIcrallcr enlills IW is .:ailed ialo 
IIid ICfYic:e. &hall ...... ill (ull (ore. and a(ea .. owl 
- III )Oar at_ UId ~ it d&IcIIatpd (~ IIid 1Cf • 

- ... IIIaII 1M .... jet 10 _II II "* IiIDe "" I" 
~ of LIM III ..... (. Ml _ ill Ibis Clllpccr. IAcQ 
1976 IAdj. $.1. ell. C. II: T.C.A. U-6II., 

61 ... 1 •• 1 I ., III, .. I • ., •• _ ...... 
- ..... ICU Whcn....cr ... , pcrwa. fImI. or corpon. 
,ioa daims 10 1Ia .. 1IftIt .......... IW itojlll'lld by ,1Ie..-
Mire: incoooaoncnq. rrau4. diIItonaI daIiq 

I.' 

) 
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u4101 ~IICI iIIllIe pnaicc of C08UKlIIII .,. tile 
pen ot aft7 pcnoft. lina. _ ~ion IicmMd !left. 
IIIIdcf ucI .un rak wic IIpcIft ~ cIaiIII in aft7 0( .... 
.. ~ of __ ill dria __ .... _ i ____ 
lhcrftNl1UCll ~_ .... ,. AI a pen of iI. dccrft or JUde. 
_ '" well .:aM. fC'IoIIc 1M cmirocaae of IOcnw ""*' 
.. IIocIl sudl .:omraaor • OIICRI .... at llle 1_ of tile 
af0rnai4 WfCMIidOial-

t2' II IIIaII be IIIe dlK) 0( llIe clerll uf IIIe _ 10 

noeaf,. IIIe ~ .... "e 4atcaor of IIIe boanI ui ....:1\ ___ , 
cb. TIle IooAtd _~ __ .a 10.:_ 10 any rn-. 

'ima. tJf ~"'''''''4I''''', _IkI-< Io.:CIl'C "-' Ioccn _uLcd. 
P'O"acll'Ii aIlllIe _ben of IIIe board \'OIe 1ft rawar of 
_11 m- ror _ llle board .. , cIftm ",tr .. 
cimf. 

tel TIle ~ clircaor IIIaII imnMcIiudl' _it, 
1M _ClarY or SlU. UId IIIe dcrII or _11 ':OUIII) '" IIIe 
SlUe. of an~ rc¥OCU_ ot a IOcnM or 1M raslUaftCC of 
a _oILed Iio:enw. 

Idl The board ,1IaI1 1\&'We Ihe power 10 _oke or "'s­
pend any IiccnIC or fCftC"IOU If&I\ll'Ii b, al for an~ oi IIIe 
reasons waaed in Ihis scaaon. or for a faallll. 10 o~e 

IIIe lenns UId ~"Onclilioll' of an, IiccnIC or fClMWaJ 
IIranled I&ncIct IIIe 1IfO"- of Ihis .:baoccr 01 an, 
byla .... ruin or rqului_ adoOCed or promlilpted ..,. 
i& b \IfO\-idcd in 61+101. 01 for a wioluioft 0( llle 1_ 
of an, license. 

Ie. TIle board sIIaJI ill all casa bctore llanlll &IIJ 
clIataa apaasl a eOlllraClot. r"",,,,, a wmlen COllI' 0( 

Ihe .:haraa &lUIISI IIIe acaawd. andueSin. _icc or .... 
. lime UId place where llle clIataa will be 1IcarcI. UId pre 
rcaso ..... blc o",",""l1ill' fOl IIIe acauccI 10 be """,",,I 
UId offer an, roaclcncc he ma, wasil. The acaawd sIIaII 
ha'We Ih~ riahl 10 aft UlotM'f ir he 10 cleans. 

to Thc alrarnw.i'We _c of a majorit, ot che board 
sIIaII be ncccuary 10 _ke or ~ a liaftw or 
~aJ. 

IIJ on- .,.,,, ".., ,.._ '0 __ ot _ a IicIIMe 
10 uay .......... _-.--- _lac' 0( r __ 
SUbili17. a.a of CIqIIII1iM. t ., M ,.. ....... 
.. Ill rcpnIlO appIica&_ 0( ~ Of _ •• ~ 

lion of a fdonJ. ucI M, OlMt COftChoCl .hid\ ~ 
hila .... ~. fraud ....... or ~ dcaIiq. _ 
..;o&ujoQ of tile _ ..... fAcIa 1976 tAdj. $.). cI\. an. 
19: 1917. eIl •• 406. ,: 1m (Ad;. S.1. ell. ifl. I: T.eA 
61-4 It., 
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62 ... IIt. !'M4ift el ........ _ •• ..... Ia ........... 
...-...~., AU arcIIiI«u M4 CIIP-s occparinc 
pIaas ucll_r_ for _1110 be coouaacd in .... 
SlUC. or wMrc IIIe __ 10 be done is Ioaaed ift 1M 

_c. sIIaII iftdudc in IIMir a ..... aliM 10 bidden, UId ift 
lherr _racalions. a COPJ' of Illia chaOCcr. or IUdI port 
lioftc IMrcof. as arc dc-.IlMCftlatJ 10 COftYCY ao 1M 
itI"'ed bMIdcr whetller M • a NSiduI or tIN SI_ or 
noe. ucI whether a 1ir:cDw IIu beets os ...... bOa __ • 

IN lef_lhaI it _all be MCaSaty for hWIO u.o.. 
~ 0( • Iaaooe befcn his bid it COMIdcYcd. 

tbl TIle ardIllCII:l or en .. _ sIIaJI dina IbM 1M 

Iicaw 1IIImbcr. apona_ cla&c. aod lhal Mn or 
clallaracaaioft appI"". 10 tile bid. appear Oft .IW 
~ _' .... tlM bid ........ IM bid sIIaII_ 
beopeMd. 

tel AtdIi&ccu. .,........,. ucI awwctinl _ .......... 
public ucI pri ...... faalillllo --.. ... ___ of "-
o:Npcer sIIaII be pcnaJbcd in IIIe __ lief .. aft, 
pmoft IIndcr 62""20 wllo acccoca a bid from a IICI'IOtI 
wlao it _ licaucd ill accordulce willa IIIe pro.,jaions' of 
llais chaoccr. tAcO 1"6IMj. 5.1. ell •• ll. ~ T.C.A. 
61-420.1 

"14. I !I) . ...... c.,. · f_ ............ -1:11 ,\". 1'Cf'Oft. 

nrm or ~"CIf1'ORI1CItI who enpaa or o(t." 10 CIIP'~ ia 
~"Oftlraainl wilhout a IiccnM AI nqvarld by Sect_ 
61+103. or _ho .. iolua lhe IctIftI aM colldiliotu of 
anl' \iccft1C Of nncwal paacl'li by IIIe 80ctd punliUl to 
Illn ~ct. sIIaII be MbIc 10 a (_ of _ ...... U\:uo Ii...: 
InandmS doIlan IS$OOI __ "*' Cft ,..anI I 10-., 
of 1M lOlaI _raa or bid _. wlridlcwu is 
IfGIU. 

Ib) An, pcnaa. rarm 01 corponIioft who accepcs a bid 
io accu of IweIII,·rawc IIIousaacI dollan tW.ooe)') frora 
a eOlllraclOl' who is /IOC 1icc1ucd. with 'PllfOllriue clasai­
rac:atiofta UId sufracicnt IDOOCW'7 limiuliolll. io accord­
ance willi tile IIfO"biona ot III. cIlaOCcr. sIIaIl be liable to 
a r_ of _las than _ IlIouuncI doIIan ISI.OOO' nor 
more diu Ii .. c lhouauIcI doIIan 153.000'. 

tel No otrac:iaJ of IN SlUe OI/acr lhan of lhe Dcpan­
~ of TtaftaCIOrUlioft. or aa, political llllacIiwiaioft of 
lbe -.c. sbaIl iawc a pcnaic or __ work order 10 

., ~ IlMrc(-. IOCIIIfIIIe i. --.. uokss 
IIOCIt ..".u.:.ac holds a Ii.._ ••• -..- _Il .. 
propriMc cIasaorca&ioM ....... trJCicra( ~ IftNq. 

lions. ift -au- willi .... pcoftiona of IIIis ~ct • 
An, sudI ofraciaJ ..;o&uift. lhis "'bMa:lioft IIIaII be :.abo 
jca 10 ,. tiftc of /10( Jc;u I"" _ IlIoIIaancl ~Ian 

" 
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ISI.OOOI _ -. diu r_ ,hooduId doII8n !S',CIOO) 
.. _ ~_IAca 197. 1M;. 5.1. eta. Ill. 21: 1"1. 
da. )99. z: 1"1. eta. *". z: T.CA. Q~I.t 

61+1%1. raf_ el ....... lip ~-n. 
board sNII illqlllft ""0 d .. idcIIu&y or My pcnotI. flna. 
or .:orporu_ ~ .. ""*' , ... .-u claujflc:a. 
110m o( 'M cI\a.,.., Mel sNII sw-w ... , ~ 
rltm. 01 .:orponI_ noW ... , ... proor;sioes of dIiI 
~ha.,.ct. IAcU 1976 1M;. 5.1. ch. In. ll: 1971 IMj. 
S.t. ~h. 906. ::: T.C.A. 61-6ll..t 

61 ... In. I.~-f.t I. otdct '0 MCVft , ... ~trfC' 
""~ cofOf'C'C1Mt\l of lhis cI\8pCer. jlll'ilGic&iool iI .. _f •• 
mI CHI t'" d\uIc'crJ .:DUn 0( dIiI _. co .,.... "'JuK' 
1M ntld ..... u, pcncIft. linn. or corpoq&ioa 
undctukl", '0 m .... in , ... COfI'rac&in, IIusiMU io 
.ioIuioft of t'" 1_ o. 'hil ,1Ia.,.ct. 

Ibl 5 .... 11 inJutICI_ suic II18II ~ ralcd in , ... _ of 
, ... _, of T_ on nla&ioft o( I'" boutS fM IiaftI. 
in, can'rac&Ot1. 01 an, member IlwNof _"haul bond 
bcin, NClwmI fOl prtIMCUl_ of ,,,, suit 01 fOf '1M as­
__ of in,una_. 

I~I Anl' ppcnJft 11ICUtftd. such as cIcposM_ ,n.d 
C'pm.1CS. ~llorMy lca. NClllircd for ,he ptOMCUllOn wi& 
.IIaI1 ~ pud 10 ,he YIIM manner _ ocher ftpcftJft in-
~urt'cd b~ 11M board. IAcu 1976 IAdi. S.t. ~. 82:. :3: 
T.C_\. 61-61J.t 

61 ... lll. 1....-, .............. ..,...... .. 
..... -A ~o._ pramiM. aar- M unclcnlMeI· 
in, in 01 in COfIncaioft -illl or coIIMnal,o • _raa or 
qtftSMM muM 10 the COtIICr'llClioft. __ ioft. re-

pair or maitllcnaaC'C o( • buildift .. SCt'UClUft. atIINf· 
,_ Mel appli&ncr. iacludina __ .. dcmoIicioft 

~nd "ca ... in, conncacG 'lMftwilh. 1NflIOftlft' 10 ja. 

demnif, ~ hold hannleu ,he ptOtniMe apinsI 1iaIIiIil, 
for damace arisina _ of bodily iajury co ~ or 
~ 10 pt"OIIftt, caIIMd .." Of rauIIia, frooft ,helOlc 
ncaJiacncc of ,he ~ his aacau or ......"..... M 
iadcaloitec. iI ...... public policy Mel iI ¥Oid u4 

o _f-*. IAcU 1976 eMj. 5.1. ell. an.:.: T.C.A.. 
61-U&ot 

Q+I~. "--_ ... _ ........ _ --tat n. f .... _______ lip _ 

sMII~ ....... __ • 0 ·aII ............ .."dw 
.,......, fM '1M ...... 0( .......... , ... ...-n-
oeioos d • ...-- for __ aM 1M -.y .... -. 
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C'lt The -.-.acr of 'IMINUUry M IIiI deipMod 
IC" =VM'" ~ ~ __ co aod.., ca· 
.... .., f ____ toId)"or lIw,..,.... of • 

........ aIItIic. ,o.l.~ CO 11M ~ __ ........ 

... IActI 1m. dl. '''. I: T.C.A. Q.QS.t 

Q+llS ................. ___ .-The ptO¥iIioaI 

0( , .. UniI_ ~ Procedure Act., cIIacM" 
,. 0( &ide ... sMII ...... aM _en and procod_ 
1'ISIICIi .. IIw '-riAl and judicial ~ 0( ... ., cao.-..... __ .r.al ................. rIIiI 

dIap&cr. fAcIa ItID. Q. al.' II: T.C.A.. 161.Q6.l 
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068C).1-.19 Cam PcnaIIia 

0610-1 •• 01 ... ~ fw ...... .Any applic;aaioft frw 
a Iicnw as a COlllraaor shall be accompuicod by: 

lal a nOft.refundab~ rcc in 1M amounl naablished in 
Tcnnascc Code Aan«alat Scaion 62+111: 

Ib, rcfCTftlCco rrocn M ardliIca or maiNer. bull. 
'"1IWcnaI daIcr. COIIInCIOf. and put dietl, rw 

former cmp&o,cr: aDd 

Ie, • qualioftnan f_ -mal r-..ca. equip. 
mctIl.aDd .. ~ 

068C).1 •• 02 C ..... --.., A ..... d ... 
(I, All appIic:acioa frw Ia-will be _ odlftd at 

1M rqular lIIftIinp of 1M ao.nt.. Sucb --.,. sbaII 
be IIcId in ~. T-. in IIIe _hs 0( 

Jan,,",. Mardt. May. JuJy. 5qMa.brr aDd NooaUa-: 
pro.1dcd. ~. dwa IIIe -....., dIup 1M Ioca­
lion of __ IS U iu dlocnaioL AfIoIic:anu will rcca... 
adeqUAlC _icc of any IUdl cbucL 

II 

.. 21.04.1 
9/1/EJ3 

Il) AI ad! rquIIIr _ia, 1M ao.nI ..;u consider 
8C'PIicacioDt whidl ..... bern property completed .... 
reca-s in IIIe 0ffIct of 1M Board by 1M I_licth 
... , clay olllle pnc:IIIIIina ___ • 

Il' Aptllic:anu wiU be notiroed of 1M dale -hen Ihey 
shall appear berrwc 1M Boud frw consockr.llon or Ihnr 
appIic:acjMa Any iadi.iclual pt090Iinl 10 mp.&C in 
~inl as a sole propricconhip mUSl a~ pn'. 

SOMIIy bc(_ 1M Board and canftoc he •• rqwcscnl.· 
lion. If 1M applicant is a pannenllip. U Ieu& one of 1M 
pan~ shall appar bc(_ lhe ao.nt.. If 1M aPlllic:aat 
is. corpotUioft. an orr_ rw _ ... h. powcr-of. 
Ulrwncy 10 ~ 1M ~ __ ..aaJl appeal • 

O6I9-I·.GJ s,.w "....... SgedaI -inlS of 1M 
ao.rd ...., be IIcId U 1M c:aII of 1M ClIaanaan .hen re. 
quacat by .. IasI three m Board mcmben. 

061001 •• 1)1 s..-- .. u..-. The ",na&ura of 
1M CIWnnan and Sa:rccuy or 1M BoanS \hall '" ~r",. 
ed Oft oripnal and renewal CCft,r_ of I~ 

O6IOoI •. OS ........ _. u..-. A duplicale errllrtale 
of ~.., be lSI ..... by 1M 80ud u!)Oft receipl or a 
_ril~ ....... ~ by a rcc of 1m dollan 
ISIO.DOt. 

061001 •• 06 ....... 1_" ., ....... 0.-. Any 
I~ .hich baa ~ ift.&Iid because ol failure 10 
nconI 1M IicaN in KconIucc _ilh TCA Seaoon 
62+11% may be mas&aled _i&hift one I I, ,.... from 1M 
cIaI.c or ~ ullOft IUbmiuioll or a _ appIic:ation 
and fce. . 

061001 •• 07 .......... 

061001-.01 ~ ., ....... w Ofnc.n.. A Ikmscc 
shall notif" 1M omcc or 1M Board ill -nlin, ."hin 
Ihiny llO) clays of MY dlaap of address Of lin lhe cue 
of • COflIOI8lion, orran. 
0610-1·.09 ~;. ... ., ........ 

I I, w~ a pun.nAip licensed as • _"aaOf 
diuoIoa.. _ f __ tier or 1M putncnllip s/IaIl 

fum- .... den.b ~ beleN roliaa • new ~ 
pIica&ioft wills 1M ao.rd aDd ~I a 1icuIc. 

1%' In case or • 1IICrJCf. purclwc by __ kholden 
of 1M -;om, intense. fK rcorpllizaliOD .,.."...... 10 a 
.... II""*" IN ~ : lia .. of ..., ~ioa cnpccd in 
COIIIIK2ina. 1M Corpor.ioft .... _lie wrictm appIic:a. 
liofts 10 1M ao.rd and obcaia a new Iicnuc before rw. 
tMr undcnaItina -i.e. 
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0610-1·.10 ....... ., u.:.-. Any pcrwo. f_ or 
~ Oairiaa 10 _ • IiceftM lUll ...ate .. 
plieuiolllO IIw Ioerd CNI IIw pracribed lonna. nw .. 
plicu_ thalia. _ ....... .", a flAUCial_ 
• tlcsced 10 Ill' • public •• ;coun .... 1 or cmirled public ac· 
~..,..nl.'u: OCCIIC. IIo-oocwr. lhal if • _ .. ~ 
rcqUCSl • IIIOftCt&I)' lillliwioCl 01 _ million doIa.n 
eS 1.000.000) or Icu. lie mIIY IIIbmll • -.uized ow.· 
menl 1/1&1 IIIe ,nlormalion COftlained in his linancial 
lIalcmctll is I..... and correa 10 IIIe bar 01 his 
"-1cd1C and a.lid. 

0610-1·.011 J-.. Y_ A jot ... w_1Ift proorida • 
means by _1IidI1ic'CBscd _,..;ton mIIY _bine .heir 
IIIOftCt&I)' linuwions in order 10 ullllcna". a larpr pro. 
;c.." lhan acII woulol otllcrw'" a. able 10 pcrtorm • 
WI)UaIe COftlIao."III". !'Io .. 'OIIC~"or 111&1' put;";".I. in • 
joinl ..."IUft unlcs.: 

cal lie is Iio:mscd in a .. 1u';lia.ion -llictl k • 
nc..~ ... ry and ,nlqnl pan 0' .he lotal "'.,;-: and 

ebl lhe IIIOIICI.", limi.allOft "" ...... -11 .-Iu';f..::alicM is 
eqIW 10 or .taler Ihan lhe ponion of lhe lOCal .:_ 01 
Ille "'0,..... ,nwolw'''1 IIIaI .. -b.,';,iaUOt'l. 

0710-1·. 1:: (~ aM ~, (.-....;nnr .... The 
Board -ill uuli" IIIe .~cm o( IcncnI aftd ."......hy 
.. 1auir..::u_. o ... __ raclinl -ct lonll in Appcl'ldill A 01 
• lIis nile. HowcYCI'. in view 0(.1Ie ,""TaIi"1 ~ 
lioe and ICCfUIOIoP:aI adv_-cs in IIIe .. __ "..,,,ion i .... 
duscry. the Board _ .he rlsh. 10 cIcpen irom .he 
~1uoif..::uion 1)'11_ in apptOpriue indiYidual .:aocs. 

A ... on.~"Of lio:mscd in ..... Of more 1IIb­
.. 1auir...,.uoftJ under a ICf'ICfaI CONInoaion duoir ..... 
loon mIIY peri....... "or" in wdI wb-.,w .. f..::alioncn 
under any OIher 1CncnI .. __ noaion .. iaDi.-oalion. pro­

.ided lhill such -or": 

lafis ~cm .ilh ... ablilhed IIMIC &ad pro. 
.:edum in lhe .. _noaion bulincu: and 

Cbl is rdued 10 I'" ....... Iw;' --..10...-... 

GnwaIIy. lor poorpota 0( .. ..,.; ...... he dauif_ 
.iools i ..... an ....,..,. ;. qualir .... '0 ....... .... 
80anI _ill priouriIy ___ ...... or _ .... appK. 

caM: 

en Us adeqUM. aporiaocr ... Iw clauiflCal'" ... 
qucMeII: c1) Us an ........... piMlloffa: .udouIr. 
cq~ _I 1.- .......... boniMsa;' caMuclat: 
..... Il, baa lor baa lbe aIIoIiey 10 &CqIOire111le --r 
~ lor die dauif .......... ~ ................ 

:01 

21.04.2 
91111B 

pcrimC'c '0 opcru. IUCII cqui_. The ..... ~ .. 
0( an appIicuc . iD a. ~ .0 a. !hal 01 _ or 
__ 01.1Ie IIU1nen in .Iw cue 01 • .,.,,--., ~ 
am: ..... _ or -. 01.1w olf,"" in.1Ie cue 01. cor. 
poru. aClPlicuu • 

1JIIIO.1·.1l M-.., .......... 
III GcncnJI" •• he _.", limilaliot'l placed on a 

dauifoacion 01 • Iicmtc . ill a. determined u 'oI~: 
Cal for aopIianIl ha.i ...... leu< Ii ... \~, 1'"" or 

dina ... ~ ift IUCII dauU>CaI_'" no .,.,..-an 
clcf'1CicDqo witll I'ftCIOICI ...... or ..,."...,. .. ., Ics.r 
0(: 

I ••• not ta- .1Ie IIIIPIic:aM'J _ WOftJ\; or 
:. Ial lIot ..... !lie ~', _"ina c:apiI .... 

Ib, for _al ~ haYiac AI .. 6,,«'" ~ 
or cIirecI npcricncc illICIt cIaaof~: &ad ...; .. 
pamtI clcf'odcncy .ilh I'ftIIICt '0 pial'll or equipona&. 
lioii with limited -'tiftl ..-api .... lhe PftICr 0': 

I. Ial 1101 lilllCllhe aopIicanl', wor",nl a",ul: '" 
2. IiflY pcI'C'C'III I~. 01 .1Ie a~ica ... ·, IICI wOflh. 

1.:1 For ocher appliann •• '"'- amounl rellectin, 
U'e dqfft of bo:II of ~~ . ....... or equiprncm. 

eZ. Let • .,. of .. .,ccli ...... indcmni.oa 10ft 1_ lur. 
nished by .1Ie Board, IllAY a. .. 'Ot'Ilidcred 10 raioc a 
IIMInCIarY U .. iwMIII. Lellen o( .:mill 1M" a. added •• 
lheir lull w ..... IO IIIe aClPiican&', -'tin, ';'piuI. emlll 
lor indemnities will be lilniled .0 lillY pcrcm. I~I. 

·currmc aWlS leu cutnftt liabili.ies. 

.J, A 100era".:c of 1m pcrcml 110-., w,lI a. allowed 
on .1Ie lIICIt'ICIary limi.aliot'l pb.."Cd Oft an" ~iu~tiallOft 
01 a liccn-c. 

1-'. Sub~"l 10 , .... -11 loIcnno.-C. no ~ClftlracI'" ohaII 
en ..... or o:ler 10 enpIC- in an!, ,,",~"l of .hicll IftC 
COOl Ii ............ _.erial and labOt iUfftftllcd tw or 
11w....,. _her __ ocher IlIan Ille _ncrl_ad~ • 
.... doc -.. linooaaaiOlo lor. ,I Ii.:Imted in _ 
• .... _ct.oitication. die hi....., ~ Ii_, 
pI..-.d CNI hit limN. • 

0IIIC).1 •• 1~ ........ , ....... ., ............... 
.... A IiccMft may ~ IIIe Board .0 .. ---" 1eO->­
tioa 01 IIis ct • .,ifoca.ionlll andlor 1IIOftCt.", 

liNMioftIl. AI M, 01 ie, NSVIar _IftPo SucII ~ 
shall a. ..... by !eller •• hidt shall be ...... ___ by 
(i-w. cquiprncm. &Ad .~pcricocc <1:11 __ ac • 
_. as of no _ lhan ._ IZ, _Its prior '0 .1Ie 
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... 01 ... ,..... n.. ~ _ be...m-l ill die 

orne. 01 ... a-'II '" ... rweQaII \lOlIl) U, oIll1e __ ".....1IIc __ ill .... iscobc_ 

Jidend. F"1UaCiaI _IS ..a be ..... 10 '" • 
pdIIc _ •• sc acrpc. ""-"'"r. dY& if 11M _ 
q_od IiaIi&&Iioa is _ IIIiIIioo doIIan IS I.OOO.OOIn M 

aa.. 11M Ia- ma, .. balil • -nzed sua_ dY& 
11M iIIr __ coauined ill Ilia tlnaaciaI __ I is 

_ ..... -....&0 11M bat 01 his u-Icdte ..... IIckr. 
0610-1 •• " ..... ...... .-- .. ~ 
... -." ___ u- The loud ma, require Iliac 
rlftMCW sua~ sulMnined '" conuactOn ill _ 
ju/Iclioft wM .. ~ioa r« __ AI or. __ II'. 

req_ r« dlup or dulirlClllioftC,,« Iilllauo"'s) be 
auaiacd '" llIe Comlllrollct or tile TI'aIUIY II' Ilia 
daopwcd rcpraftW;". The Ioud'ma,. because 0' 
llIe rauIu ot ........ dIuIinI rtftUlCial COftdiIioas. II' 
... , OIlier m....nt r_on: 

(I) require tile JUbat·u · ~" or addilioMl fIIIMCiaI ;.. r __ prior &0 Kliac Oft • __ AI &ppIica&ioII CIt_ 

queM r« cIwIp ot claairtClltioftCsl or IimlwioftC,': aad 
12) .:IwIp llIe acncraI • \CICC1aIIY claslirtCIIl_ II' 
-.ary limiwioaa or any lic:mw _/len i" llIe publk 
iftlcral. tfowc"cr. berore cIwI""1 adwcndy tile 
~1auorlQlioftCsl an4I« -.ary limuIlIofllSI or ... , 
license. tile loud sIIaII Itrord tile Iicmwc llIe CJppCW. 

tlllric, til' • llariq 10 Mow _ -II, IIICII actioft 
s/Iould _ be takca.. 

21.04.3 
. 9111EB 

lA' OUTUNE OF ClASSIFICA nONS 

(., Ilaidrtuial 
(b, COIIIftWfCiaI 
(rJ Induscn.l 

IiI luildi", Caaeaonn 

(2) HC -Hea." COfttlnoctioa 

(" MarilW 
Iwt._a. Docks. Harbot Icnprowc 
II\C'IItJ aad Tcr-as, 

Ib, T.nc1 aad SILIR 
1.:1 Encrn and "- Plan" 
Id, 0.-. Oila. t.c.eft .nd CaNIs 
I~I MiMIC s-raar - l:.-...-...a 
en Oil F"ocI4 C-...:r_ 
(I) OiIllcO_ 

Ii' Heawy Cat"" 

Il' HilA -Hil/t-.,. bilrNd and Alrpon Comcruc. 
tioft 

II' Gradi". and Oraillap 
Ibl Base and Pavi'" 
Ie) BrielICC' and C .. a.'crtJ 
Id' Railroad C_naaion and RcbIcd herm 
lei MisccIbncoIIs aad SpeWI, Items 

(4' MU -MUIIicipaI ud Utilit, Consuuc&_ 

I.) Ul\Clcflro-d ..... 
(b) wucr .... Sewer "-" .... ~ 

Ois!IlIeI 
Ct. GradUot ad Draiaap (5creas MId Itoeda, 
cen lase aad hYia& 
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la,~ 
Ib, Ptocn. Pi ..... 
Ie, Hal .... ymu .. inI. .... Condiliafti,. 

and ller'i.CRI ..... 
Id, 5_klcn and rift PnMectiOft 
Ie, I_1M ..... or Mecl\anocal' Wawk 
In PoUUI ..... COftII'OI 
III PMunwic: Tube 5",_ 
III, T_pcra"arc COftIroiIIPMumalic:1 
iii 800ler C~ and "-in 

la, Electrical T~ linn 
Ibl EIenncaI WIWk rIM' .... Idia .. M4 

Slnoaura 
Ie' UndcrIround Eloarical Conduil I.­

su!luio .. 
Id) Sound M4 Imm:om S",cm.. Fire 

Oftection 5),11_ Si.,. ... M4 aw· 
par Alarm 5",am 

Ie' Elcarical Si.ns 
In TcIcp/IoM Lines and Dua. 
III Cab" T. Y. 
1111 SullAaliufta 
Ii) Electrical Tcmpcralure COtIUois 

A. llaidcMial 

-Ilaidncial buiIdift. _on" aN 

IIIow -"- _ .. IieiIcd 10 _ruaioft. 
, 'di'" ~. 1M' .... 0 IFI ol _. ,_ &an. 

1M' r_ r..,.;a, ... raiodaca _ ....... '_ ....... 
......... ud -,. _ .,.... .. __ _ 

&IMnwi&L 

A~I _ ....... _. 

........ lObid ...... _rlM'.~ 

.21.04.4 
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--. u.. __ rcpoit 1M' ckmoIi&iooI or My lIuo6diq 
1M' __ r __ ud _..-, b7 1M ....... 

pooOIic. . 

C .......... 

A ~rKllM' UAcIcr 1l1li dassiflCal_ is 
_1IOriad 10 bid Oft and _raa rIM' 1M CftClion. 
ailcra&ioII. rcpW and cIcmoIi&ion ollluildillp 1M' "rue· 
lura uoed rIM' !nd\lllnal prod_10ft and MfYic:c. wdI &I 

_r ...... pIu&s. 

I . "-leal Tfal_ 
l. CatlICM'Y. f,.... and Mia_1L 
J. DIT-aII 
4 . FIoorc-u. 
,. fou .... ions 
6. G ..... Window and Doof Co)tNnaClIOn 
!. ImmUlioul .... 1lccra&1Oftai E"uipmcnl 
•• LalIIc. I'Iulw ... SlIICCO 
9. MMOftIY 

10. Om-.I and ~Iaft_ !\fetal 
II. Paine ... 1 ... _ DeconIin. 
Il. Iloot DecU 
IJ. Sile and Subdl..uioe Dc-Idopmca& 
14. ScIccia1 C_i .... and Wa&erlIfOOIin. 
U. Tole. Terraro and Marble 
16. InsulMion 
17. EJc,tarOn. EKaIaIon. and Dumbwail~ 
II. Erection and Fabncalion or SUUClun.l Sled 
19. Cono:rne 
:!O. Sheet Mc&aI 
21. Iloolin. 
2%. Convcron 
D. Saftdblulia. 
24. GoIrc __ 
%3. T_C-U 
l6.. ~Pools 
%7. ~ Aol.eruIUIf 
ZI. ~ion 
~. Lao t .... 

30. fCDCiaa 
ll. DratoIi&ioI& . 
n. MiIIwnPc 

:.s 

) 
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A. Mariae 
IW,,- DoIcU.. HutIor 1...,.0 _0" 
and T cnniftaII) 

8. Tunnel and Shaft 
C. Enerl)' and P_er .... nlt 
D. Dams. o;kes. l~ and CMab 
E. ~ininl Su,face and U~ 
F. Oil F"odd COftIlnaaioft 
G. Oil Rcfineries 

~,c ____ C ......... '''''''' \0 aU araa) 

I. SINClutai Sted Em:Iioct 
:. T_ and St .. :11 Constnaaion 
J. Fou...wioft ConstNCtioft. Pile on..l0 Founda· 

lioft 0riI1in1o and StabtliDlioct 
~. ~Iioft and ~.,.._ or Stnaa_ 
,. t.1carinlo Grubbinl. SulCinl and Rip b" 
6. Sli"r_ C_TCtC SI",,"'utes 
T. Rilllni and Cta/IC Rillinl 
S. Wctclinl 

A. Cindinl and Oniaqc 
Includes .,adinl. cIrainaae pipe and Nnac· 
lure. cleannl and It\ibtlU\a. 

8. aa.. and Pawinl 
I. aa.. Constl'UClioft 
:. Hoc and Cold Mia AIpftaII 
J. Sutr .. ;c T,uuftCnt AspftaI& 

~. COftCrftC Pavinl 

C. 8riqa and Cul_ 
l. PUminl 
1.Rcpeit 
l. Demolition 
.. IJridp Doell o-ta, t$eUaaI) 
S. GouoiI. 
6. Coffmiaa 
7. Sced Enaioa 

D. laiIroMt C_1ICIioIt ......... a-

21.04.5 
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E. ~~ and SII«iaItr hcmo 
I. Trame Sarn), 

L "--Mullen 
b. Sipiftl 
c. Ciuardtail and F...anl 
d. AIICftualon. Sipalizalion anC: 

Road_)' lillllini 

1. land\Callin. 
Inclulles lftIIinl. socIdinl. pianli.l. ana 
cllcmial "'"" and lItu'" o:on.,oI. 

l . P.vemenl IlmabililatlOn 
Inc\uda prasute ar-unlo arindiftl and 
IfOOVinI. ,"OOICrftC ,.,..I\" and ~. ..... 

• . 'AId DriIIinl 
S. ~i~ C_.,nc 

Includes tidcw .. k \. d""cw.~,- ,-utb and 
IUllet. and bo" ..... m'. 

~unio:tpal and Ulilil,ConSltUCtlOn ,ncludes all 
"'~~. labor. matcnals ~d cqu'pmcm 10 ,"Omplct~ 

undct&,ound pilllni ...... er anll _er !'IanlS and \eWer 
~. ltallinl and dtaanaac. and pavln. lunlcs. 
m&riacO 10 tpKifoc: ana named.1 

Fumi'" supervision. labor. malcrials and 
cquillfMftl 10 complne all III\dcrItOUnd llilllni io, 
mun;apal and utililY _naaioft lunicu lCOCnc1cO 10 
lpeafoc: ana named). 

I. Gas o;,.ribulion and Tnnllftiuion 
lines 

1. Scwct lines. 51_ DniN. ItdI.abili~. 
Iioft aDd Stnoaura 

l. W_linc:s 
•• UDdcrpound C~ 

8. W .. cr .... s.- I'IuII and Sewer 
~ 

c. Gndiac .... Orai...,r 
IocIudes padial. cIniaap pipe and _. 

1Ura.' cMariq ..... pvbbiolo 

.. 



D.8ucudP ..... 
I. 8uc C_ruaioe 
1. HeM and Cold Mia AIIIbaIl 
l. Surlecc T,.._ AipIIaII 
•• ConcraeP_ 
,. ~ilcdlancOuS Cono:rcte 

Tennessee 

Includes sidewalks. 1In_ .... )'!. .. -wtI ud 
,untf. aDd bo, culvms. 

!\ICC -!\ICcc ..... iaI Co"'~in, 

E 

A. "'umbin, 

8. Procaa Pipina 

c. Hcalint. Ventiluint. Air Condilioftin, 
and Itcfritcruioe 
I. Solar HVAC 

D. Sorink~ and Fi~ ProcC\.,io" 
E. In ... laaioft or Mc.:hanlQl Work 
F. Pollution Coturol 
G. Pncumuic Tube Sygem. 
H. Tempcnture Controls .Pncu_ie, 
I. Boiler COftICrua_ and Rcpain 

-Ekclrical Conlnctin, 

A. Elcclrical TI'UlSIftiuioft Lilla 

8. !karical Work for IIuiIdiqs and SINe. 
lura 

C. U ncIctyrouad ElcclricaI Coftduil IMlaIIa­
lioft 

D. Sooond and IDltrC*D s,.._ F"1ft Onec· 
Iioto s,.- SipaI ..... ......., AIaaw 
S,--

F. T ...... u.. .... O" 

G. C"'T.V. 

H.s.w· .... 

21.04.6 
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s 
,. !kane.! TempcnaUR Controls 

~cSt-if" 

A. ~ MuciaI HandlinllR-a... 

I. I •• orda 10 be cliaibk for licmsurc in 
IIIis 1t*iaI1, clauirlcaaioe. lIIc appIt­
caM IbaII furnish cvidcncc sali.faa"" 
10 lbe Board Ilia! lIIc appIic:anl has on 
iu sea" .. Icaa& _ en dcsi ..... ed 
ClllpiG,.. _110 hu _plctetl :III 

. Asba_AIIaI_C_on T .... 
in, Coune ....,... M ~ b7 
&lie United Sla&a ~ Pro­
.-ioe ~ tEPA). 

1. A COGU'KIor IIoIdiat a ~ in IIIia 
'CICiak" clauirocadon "'-It. at a .:oftdi. 
lion for rmcwal of oucIIliccmc. requite 
il~ dcsi ..... ed emploJcci.. 10 keep 
IOrftsI or all appli.:abk EP A requite­
IIICftts 10 insure ··,.ale or Ihe an·· han­
dlin, and I'CmO"1n, of materials .. -Olio 

I~""" aobcsIos. 

). A _ shall. -halcvtf wort in 
IhIS ~, cauir..:a&ion is in lIfO­
area. .... e pIt".;cauy Oft lhe job sile at 
IasI _ III ............. etl -pIoycc 
diroaI, rcoponsibIc for Ihe WOlle.. 

•. A COftInctor II\aIJ _ir, lhe 8cMrd 01 
ally a&a&ion IocIpd api"" il. or any 01 
its employees. rcialM 10 _ork in Ihis 
,pcciall, .. 1&uiroc:alion _ithi" 110' dal'l 
of n:calll or lIIc Qwion. 

,. This -..d1llCft1 ~ we crfca Oft 

JanuatY I. 1916. 

0610-1·.17 a£J'£AUO. 

0610-1-.11 u.a-... ~-fto.,..-. fIna M_-
parw;.. ....... IN a project wflicft __ ilia ooC'Ofto 

I,...,.'· C- oIft ... in T.e.A. I 6%.102' ... houa a 
vIIIid _'s IaN&. or in orioIuion oIlhc _ 
and ---.. 0I1IIdl a.. .... be ....... -so 
_ lor the .,r.,jca. or po,mi" ... 10 ~ ito 
any ... ~ ot &lie pro;.a. 

.. 

) 
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0610-1 .... Q.II ,........, 
II) The 80ercI -Y. ill • 1a.(uI Jlf'DCft'dillllaClCliac 

1icauiII.IU clcf"1IIC'd ia lhe Uni(_ Adminill"';'" Pr0-
*-Aa). in addiliota 10 or in lieu or any od.., 1a.(uI 
disciplinary _ioft. aucu d_iI ~ics ~ ally 
licmw roulld by lhe Board 10 be IUilly of an, o( lhe 
__ iOMd in T.C.A.I 62.+lIl(a)lll: or (0:. 

railure to obscr-c lhe IcmtI ancI condiliofts 0' ally 
Ji..'mSC or rcMWal 1RftIC'd under T.C.A •• 62 .. 101 Cl 
1Cq. :w any bylaws. nola :lit rcp ... ions adop\cG or pro. 
mulplal by !he 8oercI. or ror • _ioIaIioft of the ImIII o( 
an, IiomIc ia aa:onaa- witll l'!c (oIIowitI, scheduk: 

YooIa&ioft 
GnIu ftCIIiJmc7. incampClltlCC. 

rraud. dioIMInc:sr dcalin. ancIIor 
miscolldUCI 

Failure 10 obscr-c lhe ImIII ancI 
~-ondilions o( an, Iic:msc or 
renewal 

B,Ia ••• rula or rqulalioftl 

YlOIalioft o( lhe Icrmt o( an, 
licma 

nOf _ lban S300 

nor less I ..... S'" 
nOf more lban S300 

nor leu I ..... "" 
11' In dClcrminina lhe _ o( any pcnaJcy 10 be 

UNSIaI punuanI 10 IlIia rule. IIIe Board may COtUidcr 
sudl (_on as lhe follows: 

lal WiU(ulncu o( !he Yiolalioft. 

I bl Rcpc\ilions o( !he -toIuiocl. 

leI ~anitudc of rilil or IIann alUed by lhe "ioJa. 
1100. 

JO 

21.04.7 
9/1/EB 
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li-lX·lCT. !:.~.IlO: eI-...:uan -ltMIoe = :w~:sa--L • 
--=.::s. ;"~:a:2.!:=a .. ~ iecal:...!::a 

~:r.L 
;,;..:::.::!. ; ~.:"IJ :':=:1 ~ ==::in' a:i 

::==&l=i_ - ;..".... &:II 
~ .; ..•... -

G-r..:::I. =>=-al a_la::!. -.~ .. . 
e;.;:.;.::. Sc:i: _ar .. ::r.-al ==--.lllc&.-4 

- )S~-=_ a:::9f'.p 
ia:ac::a - :,.,,:a~_ - ec:,. 
;N".M:aQ. 

...::-:::, O::cw!:: ~ - ~;. =.,. =!r.-r-=a -.~ &lleer. 

~ .... " 
~-.. - .-.c:a=. 

~- =! _.t~-:l :O:C 
~.L-=t - .n...-:oe&!. 

::--- , :"t:.&--~n. 

~:.:;.!.. :'::==~ ~ "Io-:.:.:a:;::a. 
se-::.::!.. -1::-..:- _ • ., ===.. - C-~., :! 

::::., .. - . 
;;..r..:::. c.~~ ... 
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7AII':' l_'o~ W...r.I: :>:3"Oh:' .:"r. 

~31.)Ol. Title. _ This ;la~ si-~lI be kno ... -n a:\C! :n.y be cit~ u :h. 
-:",::nu_ Soliel Wute ::>IS;lOl&l AC"_ - !A:-.s !~~. c.:'_ ~g3. t !: 'i.C';". 
t !3-;3::11.J 

C_R.f....-....c-... ~ ruN,. ......... 
- ......... ~1,.101 - ~!f·116. 

t'.aaa.._ ...... IUA&re-'"-" ,,",~IOI 
- '"-'6.1:l. 

)Ia._ ~ -=--- ~1"'&aM eI nf\>' 
1&...., .. :l-I~IOI - 1l-1~1:a. 

t-&I ,. .. n aa4 ";>0...1 lAW ............ 
~40.~ .......... ...,..,..... .. ~-l~Ic: 
-:.~UCl. . 
m n...-aJ __ ."lMftcy. WI. "'­

elL S. PL 1. 
s-u .... s.cu ...... ,~ nu ..... ~ 

ler II ",...,.,. .. .. II ~.J.4.lIU. ~.~l1o. 
11-4 .. ::.5-
s-.-. 1.a.=. ~1.lo.. '1-31·101 -

~I·ll.s ~ Nt"'" .. ill I 1J4.1DI. 
c..aaraa- t..C'ia1a1iea. SoiaA -

"'-ala:: 

AJa.. c-. at ::.:=.1 .. __ 
.v&. S:aL A .... ':.:=01 et __ 

Co. O.CCA • ""':O.,~. 
"~. MY. S~L ,.,... • ::,.130'" __ 

::4 ,'""~. 
l'tooa. c.o. Ma.' 1':·;':·1" __ 
lIl .. JI.y. !~ t :10.:00 -' __ 
s.c:. =-. S:aL' l3~1".11" __ 
V .. c:.e ... ~1.:~ - ::'1·15'" 
C.u. ....... Itd ..... - ,tA ....... Jur. ~ 

'.Ih.~ Cac:reI .. 2u.246. 
l'A c:~.s. M&J&Il oM £A_a, .. ~ 

4.1. 
A'''"''eT c.-.a Oouu.- ,_ .. ,­

eI~........".elUM"'''UW'''-' 
""'"' IIMri. OAe as.o~ 11 lJ 15 .. 

~1-102. ~blic policy. - !::l 0:0.,. to j)~:e:: th. p~U: heal:!:.. w"t:y 
::d w.!!z.. ... ;:rtve!1' ~. s::rcad of Ciseue eel cna:i= o£:lWs.a:cts. c:::H.~ 
o\:.%' :a:::.-al rescn:..-as. ~CI ~. bu\::y a:: ~:y of 01::' cv":.l:::c, a:::l 
,..=,::i ... =CI~:-;':C r..::e.r.=. 5C=: ""&1"''' Cs?csal;::'CI;::'=' i::s :ir-!z..T-~ 
=e :::. ;::.:=!i: ::=ii:y c{::1 r..3.:e of'; e==ssH ~ :t.~2.:e s=llc war .. C2:',,:w ---. 

(1) ~i;. ::: sa.r. a:: sC:.1:j" ;::-=-,,:-. z::c ~=w 0: s=~ war.u; 
(!I :la"'.!::;1 i::Z·:-z:.-e ,lc:s == ~-2.:e s=ll:i war .. ::s;::w r.:r.e=s ~ 

=er. ~ __ • =.i:..uC.s; 
(3) ?::I"'::. & :=:r.-::-,-r. r..3.u",ili ;:'O~ c: '::-..::01 o! soE: war .. ~ 

c=ssi::r z:::! ~w :: ~:i::: -...=. ieC'Zl. r..3.:I, a::i io:al a~u 
:'U?~!. :=' :::. r-evc::::. ===1. c: Ca:e.:.e:: aC z.::. •.... :a:. a::.::. !a= 
;:ll":== a::l 

!~) !:::':..-:a.;t ~=.:: c: ~::--=::!:::.! s:!:~ ....-u:1 ~:ul s;r.::.s. :.!:..-:J 
=~ ·.,1""11 ...... -.---, 

6O-3:.1C3. De!!::!:ic::.s. - "Z::~ :L~ :.:.sl: :::. ::':s ~ 1.-= :~=: u 
::!!=---s: 

:-"::::») :'~L-= =.&:1: ::. ; ::-~·ll!.: 
:.:!l -ra _:''':·_,--:u:.s::1 - :'r-- ot::. ~1.-=t::: =:'n:'~ 

C "'::==e= - =.. a-~-'=': ~=--~~ 
i3; ~~:z..-c:-: -1%: -::...-; ':-~t:.:-C:~~~ -= ,---.-
C.;) -:~u.:::,~=:--~-~; • .r::"'l~ oia :.-. =-- -':'-~-':~uZ~ 

:r,.oc_e==.a~_·-:'" 7: ... :...:: _:: .~, ____ =f:" ~;;-.::~';: • -:~:-... . .:_ .. ____ v· ... _ _ ____ .: _ " .,. .. __ ... ... 

=-~ a::-..:r~.:!. ::-1=111.::1:::-=-1; .. 
(S) "'?rs::.- =U:J C':' C': 1!! -L-S-::.s.. :a~ - 1.-=::-J.!.. ,_ ..... .:,-- z...- • 

:_~:..;.:~ 1 a_ _ __- ___ - _.;:" __ -~_ : =- .-. =--= _=-.-! .. .:. __ .-::.1!. ___ 1U __ 1 __ 1=. ____ .. l.! _. ;::=:t _ ,.=_ ..... __ .: 
=- c:.r:±-, :':1::' :::= ~':";"J :::=.s s:1:e = Cr =-.::r 1"..3.:1. &::.: z...-r ;:"'"1.-:, 
=~.arc..;:::- =-=:::;;::;.. I".ca &::.: z::::- :S:--L:_c:. '.1:...7. =-!::.r.:-:. 
:1---1-'-:: C::.. C'==,"1. it.:.a~::-:s. :.:: :-:::_a.; ::-,-.:. as :!:::I :.:a..-L 
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.. Co, :.~~::.~:.::. :..~.lIo,. ~~,,:..w ... _: - ___ .. a. .. _'- -_ ... _~._ •• ~ • .,. 

CtSl!:11: CI?C~':.IO:l 11 ~:.c' a ;>c=: :.a o?C:-a:.&..l: ::~ ?&--_ !.~t ... -:::--'...s ·:-t;-..... 
:-a:.iO:l- anI! -pc~:- an r.-"='=r=o::.s .. :ld ~7 D. UMel :::.c~~a-~::r. 

m -SOHI!· .... uu- rnu:s I:I! p..~a; .. rc!UH. iDciu.::nr Yitilo:z: ll=~':.IOD 
~aole catcriala .... DUl tiI~ D.ca::l. ~.4!. 0: aluc:~ !.~::I a .... &1" .. 

::-,,:=c:: p!&:I:' .... tcr r.:;r,II,. ::-.a=c:: pia::.:' 0:- a: ;>oll::iol1 CO:~! ~ ';":y 
~ &:IT O".Aar ~.g.el ca:.c:ial. bcll:c:C IOli&!. liqui&!. tc::Usoli&!. r. ~ 
:&::led ~ :sa'Ciai ruur.iDs: !.-a:::s b,us:::iaL CO-...J:Iucia1. anel a;:i:".ll. 
:,..-al opr.a:iOD&, &Del !:'o:za =--=zr.u:..":y .c:hi:i .... b= doa DO: beig~. soWl D:" 

c?:ssG1yK :::s&u..-ial in OO::lU"".ic ..... 1.1: •• or IOlid or ciiuol .... e! ::1&u...;aJ.a :: i..-:i­
ra:.io: re= n."... or il1c:~a1 ciis:h&.,..u .... hich arc JIO~: aol:.~U IUDje::: to 
pc.-=i:s u:lae: f .02 o!:he Fecic."'&l Wat&:' POllgtiOD Co:=ol A.c: lco::lpuecl at 
Z3 U.s.c. I 13.:2). as &:Ienoc&!. 0:' SOI.l.-a. r,lCCiall1uclea:. D:" ~.p:o:iu= :au­
rial as oc!i:1ed Dr :he ..... :o=.ic: !::Ic;:r J..: o! :.!!~ (co=ilii.d a: .:2 U~.c. 
I :011 .: seq.) as &:IClOle:: 

(5) -saUd war .. Cis?o5&1- ::Ie&:S:h. jn'OCtSS orplaC:s:. CD='--i-s:. ~a:"..­
=.s:. or covC:-:.:r solid .... as:c Uc:r,I: ,...he: 1= soUd ......... is rO:' reuse. re­
::10'\"&1. :e::a::u::O:lo or uh-ar&: 

(9) "'Solid wasta Clspo5&1 s,-ne=" m&&:lS:.he rela.tia:C.ip o!:=e CDo:-c::atad 
a::i~:.iu or cd nso=c:u Cor p:occu:::s: and ciis;>osal o! solie! "'"U".&S ....;-..:.b " 
c::::.::o:l ceo..,aphic:a1 area and u:locr:!:le ~j)CI'Tisi= or aD)" pe.-so:a D:" ~-so:s& 
&:Iea;::c !:l such a::::-r.:iu; and . 

(10) -Solid WU" .. r=oc:essi:," =_ &D opc:ati= ror :.h. pc;IOM .c =0:"­
:':1: ~. c:.a..-acc:.s:i:s or ;rropc:-Ju Gt solid '"-1"'& :.0 a:ili-..a:& ::'&:lJiIC:""..a:i= 
c:: ~ or solid -&SUI ::::lu=:. lr.:: :0: U:::~ :0. !:l=t.-a.~::.. ==;:=1'"..­
=;: sr::a.-;::=. ~.:I'::-;. s:::cc.::_;. = "01=. :ee::..-::o::. (.'.::3 lr-:. =­
:53. I 1; :'973. =- 109. I !.: 19SO CACj. S.l. c::.. o~ I !.: !9S0 (A:ij. S.). =- :ill. 
i !.: T.C_£-. J !S-.:3C!; .~ !.!!3. =- :::5. I '-1· . 

6~31·1~ . t:nla-.-!u! method. o( ciisposal. - It s.ull :,e I::-':~~-::;I :.0: 

(11 ?!a:e or ot?Csi: cy soiid~"Utc i::.o the ~-atc:~ O(!.'t.T~a ace;!:::z a 
::a::ncr a;:;l:"Ovlc! 01' :!1e O.?a:--=L~t ~c! :.'t. Te:\ncssec s:..-ea:: po!h::.ion 
:o::!.-ol ~ 

e:!1 3C':2 solili '"-I".&S cap::: a ::a.--:: L.,c! I:n::r c-~.ic::s ;::-=s=:x ::y 
!.'tl ae?L-=e::: ami :.'t. T C::::CSSH a: iIOil::::c: c:o::::ol 0:1&..-:: 0:' 

e31 Co-..s::-~::. alr.c. 0:' O?L-aU a soiic ..... U\. ~:-oc:cssi:; a:- ~sal a::::ty 
t::' r .. ::: ~·:"·i= O!~11 :--.:iu. ::;-.:12::::-.1. t::' ==~"2 a! :.~. ::::-..::-.:ssi:::c:- c:: 
:: 1:::: & -1-"'11: u ~ ::U:J a ~~;:: =::!Ja.~~ :.~..::.s :~lI. :::. ~;. i "~ :::;::. 
a.:. :~.::s :.=7:.. ::.. l~. S .(: =.~_~_ f !Z-;~C...; .) 

6S-31·1C5.. 5::.,:..""\-isio:: o ... ·c:' ::O::s::"'.:::ic: or cls;loul !2c::li:ies. - :21 
. ::~= ::;:.-::::::: s:a.!: !tXt.-:!. ,oe::~:&! s!.:~~~·:,i::: O'-t: :..~. =:r_-.:::.:= :;.­

s:;:: "'·ar .. p:=US:::; :a:::~u a::: ~:s.a! a::!::::s = r.:u :=:-::;.;~:::! :::e 
r.a:L :::: .t::L-a.l r.:;'~..s:= ,;'sj1 &~~:c all fu::. .... :: :::.r.:-.::::= :r 
s= '"-1"" =uC:f :'::::::u a.:::: =-~csal :"''':~-....iu D:" s::as ~.i= :i~ O:~ .... 
~e:: ':.~. r..!lii: =.u..!:: &:Ie saicy D:":::~ ;-.:.al.~ 0::=. ~t::' = ,...=~ 
6 c:: ~: a.="e::: :::11 ;:::;: .... ~:uC:i c:: ~-u! :! sell:! ...-u-.cs.. 

(:I) SG;a .. ==--~= C,';" :~::..~~ ==l~'" z=.: -:'l-il~. :"&:1 =. 
z:::; as: W"U"'..r :==-U:::i ;.~:::.,? = :;r,r.sa! .... -"~~ = s::c :--:; :::. p~ :::­
c.:::: ~ C:-~~:: c:- ":"a-•• :aT. ~ s;"--=-=:: z.::,; 1,..~ ... ''; :. .. =~ 
C:l;:a.-:::c::. :: .. =-=s o! =s:-: ..... - c:- :-'1-' =: c::.s:::;:"J ';'-..iIS c:: r.&S ,:. J ;; 

~,. -, .:. &'":"J:~ ! ~ : , :.0 ••• ':-a.-a:: :::.- -c.-sr.: c: .:.. --''''--r: ~-
;...---. ''''~''.~ c:.;~ ;7;_.-;. =;~. c; ~y ;;..::; r.:::: ~;:~;: 
:::J,. ==--=--:.s. a:: :I.~.':::::.J u :.a~ :. :I~-=.; ~ :~ :':'1 ;~:JU :­
:=.:.s ~ 
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lei ::"1' ~ :s '=~"·I~.: ~ ~::::: L.-': .:.::~. ~.;: .. a~:: ~.:-';.l.:'::::J :":: 

:.:'. co::s"_-'::-.JO::1 or n~ .. • a::!1ueI L"lc! SI~S L-'c! ~. a1u:'auo!l or U1S:l~; 
• a::iI:-..Ie1 ant SltH • 

• d. 'n. eOI:\:nI~!llont'r I. ",,:twonzrd U' In'·rlIlC ••• -A1.d •.•••• p"~lnr 
!aeila~I'" .. nd ci.,~1 fllcih ..... or !In ..... :nrn"="n,,t III ... :.., ........ h.n •• ". 
ci .. :nIl n~r,.. • 

••• When Ih .. an .. or kcauon of .n~· ,... ...... lad "'1I~" ",...--.. 1/1:: r .. rillly nr 
c!upot.&.i (aah:~' i .. "",,alrd "'nhan _ .}. ml .... ,ol'tlw hu"ne.r_ aol' .. ny m"n,,· 
IDah:y. no II ... · constnlttion of any ."eh f.rilny shall boP a;r..""'·.d·~· the 
ci';I&runmt ... ·i:hollt thl' j:o,"emtr~ body of ""eh munac:;aaln~ n'ln~nlln: In 1M 
localion o(:h .. (.cilllY: pro'·lei.cL. tu,..·t'"er.lhlIt ~h .. Pn'l".110/ll o(th" J".:bMa.iun 
I~ll not a;lpl,. in a county h.,..,nj: a mt\ro;lOlllan (orm of ,o'·~m.n:.: • CO:::ll,. 
ht'":lIJ a mttrG~h~n fo~ o( ~.mmtnl "hall nOI ta. ... thO' .. ,,:honty to 
a~rov. or diuppro,·t ,uch I:tl' or location aei.it"nt tl' ""eh mnroJ)OIa~n j:OV­
c:-:::ntnt: and no aei.iteent co"nty or ml:nicipality lD a county ha'·ltlS: a :n.~ 
pali~n io:-:n o( j:OVt:-::mtntllhall have tht authority to ap;:rovt' or ciil&;:;IrGvt' 
J,,:h s:tt or II\Q:ion ",;ulln :ht' Doum:ati .. a of luch mt~pc,h~n co'·tmmt:ll. 

III SUb.ec-JOD tt' or:h1S Hct.ioll Lull not apil1r to Cl'IIlILi_ h.m:!: a ;>nil"­
a:ioll. aCl:'Oflii", lD :ht lSiO fecie:al CtllS~ or any Jll:bHq"enl itcitnl "ns::s. 
of: 

Not I .... than 1':.000 lIor ::1on U.all 1.:.500 
:-:01 Ius than !9.5oo nor ::sore than 20.000 
~Ot Ius :.!un 20.000 nor mon :han 20..500 
!'ot I .... :.;an :!S.5oo nor more :han 29.000 
!'ot ius :.:'.an lO.OOO roO:' ::Ion :':-ll 30.500 
Xot i .... :.~ ~.5.':~3 no: ::Io:-e ~ 30.000 
;-;0: I~ss :.;an .;i .iOO :10:' :::0:1 :O-.all 50.000 
;-;ot less ~ !2.000 ::::- :::::: _:.,,- 5Q.OOO 
:-::11 iess :''':L"I :5.:.000 :Ie:' llIor1 :.":&::1 :!.5.000. 
1;1 !"::t ... 0\ :sio::s oi SI::se:-.ion '11 of ; . .'~ill H:-.ion s.":ali a;:;I1~· C:lIiy :0 c:~:::i.s 

o:'~. :l..-r. :luI. 
(:zl W:.,u :.;. =-;!J!o~r. ::sa~ .• l' 1I1a::s ior :.It. c:::-.s=:-':ClI c!. 0: 

c:"·r. Q. L"ly lOiic war .. ;::-0:"":::: :a:m:y of ~saJ ia:!.~ 0:' a::t. ::1 
s.~ll ::r-:y :ll "''ri::::; =t lIL-so:1 :a~. r.:=='~ s--= ;:,.. ~: 1"..1:1 ::_ 
~::--:'I ::r hls ::sa .. ,.. J. &!. 

·'U :\.::i":S :.a,k--- "'" .~. cI:z..-a- --:q:--- - ..... -- :~ &::0::&::-, ... ..:.:. ~ :z:-L~ :,~ ::.,;...:. • .::: ;..:..~-• ...;;~~; .--;;, ;.; :;;-~ 
. ~-: .. -,-:.,.- '" ' . .:--•• ::..-,-,::' ':'='-.-. &- -=-:..-:::. ~t· _. AI ~:".,~ ,-
-- - -- ....... ..- - --- _.... . --..... ·"·-la.: ~.-. -- -- --
! :~·l;"l~:t :_:'.~.s :~~. :..~_ ~=:. ~ :: 1;-;..; ~ • .:..:;. :.:. ::..~=. i~ :.~: :'=':' ... ;..:;. 
E.:. =- .;:~. , !.: :.=:~ t.~~ ~!. :!:.. ::i. J 1: :;;:. =- :~:.... f ~~: 7.·:_:._ 
: ~l~.l 

:C:;::."'c:' •• ~_!~~. ~~~ Cr.c-
::.&. ~.'-- c!:c:: ..... ==:u. ... =-
r-=.c:c:: :=~ .... ,..~"L 

c. ... ~Aaiel"a~ - 'I':~.,..=*: c! 
-=-15-:"!~ 

S-=c: .. So.::ic: r .• ir.uew&. ':"::1 _. 
= " !'Cr.:"eC ~:: II ii-Z:-:':':" f;'l:·:.:.1. 

':-Zl·!r~ ?!_~= - ~"-F:ir:: =-== ;a:: - ?L-=-.... ~-:::l ... 
-l&~:') ~o 1:):= ... ar .. ;::o:au::.; .... ..:,...,. ~ ~ ""--":":' = r.-.. ::. C':" 

~..:a! s-~=,",.J:::: C!~. r-J.:t O!7a::~" ,:. •• ; ~ CC1:'~ =-,---...z.::..~ 
~ s:.y ~-== =lUI :. :u :'t;ir..r': ...-:::.::. -,;..:-c::~. -I-a ~ 
r":: lIC'S::: == =. S?t=': .:",..;" .... = a::a. AU :'t~ =::.:b:.; :::.s. 
0: j:C'I::J -::0 ::r"o.. c:::;::- ~a::- 0'-': war ... c: _:..- G"C':. ~,-.: u:s;:: IC: 
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Ol:~ II: £ 6(,,3.·:10 .• :all Dc .. ,~, U'I~ CO::: . .':IUlonu. :-n~ r.oo.~ &S a:;:.:.o:-awC: ~ 
spcc:!y ~roceGuru (or r~;:ir_-.tion b! meanl a( ""iH a:\d replia~al\l c~lr 
p:-omul~.ted uno~:-lM .uthanty a( thi. J)a!""- Such ",,'" anc ,..~i.ual\l &h.1l 
1:\:1 uo. ,nt';lioN (0:' ~ublic na:.ca a:\c! an a';lO~unlt"/or a public hurlr.s: 11:1 

pe:-::til a"liC&~ianL 
I:!) A!\.Cf' pl:blie notice and an ~unity (or comlll~:' the cr-....::Uaaicmcr' 

l:I'r. to the ene:!l allow.-d ill re.~la~ia!\& aclc,ted twr the boarc!. ~nt "'a:l' 
annl .nd .·.i .... ~ (or penonr. .nd ~'le board -r. thrau;h :.ne n:ie=akins: 
;::-o::au. u-.&blish ue=,tiOI\l (nttll &ft. nquiretllalu 01 thU pa..-t &lUi pc.-=ia. 
by.rule (or d ....... at ac-.i~tiu ,ubjc: \0 the reqWre:n~u aC this pa:" .. pro­
"icied t!u: it is ciClo:lS'"_-ated to. reuonabl. Gr.ne er CC"..&ln:r:!a: ciu:~ or 
0?C~:i:1S: ;n"&c-.ieu .. ;U ;lreYent oe~lia:icm 0(:"". ell~ro=ent and .. ill acit­
qlataiy ilrotae: the ~!:Ilie hcal:!1. wet)' .nd e:l';ro:&:ne:lt. 

Co) DisilOw or ;lr"OCauins: !ac:litiu or .ital a:..-n.::L1r re;incr.d ori:h ~"e 
cic~-=ent shan not nHd I II .... pe:-::nit U:1iesl and u::ul &ftc1r CI:.-n:1t rc;i.t­
~a:ioZl ml:St be a:nended to 111=;1&&1 &:I)" ;r.ocas :naciifica:io:u or cx;Ian· 
lio~ 01 OilC.-a:i~ a:.-:e:1L1y allo .... 1!. 
. (e) o-~er ilro~"II ajr,lnl\·aJ. ;z:;or to the issuance of a solid wan. ~ .. 
::ay 0. CulUIl.d b:r a cer-..wcatiaa f:o= ~. a;IPlicabie :=-a~a:: r~:i:11: ~"Ie 
&r..c::: oC 1;r,Jli~:iIl."l to wt iI"''''-= or :!:at &II aPJllicati= Cor a ~ ~ 
bet: l1:=r.ud to :!I •• "iicabll ;:ro~ n. c!iTisiOZl of solili .. -area C&:I­.,e:n&:1t usi::r tac:!::i:a1 ~ &:Ie &-~ce, to :he er..a:: .~ilabj .. !rc= the 
~h-isio."l oC .... la' qu&li:y co:s=-ol sb&ll ... ·&lata :h. il"'l)CIS.cl Ijr,llicatio: :: 
c:-:&: to ce:e:-...i:I. ~: "'3:.e:" :;.:a!::y r...z:::a::S !:.ave lac a:e:;lata!y 3:i· 
e:us== to j2:-eve:: ?olh::io:l aC:!I' watc.., of :.."Ie r~: .. 

(e) ~e =:ssio."lu::21 cieny or revo~. ar.y rer~:i:l."l :fh. =d.s =at 
~ •• n:::=: c:" :-c~~ =..z..s ~c= :II =::iy ...:-..: :::. ;:ro,,-:'sia=.s a!:::.s ::~-; 
0:- ~e :-.:les .,:-:::::Z~:e:! ,.._J1:c: hc.-r.o. . 

Ce) • .l.::io:s:akc by::. c::-..z..-=c::. --:,r-::-. II:' baa..-:: :: a.-=r-!..1::& 
....:-..: ~e r-cn-..s:o:s of=u se::ia: Call:" ===::e:!:: • ·z--• ...::::::. 
:-.' :sio:s DC =jltC' :5 o! :-.1. !3 "':c ~. a:::c ::~!Tu a ::2j= CL-r;'" 

;.-:je::. as c-== :: I :3-:S-1~ (.'-=s !r.!. ::l:.. ~3. f S; lSSO. c.. 0;1. f ~ 
!~50. =. S9. I ~; liS"' ... =- :.:.~ I %~ l!Sl. =- !i-'. I l: ~.C_~ I ~..;!~ 
.~-=-... 1S53. =- 337. I l: l5:c. =- 0.;.;.. t l.] 

A:aeUDcna. -:-31 :,a a=w--::sc=: = .&. 
i:~.::'-r.. .. r.u.c:. ..... ..-i -c: .. ~:~ 
=: ---,.r=c.- :.i.~ :.'2. ::::8:' .~ 
"::~:.-. u .. : £.~.: = :=. ~.=.: ..... .;::= .. a.:.: :,: =. ~= .. =:: N:1.I::II' :.t.:.c .:-~­
="""=..-~ -:oa:-~-a~-:::::a.. 

;:_ !iH a::c:=-c:: a::r. IAl.-:L 
. ~~~.~.A.:I:.r.J.~=.1 :.cn. 
'=c :...:.sa. 

A::I :t!!. =. 6o:-l. , ::I. J* :. :!H. 5.:. 
:s= ::. &.,.; ::":"'r.:e: ::.&:. ~~. :.z.:i L-:'.~:=.= 
~. ::.&: &:: ~ •• .:1"_: A--:it :. !:r::' :c: ~ ..... 
-.;.-;:-~ 

~o. :a ~n ; •• 'r.."ca. 7~ ...:. 
:.a&: .. r.: .• ~ :.a = , ~:.::z .. 

~-:-l~. S=~~o= DC o~:iO:l - ?::l~ a::: ~:.l:ll:io:s.. - ·a· 
:-:. Cc:-..z..-:c:: ea.:! ex~..H ~ ~.Ii= ~ ::. I:~= Z: 
-,:..-,-,-:, :::J:~:: -=u:t :- __ or,.:-;::a:::..~" ci::r,::u1 :,.:.:...:u =:"1::11. 
~= lCS.': r.:;:s."'\-:.s:::: r~':"' Zj:j:!r:: &i! ::, fu..""=" =! C~:-J.:i= z::: - z"­
:'-T-::' 1':"::::: :: ::' ==: :-I::~' ;-;=:== ::u..'":: z::: I~r.:·=:"~' ~~~ ::.­
:. c=:-"::--=::: 1: r.:::: == =:.2: C.:::=t ;:-:;~ ~t'l-i z::: ~=u! 
:: J:~: -:w:-u:tL ::~. ;:.z..-: ~ !:;;~~.: :: .. ::;: c:.: c:::-:t :-~!.J c: :-.;-~­
~:::.s • .:. C---;:I :;L-z-- z:: :':':::~:t c-r.:: :~~:it.J.. ~t.~::::s. 
ci c ... :._.~:.: :::-'::1:". =:::':=~":u.. =u..~..L z::: i~ ==~~ ::: 
::u..':::::1: a:.:;:~ ci c:=r r.::: :-'::u.. ::-='-'-:11. == :-,;-.:~J.=:=.s t~~:O 
- t:::H':-' ·:'·u J.":-~": - .-. --_:.11:-1:" c": -...1:':1-' -- .:.. =-'0.;-:; -:.7;-. __ -;:. :..:: ;-;-r.-=- -I:::~:' r.-:~-' :::, :'-_7 .. 
:--~... - -.. ,-- -- -- - . -.. - -:--- -- - -
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ai=er is a=~;ec! :0 i:verJ;att rOO:: rl~::::iU. o;>c.-a:io:s. c': a::'" u~.e:l 
u b. aec::s :I.ctUL7. 
~) A::io:J :alt.: :,y ~. c.,a.-:::I.::' =--:SS\cm.:,. 0:' =&..-C! :: a.::::-:~ 

... i~ :1:1. ;:::I\-i.liO:J ct t!::.s sec:.ion ~ ~. =~:IJ:"..ec! :: a=or.:.z-::w -.~ ~'1. 
;::vviaio:J oC c..;:-..cr l8 of :::1. ~ wec ~. &C'"Je:l i:volves a =ajcr r.lI:o:r 

;:::Ijr.::. u li.:!:1ed :: I !3-15-1C2. [Acs 19E9. c:. :SS. I 7; !971. =- !~.I !: 
!9S0 CACJ. s.). =- ES9. t .(; 1931. c:. 131. I z:!; T.C.A.. I ~07.) 

s.c:ioo. '- s.es •• 1Lft_ ~ _ 
lie ill ~-..I III Ul I ", .. ll·~ 

6E-31-1OL D~le,&:ioD at c!u:ies to local h.al:!l o!:Sce.-s. - ~ : .. 
~=er a::! bo&..-:1 &.. ... &::::C::.:ec! :0 C.lep:. ~. C::ies eel :"tS'j)G:"-"ii:":. 
~-=tr.i ~ :1:1e= :,y =s i)&:": :0 10:&1 !:u.l:!l o!!:::w:s :0 ~. 1:".1= ~ :acuaL..,. by::. c:--:"icr.:c &:Ii =ca.-=! to :-;l1e::e:::1:1. ~\':i·i-~ at:::. 
;:~ (.A~.s !:£3. ::. zgS. I !; !.950 U4 Sol. c:. E99. J 5; ,:,.c..-\... I !Z ·"OE.) 

~1.1C9. reae:al c::-a=:a to cou::ties a:d ==cpali::es - ?.nir:w 
a.:ui I.;J;::"CIvaL - 7::. Ii:;:&..-=:::: ~ z-:.--~:: :r.:r:w:'::: -:-.... -'. ;:oz::s 
cl lees .:..= ::1 i":-e.-zl ~e..--•• : cl c-~ JO~_t:S ~ =--==IS. ~=. 
=--1. =::.:i:;:a.::.::es. 0:' z::,. ::::::-,..:-- ~::-r.t~ a.uis:::e::::: =;::::.... 
&:;C::::;. ==:-':-:-'-i. al:C:.:;. 0:' ~ seE:! Y&r .. ;:::::u::; "1-~:':" 
a:: Cs:=sal ~!"':1:::s a: S::es. 'r.:. :.=--=e:~ is I"'~=='..:r.. !:.:.-=== &::!._ 
a.:::f =-:s:cr o::1y:-se ap,::'::Z::O:J i~ ;:"2--1':' _ ==:!es. ::::es. .:.:oS. C:! 
===ra!-~=s ~= :.ave ·=~Zl)y ~..r.i & i:'· !:: & se: ..-u-.. ~ 
r.:r-'= :: '1:'::0 z.. ... ==== :: c a="::aI1y a::;:-.et: :-'''- !:: & sc1::i WU"'.a 
::r-:s~ !"T-C: .. :..:-:. -'M!::"S ~ ,,,, c:' -- r, •• :' :....o.s:::"':-:s,. --I :.r.:-... -.:.- : •• ':':-..:-... ;:::'::";'. :.. .::::--.:=-. :: . .:.. -::;::. ._-.,-- . 9--:' ~.;. .:.. --- .------ - -~7".- .. - -:-~.. ..--~ ...... - --_..--
;::",-su :!::.s ;:~-_ :.~-:-~ !:==. =- ~S. i :: :-.:_~_ i !~~~~=.j 

~-= ::t =--=-_-= :~!C'"C.-. .. :-.=. w:­=:a :cc:c:.c ~ :::. i ~.;.:.:.. 

~-l:o. ~ .. ;x:.a1 Q!l·0 __ ~,-'; - 7.=.s ~ 1:.,!1 ::: z;=r.7 := =! 
;::-n.:.a. :.%.:=:1 ~~-:. ;: ~-C:i..-u-.. ~~ ::. =.:s :w:: ::-M :.. .. :": :::= 
j,-.: cw--r-!:!, == ,-.. =,,:, r~ =-~ :..~ = ==s:.a & r-=-::: :-:v=-= --

• &:z::z:.: = =. :=--== ~r~ [..0\.::1 ~::. =- Z!. J l~ :5:0 L~ 5.!. =-!!:. 
I ~: ':-:_:.... i !~::.l ' 

~ 3.il!r.-r---. :.i;::: = -x_,._ c:r...--=- =! ,..~--~ ==--:! ... -.::::r. E! ._.- = ,--,,,:,:,;:::Jo&:.:a && ~ICC =! J4O: .,~ P..!. 

5...~-:-:l!. S::!::' .... ar .. ::Cos&! ==_ :111 ~s..-: - ~~c:~t...-s - =-=­
a::.::. :"I;-...la::c::.s - ?:"CI:e=:.~ - C==.,c.a'::c:. - .&1 :-::!..-: is ::uX & 

s-::.: war .. ~~ =1 :~-: --:i:: ,:'J:' .=1 =r--w- :! ... ...: :::J 
=c:..~ u : ... :WJ: 
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III One UI pe:'SOn ... ·ho i. ~r.;:a~fli in a field ... ·1u6 is cirt:-Jy relatee! ~ 
a;':'icul:-.:" LeI be a:l!)OIr.Led br tilc rovc~ar {ro::a a Iar. a!' :..":.rH 131 pe:'SOllS 
no=:-.a&Ad by !he 7Cn.."'ICUH fa.-::a S:.:rca1:: 

I:!) Two (21 pe:'SOllS .. ·no are c=;JI~ by • Jr.iva\e manac-.=i:l, conce::s 
"':-.h uuerienc. in a:.anae.mcnt oC aolid wutu CIT ha.:a:'co:u ::,.a\e:iab :.0 0. 
a;lpoin~ D)" t.'a. ,ove::sar Cro::a a list of WI 161 pr.aons no::uted by !h. 
i'c::neuH l\~&zII:!aeuru A.uociaticn:; . 

(3) On. (1) pr.aoD ... ho ia a rt~.cM en;inHr Of' rcola~r. Of' q\:alified iand 
~""~r W'I:l:I leno .. ·icci,. aC muaare:ncnt of aolid ".&AU CIT ha:.a....aous =a:..­
riaJs {ro= :..'1. Cae-.. II:y of an ins-.i:::tion of hi,ncr ICL-::.in, to be a;l;lO::::..d by 
:..'ac ro'''c.''':1or !.-a::a a lin oC fol:l" 141 ~~:u.. two I:!I of ""na::a sr~1I Dc nc::a.i­
u:.c:i Dy:h. Ooard aC::-.u-.ccs o!:ne Univc:-si:y of7c:ncUH ~yS"..e::1.. &:IC:!h. 
a:ner ~ (:!) of .. ·ho::a s!u.ll be no:::na\ed by !ha baa.-U of rc:e::.s of !h. S".&:.e 
=ivc.-si:y Uld ca=--:=:Iity coller. ryste.-:; 

1-'1 em. ClI pc.-san wi:n Y.no ... lC::e. or ::anaec::ac::', of solid .. "UteS CIT hu­
a..-:iaus =a:.c.':..als :.0 0. a~oi::.ad 01 Ui. ravc."':111:' irD=, a list of :.":.r .. (3) 
~:'IoDS n~\ed by:.b. i'c::nass" ~,-iro=ctal Ca=ciJ:.o :c;Jrue::. aD-
~_-a-~a::al i::te.-uu; , 

(S) OD. (1) parsan cearecl in !h. b-~ass of::aa::.aec::ac:. o!'~!icl ... "as:u or 
a:z.:eo::s ::ate.-:w :0 0. &il?ai::.cd ~ :l:I. IOVc:1CIT!:a::I a !is:. of =" (3) 
ilc.-s=s ::Io-:-n.d by ~. Natia.-W Solic! Wu-.a It&:1aec::ac: Asso::atia::: 

(6) em. (1) parso: :0 0. &7:la=.::.ad by :ne rqve::=:: ::e= a lis: of:::r" (3) 
Pc.-so:s :O:::-I:.ec! by:..:'. Cc=ty .5c..~:u ".-U:):::..&:ic::: 

(i) 0:. (1) j)C:'I:: :0 be &;:p==:e: by ~e 10""-== '::..: a. !!s: o! :::ree (:;) 
j)L-sc:s :-:-1:.e: by ~e 7=assH ~:'::":'::-a.l !...u;-.:e: 

(5) ~= .. ~3) ilC.-SC::.s .~; ') ~e ex: 0;::::0 :e::bc.-s c:! ~l ~ :..'e c:=i ... 
cO:ler =! ~t cie;:I.-=e:: o£ e=a:.ic a.:d =:.::..::y Ct'·cio;:::.:: c:r ::s 
a..:;: ... :.?I. =:::::ussic:let' ofhaa.l:h &na a:1'-1==.:I\ CIT !:is aec;:" &""'Ic! .. ,. 
C!ra=r of :.?I. i'e::eu .. ,....&:.e ~a::i~ o::ice II:' ::s Ct:i;:1H: 
I" !"'::. a .. C".::Ir O£~. ch"isic: of Riie ... u-.. :&::.&iClt::: of :..'e ac::a::­

::1C: II:' J::.s cuif:1" sha.ll H:-V. &.I ~. u-:'--:.&1 s.::e:.a.....,. o::.?Ie 0=1.-: :::: 
C&!l ::aVt :0 '\"0"" a.t 1:Io&..-: ::a .. =;s., . 

(la) !! ~t a= .... c.-:: coas ::0: 600 •• :a &;?oi::. 0::. oi:.?l. pers::s :t==­
=e:::==:o == ::::::-:':e ~ oCr::~::,".s::-..s (l!. ::!l. :~!. :.;;. !~: •. S!.::. ';;::­
::.:.s s:=St:-..i:::.. :.:! &;;:-:~::J.!! r::-;z-: •• :::: .ca.i! r"::::"'~ & :::"= :;"r. :: ~~­
:..z.::::.s :,:, :.::: .:;~a! :: =~:,==- :,:, ~:i: ::;-.::.a.! =-:="::"':'C::.L 

~-:)} :-.:~ :=:::,=:s &;:~=::::.t: ~!:!!= i=';"L-_~ L~ '1:"'\·' :::::-:u..- ~!:::.s 1.:: 
-:::!! ::~ r.::::n.-:3 L-: 2.~~:::.e= ;:-:-:::t:" !:Q"'oIt·I ...... -t:. ~ ~~! =--s: ~;:;:::.:;: . 

• =~:J !~3~ ~ u :::':OW'J:.:"".::= ~t.:: 1 •• ::::..~-a! :t;:uc:::.z:::ve s::..n It.-:"! 
.. :.~~ :--,;_.::: :! ~ :r:. ::tit !:.) ==.s:: . i:-_ UC:--'-~. ,--; ii ~ &;::::'::.1: == &:= C::W-O :21 yu...-s. c:::. (1) ==.s:: "erua.::-.&:.=V. ,:.,., ~ ~~:'.::e: == z:c:: Gi:::r" :ll :-u...-s. -::. :~' . "* c!-';'-- .~--'==~­
:a:s ~ :tt ar;' ":,== a :c:: a::wu !!) ~::. _ . d--'~ c: 
c"".=c:-.z! '--':"IS"'~ ,~,'~ ~ ==-..1: == a:= c::-~ :Si ... u...-s.~. 
~.!lC::&~. c-..u-.... -1-'i~':': '~,~ ~ ~~=--=.t:':: & ~~ '-::::=- ;.;1 
-u...-s. --s •• =u.-, ...... -- ---cs s~J.:~ ~ ~--'-:a:: :- -, .. , -&:.:.. --.: 
i •• _;;'.:':;-"" c:-~ ::~ •• J~J" -~ ~~-=--.a.:-;--;-=·,~t ~.;;;:-- --~ - - ---~-... .- .~~--- _.- --- .-

I:) _:,1l -n:&::U :: &~==:.e: ,,:s:-'_~ ,-,,, =, ~.; :':'::1 :::~ &;-
?===. z::'::"-::;:- ::; St..-~I ~. :o-,--:c C:~. =~;:~: :L-::", 
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1c!1 It shall be :.~e C:.::y II! :'~e boan! til acio;l:' moeify. I"e?UL ;lra:':lul:a\e 
af:AT cue nO".ice and e:io~ Niu and A • .:ia~ona ... -tnch the 'Doa.-d cn::u 
necaaa~ fOT the pntpV ac.,'ni:lis:..-uion of this pa~_ Prior til F=\ulp:i:l;. 
acio;l~n:. mociifyinc or Apealin:; Nie. ana A~!atiO:l.S the boa.-c! shall CIIn­
ciue::. or C&1lM til 0. CDDcunaQ, pl:blK huri:lp ill CDDDeC".iOD there"'"l:h. AU 
such a..oou Tela~ .... til naiu and A~iations aAall be in &CCO:-ea-·e "':-.h ~a 
;mnisiona of cha;l\a!' 5 of ti:1e 4. 

eel :-:o~ce ol &:I: hea.-inr shall be :;ivcn not Ius ~ t.hi.~ (301 cars before 
:.~e Uti of such nea.-in:; anc! shall r'!\e :he "\e. ti=e. a!1:! ;lla:. of nea.-:::;. 
L"'Q the suilje:t ofth. hea.-in:;. AZly penon ... ho cies:ru til 0. hea.-:! n1a~,·. til 
IoOlid 1&"U\e ::a::r.a at a."lT .u:ll pl::,lic hear.:!:; shall :;iva no~ce :.;cnol in 
... "rl::!1, til the board on 01' before the !:.-S: c!.a\e .. t for ~e hea.-i:::;. 1t1e boa.-d is 
a:::tIo:i:lt1l til Nt reuonable ti=e li::Uu for the o.-a! prue!1:.a~o:l of ~e ..... ~ 
an)' i'C--aoIl at aDY such public heari:c. 

(n Wi:lUn (1) ~e&r' nut CoIio..-i:lc July!, 1960. t:i. boa.-d a!Wl rt"i ..... aD 
:-::lu aDel re~onJ ~ .... tllrore aCo;l\eG br :he ca::::iuio:ler i/'.::sua= til 
:."-1. p:oriaiG:I.I ol II So.Sl·l05 - 66-31·107 ~or til to"-le::- &::l.nc.-nc: ~ 
OapLU' E!9 ol:h. ?.:bUc Acu of1!60 cel sl:.&ll:=ak& such =O::Uca:iG:I.I or 
&::le!lcm:a as :he lHIa.-d ciee=a ach':~I .. It shall aUG be u. c:; .. :y oC :='& 
lHIa.-d til act as a board oC a~ as ;::'O'ici.el :: I SSo31·l:1. 

(e) ':"'n& ~a.-:! s!:a11 hoi:! a: ius: Co; I.e) :-e~a: =&r.:;~ .. :1\ c:aicCar 
year at a ?lace aDC =. :0 0. ::xeci :"':h. iIoa.-:i. 1n. iIoa.-d CalJ aUG =H: a: 
:!It rec;uu: of:!lt C:--'''io::u of r'::'!i: :"!:!I 0: or ~t c:"'-:u o!:!It 
:'oa."l!. or ~o:l :-e:;::u: of =" (ll =e::c:s ol:!le :ioa.-:' nve (5) =~=~-s 
--S=-..::e a :;-':0: _ c.:! a :;:::.-= :.ay &::!:z:::t :':IZ..-: .=' a.!l-:,:,"-=s., :-.:1t 
~oa.-: s::a.n sejti: a c~:I'-:.a:I :::c i~ =~:s c:::a!iy. ':'.:1. =:;:a.-:::lC:: G! 
r~ii- !le&l~ CalJ ;.~\ ::e a!l :tcusa.-y r~ = :!I& boa::.. 

Chl ~= =e:ber oC :';t ~oa.-r! O"..!\C: ::aD 2. 0:. o:!i:io ::Ie=be:s. L:..all b. 
c::-Jtel til be pai:! !!.~ c:oI!a:s f!SO.DOI !or tach Cay a=aliy a=! ~e:usa=-.iy 
er.:"l~tci b :!Ie Ci,::".t of offical C::ies. and u:: =~ ':-.all ~ c::i'J.:i 
til re:eive :he &::o=: Dc:::. ::-.vei!::; = O"..!\C: !1t.'"'US&.7 ~es a-ai~ 
i!1:~":"14 ... iUl. c.-rec! b :!It .,..-i=z-Ct or z::r o:!:::&! c::".:~ ... ::c: ~ 

. a:,..!\::::e: :". :'~t ~-:. :::: r.::: ~u s~ ~ :t!::::' ... : :: , __ . :z:::_ 
~:: :.~_ =~csh·t r.a:A ::-"'el n • .:ia:io:.s ... c:_::;p~~: :: ::a ===Jo 
si:-=- ",- f'':"'L-:t c: &~-;-: s=&.:;c: c: & __ .... \.~ ~". :::t &::..::-:~~ .cC"'l!. 

iii :\0 =-=-..... c;"' :.'u ~=--: ,~,'1 ~.:=~~ =. -;;.,~; a:::: :~~:= c: , 
:>L-== =-~= a :us ::: --=::. ::. ====~'"":7. =-~ = ::;t-~-1::"-= ~= 

. il. =~ c: :'.' ... -==:: =_ if ',:"Y':" ::-=. ...... ...::::t :u a ::.-::: r.::r.a:. 
::al '::_,--,. =:a:~!1 !::-;"Q.:",r- :.;.:. :~=. =- :;.:!. ; ::':.:i':'!. ::. !~-:. 
f ~ :':;0 u..e:.1. =- :ii. I !::.i!:. =- :.~.:. if :~ =.:":'_1 !-.~s:.!: A:--.. 
!~::.. =- 0.0.:.. Ii :. ~] 

~'.~_ -:;.. Mlll ......... ~ 
c==i ..c: :u .. ~ .:.. .... ~ a.-::;. 
ca, :-:. '7 ..... =-::.:.HI ~ t ".z.:.,.. s... u. ---
~ .... :"'a :iH &:1-==-= :: 

... ~, ... ~ - ........ !'-~ c:.;:::3wC'. 

~-w::: =---ir_-. ::-:".a.:::: "..: r"::­
-==~ :,.. :5:' i= '= .&:' ~ :.:a ... -=>­
:=; ~::.e :.:..-: ec:.:..:.:a. 
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£0...::.:,::, Cr.-cicn (or C'o~.:.a!l - ;~t -: - --. ~. co:.!c!"'C:l:.c .-::.::. 
&Dered Yioi.ator.- "'-:u:~. C:--'uiCl':lC: ".,~. ::;oc:: i:l"u:i;a:c:.::.a: C1 
-:v--.Jir::s .:l'~ ~ L-e ~ be:::.t :z.::ied IT'::' &:t :.':.&: ~1C"':Ye =ur-.. .... 
~ ::c: be::. :alte:! '-0 cc=j)iy ... ~:.:: ;:nniaic:s Dt:.!::J j)&:"' .. ~. :A1 wu. U 

de: !:I:' c:::ec".i0:1 '-0 ~. reQc::s:~ie j)C~ &:t ~ ani.,. &:...J.l 0. =,li.d 
r.~ wi=:: :!1' =. l.:::lt r,>eC!iec! b ~. orci£o. S= a::ic: ~ be - • .:. 0)' 
pt.-.r..&J ... -Yi" 0:' WlI be IU: l:Iy re;iA&.....! call. l:I""'-: ... &:ic:s ~ b 
~...c::a wi~ ~ ":::0:1 =-1 be ::.a41 a: ~I :::~:i •• II! ~ =-: .. 
Q=c. F:iar :It the Ur.:z.:1t:a at '=1 o::r Dr' ~. ue::::"'~: at '=1 o~ 
c:!c::&!:t:: a..-:cr.:... ~. =-;"iCl:le:. or !:U ciui~ ... :A1 :.q1&er. ~. 
;::-esc::::e at u alle,.d riola:.=' or ~ p&."'t &t • ="==: at ~. r~ at :.::. 
,,,,".sic at solid war .. ::&:.a,e=e:.: ~ ~!Jo- ::a\:3ol "'::1 e:~=c::: == 
o-.:;::::r. ~ be :Uu lIy:!1. cic,::..-=c:.:.IJ..C"~ 19;=. :!:.. ~S. I ~ lS60 (J..Cj. 
SJ. c:... Se:. I ~ 'r.C-.&- i .ss-;~:..:.) 

6S-31~1l:r... Re';,"" or correction order - Hcari.." -:- AppeaL - (al 
:::XI:Qt in ccun:ies la,-::' ilC;n:b:ic:s at liCIt less :.'un twO h1::u:rt:! w\:S&.I:Il 
(:00,000) :lor =1::'1 ~ :wo I:l=--=-eci Itvc:y·ti". :.'un:sand 12.3,000), =7 
j)c:san .~ who: &:: a::er is issued ::&1 s~ .... I Z't';ew Dt ~e nll:essi:,. 
(or Dr' ru.sa:a!)Ie:l1SI at su:!l oreCT :'1 Ciler with the ==issioner & .... :;:u: 
pc:::icr.:... st::::r (a:-.h :he r;nn::s:s::se! reuc:s tor his o~cC".io::s &.~ uki:l; te::­
I hea.-iJ:r i:1 thl :a::e: i::,"OI"'e:! aC:I::'C ~e saUd WU:c t:r,:.,ul =:'-01 :'oz.::!.. 
.£.:sr r= 0::::' s.~ :,t:o=_ =,1 z..-:d 1:0: r.:~ett :0 rlt"!rc" =iess :.~e ;~:sc~ 
0: pe."SCI:'..1 ::&::Ie: ~L-c!:I Wl1 me S1::!1 jlc:::iO:l i:l: a iI~&.-:.::; :,e::l:e :.~c so!::! 
wz.s:e ::::::ul c::.~1 :':lz..~ :10 ~~ ':"2- :.::..~ (301 ::71 z.f:c:::e a:: S:1:ll 

lI::er !s SL'""\'ed. 
r~) A:rJ' ?C:S:l:! .-!::Ie :-:z.:a :0: =e c::-...r.::::ir::: o!. e::- -:"z-ie !::.. z:y s:lll:! 

wu-.. ;::-oceui::r !a:'.!:~ or es;,osal :z::l::r CI:' si:a L~ Ciu;:;::'"l'·eci or :.~e 
c:::-iuiCl:lt:'.:ar sc..-:e a :eYiew at:::e c::-'n:o:Ie:', :Eu;:~a1 :,y tll!:: 
~:ho :ho. =-'nicc: a \\ .:_-c ;:e:::= u:::::r :0:-": ::e ..-c:-':s z.:.l! :-:u:r..s 
{:c: !:!s o=jt::i=::s :0 :::e c:--:"io:u', :Eu ..... :l. a!.. z:::! 2 It..;... ::: I ~ez...-:~i 
:e:O:e :::1 s:ll!~ W'U" .. =.r,:-ul __ :I ~ A:..}' ::sz ..... ~,&1 a: s::: ;:a:s 
s:', ~J ~e-. 4_, i z:.:::: r-:ja::= :-10::1"'" =lUS r.::: ;1-::::= ::: & :u...-~i 
:!:=e 0:::. I::::! ":':"U:! ~J%1 ::--==! ~:L-: :.s :It:: ~ ~~!: :.::.:. :.::.::-:; :l:l 
ays L-=:c:::r.::t ::'::s~;;::-:-&! ~ u.-:e:!.. :::~::su C1::e~, ..... -:.~~::: 
~~ r..:::::: :: ===:1:::1. =--==::1 :: :'!;-":':a-:::::s !;:~~.:!~: =:- :'~I ==. 
-:·W:::r -::-:-~ ~= ::.s ~!..~::.! r"::~~.:::;~ ::.u;=ttL ....... ~ ::::.r':­
:.-~ :Eu,..,.. ... z1.. 
• c-\ ~- .:... t"C::- .:.., ---:ss:-- ,:"an :zn '::)~' z::- a:-'- I::. -~z::.s .:­: .... --=.=.~-'- :.. -- ..:..--. :':-a-s=::': --a =-:ss:: .. : .:.::;;:. -'";:--1':; _ .. ~- - ~ - -.- - _6.a_,.. -- -e ---,: - -"z#W .. 
.:,-:" J = CI ~:.. ... !:-.:-:-:e i~):!.1::"J z':'.- :::ey z.-. s::'--'=~ '::):::::':t 
~.a:r-: ~ r:.--:-.; r-:::! .-, ~ z;::u1 :: :=.. ~:...-: u ::=--.-: ::::t 
c! '::". ~e .&1 w~ ... !"I:':"C a: ~ c::;:::-z_:- 0; 1"'-:" ::::::== ;=;-.-:=s;;:, Zi&:. 
c:·Jt::::;:::"-~:'::.~e:-:-..s:::e .. _ ':~:"-:-:::e --',C::.r·s ::u,.,.. .•. al 
:'::e~:: s:a!! :-,..:.,~. :a:;=. c:!':'::e --',C r:: a::::. :'~I-:1..z:.L 

l:j Z;~:-r.~'''':':-i C!'7 aT ~ ::1 -:-1..7 !::~ ~~ :;.ZS-:.~ -
:=-zs.:~~.z:::.l :=-~:.-:~! .:. =11:;;:-:-:~ ==. ::=:11:::'-=:: 1. J:~~..t 
~US:::r~:r =- =.a~:.u! ~=:::: 1.-:. J~I:' :1 ~-,l.1!:::':: .r~t:::D 
:'! •• ~!-=- :.. .. z.:r 1~-;- ~ t='l.::-:.: :::..-:' =--;n--:::- :-~I:' ~ ... :.=­
::: C" b;::r. 
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Ie' C;lOIl rcctli'! o! a .. on::en petition as pro,·iciec! in s:.:~~io:\. la' and Ibl 
oC ~.'lis H:".iOn. ~~t co:::l:uuioner shall Co:-.h ... ;:h delh·.r tht petition and all 
jlapc:s rela:!n, to the ca~ ~ :ht ci:alr::".an oC the soli:i ... -:stt ci';>cIul con~l 
board .·ho .r.&l1 ;hertl.li'On ci.termine tht timt and piatt Cor a he~:'11lC beCore 
tile board. The chairr.un shall ~vc tht commlIJioncr ane! ;>eti:ionr. thin! f301 
cia)'.' ... 'TiUtn notice oC :he :imt and p!ue oC the heari:\c. and 'Ueft hcan."lC shall 
be held not later th~D ,ixty 1601 da~ Crom receipt oCth • ...ntt~ peution br th·. 
co=iuione:: pro,iciec!. hO ... ·f'"tr. that upon reqUtlt of' :h. pe:l:ioner or upon 
:.'1e ap-Hment or 1.'1. petitioner. such hearin&; J:l&1 be heid not later :.'1an on. 
h1:."lcired twent)·IIZ:>, cays Cror.1 rece:ilt of'Ule ... Ti:un pe:ltion by the co::lmi .. 
, ioner. At such hear.:\c beCo:'t the JOlid ... uta ciispoul co:l~-o1 board. :h. 
co::::niuioner. 1.'1e jll:ltioner. and .ny o:.'1cr int.cra:ed ilanT ='1 ailptar in 
pt:JOtl, and by counnl ilre,ent ... ;tneues. and su!I::Ut e~cie=ce. Tht chai.-=an 
shall have :ht po .. ·.r to a::airustrr oaths and iuue sub;loc:lU in be"!! o{ the 
deila.-.:nent or at the requtlt or the petitioner. 

CO O:a :h. basis or :.~. f'idence. proc!uced at :.". hea.'"i.o::. :."ae boa.-d shall 
=aka fuac!il:sc;s a . .-1Ii car sua oreers u iD ita apicio:l ..ru ben !=-.her :..'l. 
jll.::j)OSU of:his ila.-t a:lI! s!Wl ;iva ...n:UD DO:lc. or suQ cic:isio:s an:! or-...... 
~ til. pa.::iu aaetU:i. The oreer iSRed uzuicr this 11:l:I.ec-.i= s!:.all be isr~cd 
:10 la.t.rr Uu t!U.oo:r 130) crs iollowmr :..'l. dOl. or:..'l. hU:::;. 

(11 T"~e eancery CO"':"-: or Oaribou Cc=:y s!Wl ha"'. ex:!~ive ori;i:\&l 
.r-.":s.l:::io:l or &!l rt'\"iew ;:=ee:ir.;3 i~::r..ed =uicr ,,"a. a=ho.~ &:lI! i'fO'i­
sioz:s or:!:is jI&!""_ A;:;,.I.ls := orec. .... i.:ad deena of :.~. ~~!')' =c:: cd 
:;::":lCHCi:1:;s ~:Ol:c:: =:u :.~e ;::'O'is:ons oC:::is ~ can lie to :!Ie :~;::::I. 
Co:=: otr,li:.a :.~e :a:: ::a: =~\.C:-.ed q".lu:iou oC a:: ::&1 ~e :::,·ol\·ed 
:':t.~ 

C:1) .~1 j):'-so ::Izy::;e w::.; :.':. =-j'nO:lI:' a r.~e:! =.,iz.::::.;-C:s: 
cr jlc."1Ol1 &lle,e:!1y ~oiz:=:-, z::r ~.sio:s G!:!:is ;:&!""_ \,;..ucss :::1 ::--:,. 
si;~1:' :eta.-=::::cs :.:..: r-~ =;:1·'-- is cil:jllicRol:s 0:' !:iToio:s. hi 0:-:: ~ 
:=c:2te!! S1!:"\"e z =71 ct i: 1:;:J0:l :he peJO:l or !'t.-so-..s ::a::K :=c.-c. 
;:-:r::p-Jy b,·U:.a:.a ~e ajie;a::r.1S =::.ail1K ~ .. ..:::. a::: .::.!l ~==-"y :=e 
&.Uer': ri:!a:= 0:"C'~ &:"'..:::. if cr. he 0:- ::. ..ru :a.U. !: z.!.! :uu. he C:' :: 
.:an ==r::.: ==;:!"-z-: o::.s o:,:-.s a:::o C:' cr~:-z::::1 W:-.::: ::':'"e:;; · 
{g:n :ars :: • .:. ::_ :1:. cf!:.iJ c=::s :-a:L~ =:=. ":;:'1: c=~!Z:::' !! !i-':I:" 
::! :.-::;-::-z-: ::=~ L:t;!: ~::.:.::-:t!!t'\·U ::x::! ----'S:::::-·' &::::1 = :&':L-:- r=:: ~:: -=-=.:! :e =~:=;-~:e::, ~~ s~t: •. ~f ::.1: 1~u.!:: =~ 
:::.-i =:= z. :'1:"-': •• !::::' &rr!~::r.:'~ ::3:t"':=::: -:.:::..-:: ~=. ;%;1 3...-=:~:" 
:"::~:'". t!:! ==---=:!.:::: Ie.: br:'::'~ =::':':s:ri::.a:. !!:=t ---:,,:::!!,:~ 
:.= ~. ::t a.:::::. r~~: :: ::.s =:-:'::.,:;:. :!ll ==;~ 1:-'-: :.!: ~:e 2.: 

. 'z.~u! ~ :! =---2..-: *-== ::=:: ~!~) Q:.s == =t ::. 2.: -=-=::. :::'1 =­
rOz--,--k:aa-J =:U~u.s:::= ~-s-=S::::::"~ 'r.::t ~-=t:: I~I ~!::: 
~. :I~i'CJ: ~ uu. a ::::;: ..... -::: ~c::;==-, .... - =~I:.:-.::-:-~ .. 
; ....... _, O:'~ ,..OJ.::' _=.Ml=~ ;:-.:..-;r-u o:::-aw:;:.s ::=j.':_- ;A::I 
:5-:i. =- !!:~. J !!: !=.. !.:.4 :'1. =- .;5;' I ~:s7.!.. =. l~. J ~ :.i:O t.:..c:j. 
~!. ::.. ==.! 7; r.c_~_ ! !-~:.2: J..=.t :.:a =- ~.: :.] 

A:::c:.:::c:a. :-:.. :.f!! s=c:.::c: :.:r .. t 
-:: ::.a...-r a.:.: -:: ::.:.-:-,- "-:C'I":'I:' =t=:r 
L-:..&: = :~ . u w. !::-.= :.: :. == y":~=C 
a:..:!::: t:: Cl:· a:: ::.-=".':.C -c:~-:.. --:: 
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U-31.11(. Criminal ~n.h;H. - Any ~ft .. ;llf'uUy \'iolatin, any of' 
t!l~ ~ro\-iaion!l of :his pan.. or failin,. n~&:lectln, or ,.fuaint In cnm;ll~' "'lln any 
01=.:' of' tht co~milllion~r or board la..-{ullr i·.vcd ,hell ~ ~illY o( a mia.i ... 
meanor and I:pon con\'"ic-.ion. shall M 1i00blo: tea a fin.. of "'" l.sa :han r:fty 
aolla:-s r~O.OOI nor more :han tw~n~y.li .. e huncirtd dollan 1!!.5001 (or lach 
,·jolatio:"l ... ;:..'tin:.h. ciia:retion o(th~ court. and aaCo" ciar of co:"lttnuld \';ol.l:.ion 
s.".1J C:O:"l.lti:.u,~ a &cpa:-all orrlr .... IAc:-.al!:!!. =- ::9.5. t J.c; 1573. c:h. 10!!. t 5; 
!!!SO 'Acj. 5ol. ch.. 602. t 5; T.C..\.. • l3-;3J.C.J 

Ceu. ...... R.r ....... cee. , •• ,"'"" .t _.. __ .t ... __ .. 1 .. 1I .. l>M 1\& ...... &1 
AAW..". .......... ·,..""""'ftC .,,"' ......... ,... A...L.J'..l4 ~ 
~ .. ___ .. .,._I--_ ...... 

6$.31·U!. InjUDction. reJU"&iainc: YiolationL -In ad::ticm to th~ pe~ .I-.i., henin ;r.o\'"idcd :.h. =:::::UuionC%" I:Iaj .:alae :.h. ~:uon:"":IC:"l\ of' .. .,,. 
orCen.. :--.:iu 0:- n;-.:latio:tl iuv.d Dr h!m or men isr.,.d Dr:h. bouC 10 ~ 
cr.:: :""11 ~.sicr.".s of thi. pa::. :". i::s-':\1r~ i'raJ proc:eca:1,.-s 10 cn.ioi:"l :he 
,",oi&::on of:!lc ;::'O\'"ilio:'.S of:.:::a pa.-_ rod :'''t ora .. -s. :--.:111 0:' re;"oIia:.ic:-..s or 
:..~. ==iuio::er 0:' O:,cit:'1 of':.h. boa..a in I:"IY COI:.-t o(ca~p~tl:::'J:'-:-:.s;::-.io::. 
c:: r.::.; c:I:::::zr ::-.. ~:. a :.~::t?0:'&.~. or ilC.-::anc:t ::j-'::"Ic::io:1 :,c.r_-ai::::; :..; • 
..::~:: ::uta£. r:,:~ :.:.r.::::z:,:,:::~ ;::::~:: "-.'\oscr.:.-'S::::-.ir::: a ,,:o;z:::1 
oF ~ ::r:. o::-.:.-s c:- :.~s I:"'~'r .~tr-l of :..;. r..&t. r.lll ::-.r':::::e .. ':~ 
r:SS::::'1 r':::: r.:::s "'-he ::e:us~ ·:..;e:'l!or ~u be-..n s~o __ !lr :..'"I:SI !1ce!:i 
cio-":ac! "'""i::::e ):IO"'1r o"i:l\·U::;a:':=-I.~::s :'~..9. =- ~3. t :5; !57S. ::"lQ2. 
I c; •. C-~ J !3-:Z:S.] 

%.I .. 3,..; ..... :":te : .. -=euw Ce=\ !" .. 
1&:1-~.&c:.1 :':.=.!-_ ::. ~ 1 ....... ":':'. 

ColOatC'U Aft ...... cee. :.";~.- _~ 

:"=-'~ ::aWl-="'" 1:.,_;.,n :. ~-s:. 
c::':'I~ c: ~ ~.:= .. c! ;tOi.i:-.:::; r:&=na. 
".;"':"':...l:t::li. . 

o~::.::!. ?i.-!o:-=.z.:e_ :'0:::1 - Cc::-a:--s o~ c~E .. z:io:. - ; 1) .:... 
::L-::"-==:: :::: = :~=-:-~c.::1!!:::' •• =:;u ,:., .. ~ ~t: -=-::~~! ::~­
- =''':::::. ::2:.-a.::. :: ::1 r-1':! :: 7::::'UJ-H 1:: ! •• ~ :-t U!::'!: =:: ~ • 

. ::;L~-:.c!a. ~!*~!.~ .-!..:-:. _: .• -~ 2. . :-_Z.:I r-=~ ..... '1:'::: is %?pe: ~.' -:::e 
. --'U:-::-1:--~ a.::----::t- .-~ u r.'-- r.--.- 1:- .••• :,&.- -- -:. 

:...-C:us·;: -~t ;..i:~~:"":~~ -:; ::-L-a---;;--;.~.- ~;: .. ""r. :;~:.. 
:.-·~:-a .;:: .... ; . :·:·u· _._- -;::;~~ - -.:. ..L·!t -::::.;~~ .:':--'= 
--.-~. --- -- -..... _.,: ... -.. --- .---- "'-.. _--
=:":';a!. e:- =r--a:.e ;,-;, .;,,:..:.. _ ,-:-" = -,_:&:.1 :--..::. u'"' ~:u.t: 
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an - A - rallnl= ioy :'I •• .d~ ... nd or ~:...nci .. rc! .1Id r,,,,,,, ratln:: _n'l~ "':~h Ih~ 
I"Allurer O(th. _Ial~ ufT .. nn .... H1' In lo~v of. to~ralr ~u""~·. 'n. tr .... u,...r 
.~I rKYI"~ and hold t~ O"~IU in t~ nam" o{th~ "al# ""T~nn_. In 
tNn. (nr th" pu~ (M' "'h,eh Ih" ci .. pcr.on .. m.o... and ,h.ll al all 11m.. bt' 
r •• ponsibl .. (or t~ CWltCldy and Aaf .... H'pin~ o{ th~ 0.,.. ... " •. Th .. o"..r.,or 
r:ukinl= til .. oeposit ahaJl bt' .r:titl..c! {rom taint' to UInt' '0 ci"lTUInd and rorai". 
(rom tile tr • .,urer. on the .. -nn.n onier o{ ,h .. C'IImmilUlioner. th~ "'hol~ or .n~ 
J)Ortion of any !'eC1Inti.,. N ci~posllflll:;MIn cieposltin, ,,"i:h him. In lj~u :h.,.o{. 
oth., n~s:otiabl. HcuntiCS o( the c1.MeJ herein IpKtfi..d ha';:t, • ma~;'tt 
,·.Iu. at leut .qual to Ih. lum o{ the Dond. and allO to Dr.:Iand anci re:v,·.r Ih. 
inl.,.ell inC'llme {rom the neuritiu u the um. bftoma dv~ and ~.""aoie. !"n. 
lI".aU' tre&lurer. at the requen o(th. operator. mall C'IIn,·~rt tne kt".In:ie. into 
,uen other n~;otiabl. securi;i •• o{tiI~ c1::uo~ herein I~ifi"d as::ay bt' cui,· 
na,.d b,. I. ... operator. no_"ar. any opcr4Wf" he,in: OUU-.a:IC::::, co:po:aa 
Do::IIU ...r.n a1.Iu.q. an - A- ralin;: by Moociys andtor S~ru!an! .::to rllO:S ralir., 
sr.nc.. l:Uy a:~,. i:.a 0"'"" bond u surety. 

Ibl Th. bond or cub aeposit or ::-.. rke~bl. \"alu. 0( the Ht"_-:id ...... ·hit.' 
.. "un be conditioned upon a.. prG?CI' o~rat.ion and c1~un o{ the re;:band 
IOlid ,,·an. c!iSjlOw tr,ICraliOD shall De nol. I ... :.~ =. thousand coll .. , 
IS!.ooOI (or each u:i:=attd a:n or !.-ac-..ion tit.not a!iIC'"M by :.h. ~:iO::l. 
Uability lZ::tcer :.'e Do::td Ll.~1 be co:tt::::uou, =lil the O~~:IO::S U j)::"D;Mrly 
cl:lstd a:::d eneeci. 

lei .\ ==ia;,aill1 0:' ==,,:.:::y :::ay. i::s lieu o( a j)C:io:=an" bc::!! or eql:iv-
~c::u: e~ se:-=--.i~ exe:-: .. a ~:: a! o:li;a:io:\ ___ , ~e ==--:IS~=::'. 
S:::: =--::2:: 0( o:l!;z::o: ... -ill be a ::.-:=::-.: a~H::l.:\t O:l :'~I ::I::::::;:&ii!y 0:' 
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RULEHAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU OF ENVIPONMENT 

~IVISION 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-ll-.02(5),. and 1200-3-11-
.02(6). 

\ 

1200-3-11-:02(1) Definitions. 

£'1 terms thd~ a~e used i~ 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 asbestoB-containing material, then that material has not 
been adequately wetted. However, the absence 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. 
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(d) -}\sbestos-containing material" (}\CM) means asbestos or any asbestos 
containing material, whicll contains more than 1 percent asbestos as 
determined using Polarized Light Microscopy according to the method 
specified in Appendix }\, Subpart F, 40 CFR, Part 763, Section 1, 
Polarized Light Microscopy, as contained in the 7-1-91 Edition of the 
CFR. 

(e) -}\sbestos-containing waste materials" mean_ mill tailing_ or any waste 
that contain_ commercial asbestos and is generated by a source subject 
to the provisions of this (subpart). This term includes filtera from 
contrql devices, friable asbestos waste material, and bags or other 
similar packaging contaminated with commercial asbestos. }\s applied to 
demolition and renovation operations, this term also includes regulated 
asbestos-containing material waste and materials contaminated with 
asbestos including disposable equipment and clothing. 

(f) -Asbestos mill" means any facility engaged in converting, or in any 
intermediate step in converting, ~sbestos ore into commercial asbestos. 
Outside storage of asbestos material is not considered a part of the 
asbestos mill. 

(g) "Asbestos tailings" means any solid waste that contains asbestos and is 
a product· of asbestos mining or milling operations. 

(h) -}\sbestos waste from control devices" means any waste material that 
contains asbestos and is collected by a pollution control device. 

(i) "Category I nonfriable }\CM" means asbestos-containing packings, gaskets, 
resilien~ floor covering, and asphalt roofing products, containing more 
than~ 1 Ipercent asbestos as determined using polarized light microscopy 
according to the method specified in Appendix A, Subpart F, 40 CFR Part 
763, section 1, Polarized Light Microscopy, a8 contained in the 7-1-91 
Edition of the CFR. 

(j) -Category II nonfriable ACM" means any material, excluding Category I 
nonfriable ACM, containing more than 1 percent asbestoe, as determined 
using polarized light microscopy according to the methods 8pecified in 
Appendix A, Subpart F, 40 CFR Part 763, section l~ Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry, cannot be crumbled, pulverized, or reduced to powder by hand 
pressure. 

(k) -Commercial asbestos" means ~ny material containing asbestos that is 
extracted from ore and has value because of its asbest08 content. 

(1) ·Cutting" means to penetrate with ~ ~harp-edged instrument and includes 
sawing but does not include shearing, slicing, or punching. 

) 
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(m) -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. 

(n) -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 fabricating) for the 
construction or restoration of facilities. In the case of frict1;on 
products, fabricating includes bonding, debonding, grinding, sawing, 
drilling, or other similar operations performed as part of fabricating • 

(p) 

. 
-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. 

\ 

(q) "Facrlity component" means any part of a facility including equipment. 

(r) "Friable a~bestos material" means any materia~ containing more than 1 
percent asbestos as Q2termined 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 CFR, that, when dry, can be 
crumbled, pulverized, or reduced to powder by hand pressure. If the 
asbestos content is less than 10 percent as determined "by a method other 
than point counting by polarized light microscopy (PLM), verify the 
asbestos content by point "counting using PLM. 

(s) "Fugitive source" means any source of emissions not controlled by an air 
pollution control device. 

(t) -Glove bag" means a sealed compartment with attached inner gloves used 
for the handling of asbest'os-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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the Occupational Safety and Health Administration's (OSHA's) final rule 
on occupational exposure to asbestos (Appendix G to 29 CFR 1926.58, as 
contained in the 7-1-91 Edition of the CFR). 

(u) -Grinding" means to reduce to powder or small fragments and includes 
mechanical chipping or drilling. 

(v) -Inactive waste .disposal site" means any disposal site or portion of it 
where additional asbestos-containing waste material has not been 
deposited within the past year. 

(w) -In poor condition" means the binding of the material is losing its 
integrity as indicated by peeling, cracking, or crumbling of the 
material. 

(x) "Installation- means any building or structure or any group of buildings 
or structures at a single. demolition or renovation site that are under 
the control of the same owner or operator (or owner or operator under 
common control). 

(y) -Leak-tight- means that solids or liquids cannot escape or spill out. 
It also means dust-tight. 

"Malfunction" means any sudden and unavoidable failure of air pollution 
control equipment or process equipment or of a process to operate in a 
normal or usual manner so that emissions of asbestos are increased. 
Failures of equipment shall not be considered malfunctions if they are 
caused in any way by poor maintenance, careless operation, or any other 
preventable upset conditions, equipment breakdown, or -process failure. 

(aa) "Manufa'cturil)g" means the combining of commercial asbestos--or, .in the 
case' of woven friction products, the combining of textiles containing 
commercial asbestos--with any other material (s), including commercial 
asbestos, -. and the processing of this cl)mbination into a product. 
Chlorine production is considered a part of manufacturing. 

ebb) -Natural barrier" means a natural object that effectively precludes or 
deters access. Natural barriers include physical 9bstacles such as 
cliffs, lakes or other large bodies of water, deep and wide ravines, and 
mountains . Remoteness by itself is not a natural barrier . -

(cc) -Nonfriable asbestos material" means any material containing more than 1 
percent asbestos by area as determined by the method spec if ied in 
Appendix A, Subpart F, 40 CFR Part 763 section 1, Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry, ,cannot be crumbled,. pulverized, or reduced to powd~r by hand 
pressure. 

) 

,; 
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(dd) "Nonscheduled renovation ··operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which i8 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 superviseB the facility 
being demoliBhed or renovated or any person who owns, leaseB, operateB, 
controls, or superviBeB ~he demolition or renovation operation, 0+ both. 

(ff) "outside air w 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 asbestoB material" meanB finely divided particles of 
asbestos or material containing asbestos. 

(hh) 

(ii) 

~~ 

(jj) 

(kk) 

(11 ) 

(nun) 

"Planned renovation operations" means a renovation operation, or a 
number of such operations, in which Bome RACM will be remove~ or 
stripped within a given period of time and that can be predicted. 
Individual nonscheduled operationB 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 mat,*rial (RACM)" means (a) Friable 
asbestos material, (b) Catagory I nonfriable ACM that has become 
friable, (c) Catagory I nonfriable ACM that .will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) Catagory II 
nonfriable ACH that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forceB expected to act . 
on the material in the course of the demolition or renovation operations 
regulpte~ by this subpart. 

"Remove" means to take out RACM or f~cility componentB that contain or 
are covered with RACM from any facility. 

"Renovation" means altering a facility or one or more facility 
components in any way, including the stripping or removal of RACM from a 
facility component. operations in which load-supporting structural 
members are wrecked or taken out are demolitions. 

"Resilient floor covering" means asbestoB-containing floor tile, 
including aBphalt and vinyl floor tile, and sheet vinyl floor covering 
containing more than 1 percent asbestoB as determined using polari:.ed 
light microscopy according to the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1. Polarized Light Microscopy, aB 
contained in the 7-1-91 Edition of the CFR. 

"Roadways" means surfaces on · which vehicles travel. This term includes 
public and pr ivate highways, roads, streetB, parking areas, and 
driveways. 
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(nn) "Strip" means to take off RACM from any part of a facility or facility 
components. 

(00) "Structural member" means any load supporting member of a facility, such 
as beams and load supporting walls; or any nonload supporting member, 
such as ceilings and nonload-supporting .walls. 

(PP) "Visible emissions" means any emissions, which are visually detectable 
without the aid of instruments, coming from RACM or asbestos-containing 
waste material, or from any asbestos m~lling, manufacturing, or 
fabricating operation. This does not include condensed, uncombined 
water vapor. 

(qq) ·Waste generator" means any owner or operator of a source covered by 
this (rule) whose act or process produces asbestos-containing waste 
material. 

(rr) "Waste shipment record" means the shipping document, required t'O be 
originated and signed by the waste generator, used to track and 
substantiate the disposition of asbestos-containing waste material. 

(ss) "Working day" means Monday through Friday and includes holi~ays that 
fall on a·ny of the days Monday through Friday. 

1200-3-11-.02(2) Standard for various sources of asbestos. 

1200-3-11-.02(2) (a) standard for asbestos mills. 

1 Each own!!r or operator of an asbestos mill shall either discharge no 
visible\emis~~ons to the outside air from that asbestos mill, including 
fugitive sources, 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. 

2 Each owner or operator of an asbeFtos mill shall meet the following 
requirements: 

(i) Monitor each potential source of asbestoB emissions from any part 
of the mill facility, including air cleaning device., process. 
equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
hours, for visible emissions to the outside air during periods of 
ope~ation. The monitoring shall be by visual Observation of at 
least IS seconds duration per source of emis.ions. 

(ii) Inspect each air cleaning device. at.' least ~nce each week for 
proper operation and for changes that signal the .potential for 
malfunction, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 

) 

) 
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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 ",ritten 
maintenance plan to include, at a minimum, the following. 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(iii) Maintain records of the results of visible emissions monitoring 
and control device inspections using the forms 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 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 

,required 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 emis.ions 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 wit;.h asbestos tailings or 
asbestos-cont,aining waste material on that roadway, unless, for asbestoB 
tailings, 

1 It is a temporary roadway on an area of asbestos ore deposits (asbestos 
mine): or 
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2 It is a temporary roadway at an active asbestos mill site and is 
encapsulated with a resinous or bituminous binder. The encapaulated 
road surface must be maintained at a minimum frequency of once Per year 
to prevent dust emissions; or 

3 It is encapsulated in asphalt concrete meeting the 
contained in Section 401 of Standard Specifications for 
Roads and Bridges on Federal Highway Projects, FP-85, 
equivalent. 

specifications 
Construction of 
1985, or their 

1200-3-11-.02(2) (c) Standard for manufacturing. 

1 Applicability. This standard applies to the following manuf~cturing 

operations using commercial asbestos: 

(i) The manufacture of cloth, cord. wicks, tubing, tape, twine, rope, 
thread, yarn, roving lap, or other textile materials. 

(ii) The manufacture of cement products. 

(iii) The manufacturing of fireproofing and insulating materials. 

(iv) The manufacture of friction products. 

(v) The manufacture of paper, millboard, and felt. 

(vi) The manufacture of floor tile. 

(vii) The manufacture of paints, coatings, caulks, adhesives, and 
sealants. 

(viii) The manufacture of plastics and rubber materials. 

(ix) The manufacture of chlorine utilizing asbestos diaphragm 
technology. 

(x) The manufacture of shotgun shell wade. 

(xi) The manufacture of asphalt concrete. 

2 Standard. Each owner or operator of the manufacturing operations to 
which this 8ubparagraph (2)(c) appliea shall either: 

(i) Discharge no visible emissions to the outside air from theae 
operations or from ~ny building or structure in which they are 
conducted or from any other fu~itive sources; ~r . 

(il) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
from these operations containing particulate asbestos material 
before they escape to, or are vented to, the outside air. 

\ 
/ 
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(iii) Monitor each potential source of asbestos emissions from any part 
of the manufacturing facility, including air cleaning ctev ices, 
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 periodSl 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 Bubpart, submit "to 
the Technical Secretary, and revise as necessary, a written 
maintenance plan to include, at a minimum, the following: 

(v) 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

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 o~ 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 records for at 
least 2 years. 
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(viii) submit quarterly a copy of the visible emillsion monitoring records 
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) (d) Standard for demolition and renovation. 

1 Applicability. To determine which requirements of part. 1, 2, and 3 of 
this subparagraph apply to the owner or ol>8rator 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 II nonfriable 
ACH. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal 9f RACH as follows: 

(1) In a facility being demolished, all the requirements of 
parts 2 and 3 of this subparagraph apply, except as provided in 
subpart l(iii) of this subparagraph, if the amount of RACH is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
least lS square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic metr.r (35 cubic feet) of facility 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subparts· 2(i), (ii), (iii)(I) and (IV), and (iv)(I) through 

, (VII) and (iv)(IX) and (XVI) of this lIubparagraph apply, if the 
amount of RACH is 

(I) Less than 80 linear meters (260 linear feet) on pipes and ' 
less than lS square meters (160 square feet) on other 
facility components, and 

(II) Less than one cubic meter (3S cubic feet) of foacility 
components where the length or area could not. be measured 
previously, or there is no asbestos. 

(iii) If the facility is being demolished under an order of a State or 
local government agency, issued becau8e the f a"c il i ty is 
structurally unsound and in danger of imminent collapse, only the 
requirements of subparts 2 (1), 2 (ii), 2 (iii) (III), 2 (Lv) (except 
2(iv)(VIII», 2(v), and 3(iv) through 3(ix) of this 8ubparagraph 
apply. 

(iv) In a facility being renovated, including 
nonscheduled renovation operation, all the 

any individual 
requirements of 

,) 

} 
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(iii) Monitor each potential source of asbestos emissions 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 emissions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least lS 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 I 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 deposita on clean side of fabric filters. 

(V) Brief description of corrective actions taken, including 
date and time. 

(VI) Daily hours of 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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(viii) Submit quarterly a copy of the visible emission monitoring records 
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) (d) Standard for demolition and renovation. 

1 Applicability. To determine which requirements of parts 1, 2, and 3 of 
this subparagraph apply to the owner or 0i;lerator 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 II nonfriable 
ACM. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal of RACM as follows: 

In a facility being 
parts 2 and 3 of this 
subpart l(iii) of this 

demolished, 
subparagraph 
subparagraph, 

all the requ irement 8 of 
apply, except as provided in 
if the amount of RACM is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
least 15 square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic metp,r (3S cubic feet) of f ac iIi t Y 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subparts 2(i), (ii), (iii)(I) and (IV), and (iv)(I) through 

~ (VII) and (iv) (IX) and (XVI) of this subparagraph apply, if the 
amount of RACM i8 

(I) ' . Less than 80 linear meters (260 linear feet) on pipes and' 
less than 15 .quare meters (160 square feet) on other 
facility components, and 

(II) Less than one cubic meter (35 cubic feet) of f'acility 
components where the length or area could not be measured 
previously, or there is no asbestos. 

(iii) If the facility is being demolished under an order of a State or 
local government agency, issued because the facility is 
structurally unsound and in danger of imminent collapse, only the 
requirements of subparts 2 (i), 2 (ii), 2 (iii) (III), 2 (i.v) (except 
.2(iv)(VIII», 2(v), ~nd 3(iv) through 3(ix) of this subparagraph 
apply. 

(iv) In a facility being renovated, including 
nonscheduled renovation operation, all the 

any individual 
requirements of 

) 

} 
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parts 2 and 3 of this subparagraph apply if the combined amount of 
RACH stripped, removed, dislodged, cut, drilled, or similarly 
disturbed is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
"least lS.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 determim~ whether subpart 1 (iv) of this subparagraph 
applies to planned renovation operations involving 
individual nonscheduled operations, predict the combined 
additive amount of RACH 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 RACH to be removed or str ipped as a 
result of the sudden, unexpected 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, a8 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 asbestoa st.ripping or 
removal work ·or any other activity begins (su.ch as site 
preparation that would bre~k up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
subparts l(i) ~nd (iv) (except l(iv)(III) and l(iv)(IV» of 
this subparagraph. If the operation is as described in 
subpart l(ii) of this su~paragraph, notifica~ion is required 
10 working days before ·da~olition begins. 
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(II) At least 10 working days before the end of the calendar year 
preceding the year for which notice is being given for 
renovations described in item 1(iv)(III) of this 
subparagraph. 

(III) As early as possible before, but not later than, the 
following working day if the operation is a demolition 
ordered according to subpart 1(iii) of this subparagraph or, 
if the operation is a renovation described in item 1(iv)(IV) 
of this subparagraph. 

(IV) For asbestos stripping or removal work in a demolition or 
renovation opEration, described in subparts 1(i) and (iv) 
(except 1(iv)(III) and 1(iv)(IV» of this subparagraph, and 
for a demolition described in subparts 1 (ii) of this 
subparagraph, that 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 as fo~lows: 

I When the asbestos stripping or removal operation or 
demolition operation covered by this subpart will 
begin after the da~e contained in the notice, 

A Notify Technical secretary of the new start 
by telephone as soon as po.s ible before 
original start date, and 

date 
the 

B Provide Technical Secretary a written notice of 
the new start date as soon as possible before, 
and no later than, the original start date. 
Delivery of the updated notice by U.S. Postal 
Service, commercial delivery service, or hand 
delivery is acceptable. 

II When the asbestos stripping or removal operation or 
demolition operation covered by this subparagraph will 
begin on a date earlier than the original start date, 

A Provide the Technical secretary a written notice 
of the new start date at least 10 working days 
before asbestos stripping or removal work 
begins. 

B For demolitions covered by subpart 1(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new .tart date "at least 
10 working days · before " commencement of 
demolition. Delivery of updated notice by U.s. 
Postal Service, commercial delivery service, or 
hand delivery is acceptable. 

.> 
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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 demolished 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 RACH and category I and category I I 
nonfriable ACH. 

(VI~) Estimate of the approximate amount of RACH to be removed 
frpm the facility in terms of length of pipe in linear 
meters (linear feet), surface 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 ACH in the affected part of the facility that 
will not be removed during renovation or before demolition. 

(VIII) Scheduled starting and completion dates of asbeatos 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 
subparagraph. ~IS9 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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(X) Description of planned demolition or renovation work to be 
performed and methodes) to be employed, including demolition 
or renovation techniques to be used and description of 
affected facility components. 

(XI) Description of work practices and engineering controls to be 
used to comply with the requirements of this subpart, 
including asbestos remo·"a1 and waste-handling emission 
control procedures. 

(XII) Name, address, phone number and contact of the firm who will 
transport the asbestos material to the waste disposal site. 
If a second transporter ~s involved, also list this ~irm. 

(XIII) Name and location of the waste disposal site where the 
asbestos-containing waste material will be deposited. 

(XIV) For facilities described in subpart l(ili) of .this 
subparagraph, the name, title, and authority of the State or 
local government representative who has ordered the 
demolition, the date that the order was issued, and the date 
on which the demolition was ordered to begin. A copy of the 
order shall be attached to the notification. 

(XV) For emergency renovations described in item l(iv) (IV) of 
this subparagraph, the date . and hour that the emergency 
occurred, a description of the sudden, unexpected event, and 
an explanation of how the event caused an unsafe condition, 
or would cause equipment damage or an unreasonable financial 
burden. 

(XVI) Description of procedures to be followed in the event that 
unexp:!cted RACH is found or Category II nonfr iable ACH 
becomes crumbled, pulverized, or reduced to powder. 

(XVII) A certification that only a person trained as required by 
subpart 3 (viii) of this 8ubparagraph will supervise the 
stripping and removal descr~bed by this notification. 

(XVIII) The signature of the Owner/Operator and the date certifying 
that the notification information is correct. 

(v) The information required in subpart 2(iv) of this 'subparagraph 
must be reported using the form shown in Figure 3. 

3 Proce"dures for asbestos emiasion control. Each owner .or operator of a 
demolition or renovation activity " to whom this s4bparagraph applies, 
according to subpart 1 of this" Bubparagraph, ahall comply with the 
following procedures: 

) 



) 

Page 15 of 52 Pages 

(i) Remove all RACM from a facility being demoliGhed 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 ACM that is 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 nqnfriable 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: 

(iii) 

(I) Adequately wet all RACM exposed during cutting or disjoining 
o,Perations; 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. 

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 i. not required if: 

I The owner or operator has obtained prior written 
approval from the Technical Secretary after his 
conGultation with the EPA Regional Administrator, 
based on a written application that wetting to comply 
with this subparagraph would un.avoidably dama: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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A A local exhaust ventilation and collection 
system designed and operated to capt~re the 
particulate nsbestos material produced by the 
stripping and removal of the asbestos materials; 
The system must exhibit no visible emissions to 
the outside air or be designed and operated in 
accordance with the requirements in 1200-3-11-
.02 (3). 

B A glove-bag system designed and operated to 
contain the particulate asbestos material 
produced by the stripping of the asbestos 
materials. 

C Leak-tight wrapping to contain all RACM prior to 
dismantlement. 

(II) In renovation operations where wetting would result in 
equipment damage or a safety hazard, and the methods allowed 
in item 3(iii)(I) of this subparagraph cannot be used, 
another method may be used after obtaining written approval 
from the Technical Secretary after his consultation with the 
EPA Regional Administrator, based upon a determination that 
it is equivalent to wetting in controlling emissions or to 
the methods allowed in item 3(iii)(I) of this subparagraph. 

(III) A copy of the Technical Secretary's written approval shall 
be kept at the worksite and made available for inspection. 

\ 
(iv)- After ~ facility component covered, coated, or containing RACM has 

been taken out of the facility as a unit or in sections pursuant 
to _~ubpart 3 (ii) of thir:; subparagraph, it shall be stripped or 
contained in leak-tight wrapping, except as des cr ibed in 
subpart 3(v) of this subparagraph. If stripped, either: 

(I) Adequately wet the RACM during stripping; or 

(II) Use a 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 requirementa in 1200-3-11-
.02 (3) • 

(v) - For large facility ' components auch as reactor vesa-els, large 
tanks, and steam generators, but not beams (which must be handled 
in accordance with subpart 3(ii), (iii), and (iv) of this 
subparagraph), the RACM is not required to be stripped if the 
following requirements are met: 

) 

) 
J 
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(I) The component 1s removed, transported, stored, disposed of, 
or reused without disturbing or damaging the RACH. 

(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 RACH, including material that has been removed or 
stripped: 

(I) Adequately wet the material and en cure 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 grc;>und and floor, not 
dropping, throwing, sl iding, 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 le~el and was not removed as units or 
in sections. 

(IV) RACH 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 of),: 

(I) The owner or operato ,~ need not comply with item 3(ii)(I) 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 RACl:i 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 contaiz:ling the facility components 
at the beginning, middlv, and end of each workday and keep 
daily temperature records available for inspection by the 
Technical Sec~etary during normal bUBine~a hour. at the 
demolition or renovatio& site. 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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least one on-site representative, such as a foreman or management­
level person or other authoriz.ed representative, trained in the 
provisions of this regulation and the means of complying with them 
is present. ~very 2 years, the trained on-site individual ahall 
receive refresher training in the provisions of this regulation. 
The required training ahall 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 that the required training has been 
completed shall be posted and made available for inspection by the 
Technical Secretary at the demolition or renovation site. 

(ix) For facilities described in subpart l(iii) of this subparagraph, 
adequately wet the portion of the facility that contains RACM 
during the wrecking operation. 

(x) If a facility is demolished by intentional burning, all RACH 
including Category ·1 and Category II nonfriable ACM must be 
removed in accordance with this rule before burning. 

1200-3-11-.02(2)(e) Standard for spraying. 

The owner or operator of an operation in which asbestos-containing materials 
are spray applied shall comply with the following requirements: 

1 For spray-on application on buildings, structures, pipes, and conduits, 
do not use material containing more than 1 percent asbestos as 
determ~ned using the method specified in Appendix A, Subpart F, 40 CFR 
Par~ 763, section 1, Polarized Light Microscopy, as contained in the 7-
1-91 Edition of the CFR, except as provided in part 3 of this 
subparagr.aph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestos as determined using 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 CFR, on equipment and machinery, except as 
provided in part 3 of this subparagraph: 

(i) Notify the Technical .Secretary at lea~t 20 days before beginning 
the spraying operation. Include the following information in the 
notice: 

(I) Name and address of ownQr or o~rator. 

(II) Location of spraying operation. 

(III) Procedures to be followed to meet the requirements of this 
subparagraph. 

) 
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(ii) Di9charge 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 ~efore 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 subjMct 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) 

1200-3-11-.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; electrical 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 asbe9tos material before they escape to, or 
are vented to, the outside air. 

(iii) ~onitor each potenti~l Bource of asbestOB 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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hours, for visible emissions to the outside air during periods of 
operation. The monitoring 'shall be by visual observation of at 
least 15 seconds duration per 30urce 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 depo8it~ 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 followinq: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(v) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using the formes) 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 control devi·ce. 

(vi) Furnish upon requelSt and make available during normal business 
hours for inspection by the Technic6.1 Secretary, all records 
required under this subparagraph. 

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 

(viii) Submit quarterly a copy of the visible emission monitoring records 
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 ~he calendar quarter. 

) 

\ 
I 
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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 friable after 
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 manu fact ur i ng, 
fabricating, demolition, renovation, and spraying 
operations. 

Each owner or operator of any source covered under the provisions of 1200-3-
11-.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 specified 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 material; 
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, Beal all asbestos-containing waste material 
in leak-tight containers while wet; 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 1(1) (III) of this subparagraph using warning labels 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety and He al th 
Administration (OSHA) under 29 CFR 1910.100l(j) (2) or 
1926.58 (k) (2) (iii), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed in letters of 
sufficient size and contrast so as to be readily. visible and 
legible. 

, 
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(V) For Asbestos-containing waste material to be transported off 
the facility site, label containers or wrapped materials 
wi th the name of the waste generator and the location at 
which the waste was generated. 

(ii) Process asbestos-containing waste material into nonfriable forms 
as follows: 

(I) Form all asbestos-containing waste material into nonfriable 
pellets or other shapes1 

(II) Discharge no visible emissions to the outside air from 
collection and processing operations, including 
incineration, or use the method 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) For facilities demolished where the RACH is not removed prior to 
demolition according to 1200-3-11-.02(2)(d)3(i)(I), (II), (ill); 
and (IV) or for facilities demolished according to 1200-3-11-
.02(2}(d)3(ix), adequately wet asbestos-containing waste material 
at all times after demolition and keep wet during handling and 
loading for transport to disposal site. Asbestos-containing waste 
materials covered by this subparagraph do not have to be ' sealed in 
leak-tight containers or wrapping but may be transported and 
disposed of in bulk. 

(iv) Use an alternative emission control and waste treatment method 
that has received prior approval by the Administrator of the EPA 
and the Technical Secretary according to the procedure described 
in 120Q~3-11-.02(2)(k}3(ii}. 

(v) As applied to demolition and renovation, the requirements of 
part'l of this subparagraph do not apply to Catagory I nonfriable 
ACH waste and Catagory II nonfriable ACH waste that did not become 
crumbled, pulverized, or reduced to powder. 

2 All asbestos-containing waste material shall be deposited as 800n as is 
practical by the waste generator at: 

(i) A waste disposal site operated in accordance with the provisions 
of 1200-3-11-.02(5), or 

(ii) An EPA-approved site that converts RACH and asbestos-containing 
waste material into nonasbestos (asbestos-free) material accord~ng 
,to the provisions of . l200-3-11-.02,(6} .,' 

(iii) The requirements of part 2 of this subparagraph do not apply to 
Category I nonfriable ACH that is not RACH. 

) 
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3 Mark vehicles used to transport asbestos-containing waste material 
during the loading and unloading of waste 80 that the signs are visible. 
The markings must conform to the requirements of 120q-3-11-
.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 loca 1 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. 

(VI I) The n am e , add res s , and tel e ph 0 n e n u m be r 0 f the 
transporter(s). 

lVIII) 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 waste shipment record, described in 
subpart 4(i) of this subparagraph, to the disposal site owners or 
operators at the same time as the asbestos-containing waste 
material is delivered to the disposal .ite. 

(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 site meeting the 
requirements of this rule to determine the status of the waste 
shipment. 
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(iv) Report in writing to the local or State 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 treatment or disposal site, is 
not received by the waste gene~ator within 45 day. of the date the 
waste was accepted by the initial transporter. Include in the 
report the following in~ormation. 

(I) A copy of the waste Shipment 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. 

(v) Retain a copy of all waste shipment records, including a copy of 
the was~e shipment record signed by the owner or operator of the 
designated waste disposal site, for at least 2 years. 

5 Furnish upon request, and make available for inspection by the Technical 
Secretary, all records required under this subparagraph. 

1200-3-11-.02(2)(k) Standard for waste disposal for asbestos mills. 

Each owner or operator of any source covered under the provisions of 1200-3-
11-.02(2)(a) shall: 

1 Deposit all asbestos-containing waste material at a waste disposal site 
operated in accordance with the provisions of 1200-3-11-.02(5); and 

2 Disc!tar'ge 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 1200-3-11-.02 (3) to clean emissions containing 
particulate asbestos material before they escape to, or are vented t~, 
the outside air. Dispose of the asbestos w~ste from control devices in 
accordance with 1200-3-11-.02(2) (j)l or part 3 of this subparagraph; and 

3 Discharge no visible emissions to the outside air during the collection, 
processing, packaging, or on-site transporting of any aabeatos­
containing waste material, or use one of the disposal methods specified 
in subparts 3(i) or (ii) of this subparagraph, as follows: 

(i) Use a wetting agent as follows: 

(I) Adequately mix all asbestos-containing waste material with a 
wetting agent , recommended by the manufactu~er of the agent 
to effectively wet dust and tailings, before depositing the 
material at a waste disposal site. Use the agent as 
recommended for the particular dust by the manufacturer of 
the agent. 

) 
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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. S 0c (lS 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 submitted 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) Ha~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 peraon can 
easily read the legend. 

(II) Conform to the requirements for Sl cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.14S(d)(4), 
as contained 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. 



Legend 
DANGE.R 

ASBESTOS DUST HAZARD 
CANCER AND LUNG DISEASE HAZARD 

Authorized Personnel Only 
Notation 
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2.5 em (1 inch) Sans Serif, Gothic or Block 
2.5 cm (1 inch) Sans Serif, Gothic or Block 

1.9 cm (3/4 inch) Sans Serif, Gothic or Block 
14 Point Gothic 

Spacing between any two lines must be at least equal to the 
height of the upper of the two lines. 

(ii) For off-site disposal, provide a copy of the waste shipment 
record, described in part SCi) of this subparagraph, to the 
disposal site owner or operator at the same time as the asbestos­
containing waste material is delivered to the disposal site • . 

5 For all asbestos-containing waste material transported off the faciliti 
site: 

(i) Maintain asbestos 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 loca 1 or St ate agency 
responsible for administering the asbestos NESHAP program. 

(III) The quantity of the asbestos-containing waste material 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 aite and 
the disposal facility perm~t number. 

(VI) The date transported. 

(VII) The name, address, and telephone number of the 
transporter(s). 

(VIII) A certification that the contents of thia consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, ~arked, and labeled, and are in all 
respects in proper ·condi tion for transport by highway 
according to applicable international and government 
regulations. 

) 
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(ii) 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 des ignated 
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 shiprnent 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 
designated 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 inactive waste disposal sites for 
asbestos mills and manufacturing and fabricating 
operations. 

Each owner or operator of any inactive waste disposal _ite 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 aFJbestos-containing waste material 
generated by the sources, shall: 

1 Comply with one of the following: 

(i) Either discharge no·visable emissions to the outside air from an 
inactive waste disposal site B~bject to this subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (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 crushed reck may be placed on top of the final 
cover instead of vegetation and maintained to prevent emissions; 
or 
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(iii) Cover the asbestos containing waste material with at least 60 
centimeters (2 feet) of compacted nonasbestos-containing material, 
and '!'aintain it to prevent exposure of the asbestos-col1taining 
waste; or 

(iv) For inactive waste disposal sites for asbostos tailings, a 
resinous or petrOleum-based dust suppression agent that 
effectively binds dust to control surface air emissions may be 
u sed instead of the methods in subparts 1 ( i ) , (ii), and ( iii) of 
this subparagraph. Use the agent in the manner and frequency 
recommended (for the particular asbestos tailings) by the 
manufacturer of the dust suppression agent to achieve and maintain 
dust control. Obtain prior written approval of the Technical 
Secretary to use other equally effective dust suppression agents. 
For purposes of this subparagraph, any used, spent, or other waste 
oil is not considered a dust suppression agent. 

2 Unless a natural barrier adequately .deters access by the general public, 
install and maintain warning signs and fencing as follows, or comply 
with subparts l(ii) or 1 (iii) of this subparagraph. 

(i) Display warning signs at all entrances and at intervals of 100 m 
(329 feet) or les9 along the property line of the site or along 
the perimeter of the sections of the site where asbestos­
containing waste material was deposited. 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 51 cm x 36 cm (20" x 14") 
upright format signs specified in 29 CFR 1910.14s(d) (as 
published in (7-1-91 ~dition» and this subparagraph; and 

(III) Display the following legend in the lower panel with letter 
si%es and styles of a visabi1ity at least equal to those 
specified in this 8ubparagraph. 

Legend 

Asbestos Waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.5 em (1 inch) Sans Serif, 
Gothic or Block 

1.9 cm (3/4 inch) Sans Serif, 
Gothic or Block 

14 point Gothic 

) 
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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 lIite 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, 8upp1y 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 a1 ternati ve 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 45 days 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 
specif ied in the original notif ication. Include the following 
information in the notice: 

(i) scheduled starting and completion dates. 

(ii) _Reason ~or 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. 

·(iv) Location of any temporary storage site and the final disposal 
site. 

5 Within 60 days of a site becoming inactive and after the effective date 
of this 8ubpart, 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 poten~ial purchaser of the property that: 

(i) The land has been used for the. disposal of asbestos-containing 
waste material; 
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(ii) The survey plot and record of the location and quantity of 
asbestos-containing waste disposed of within the disposal site 
required in 1200-3-11-.02(5)(f) have been filed with the Technical 
Secretary; and 

(iii) T~e site is subject to 40 CFR 61 Subpart H, as contained in the 7-
1-91 Edition of the CFR. 

1200-3-11-.02(3) Air Cleaning 

(a) The owner or operator who uses air cleaning, as specified in 1200-3-11-
.02 (2) (a) 1, 1200-3-11-.02 (2) (c) 2 (ii), 1200-3-11-.02 (2) (d) 3 (ii i) (I) I lA, 
1200-3-11-.02(2) (d)3(iv) (II), 1200-j-11-.02(2) (e)2(ii), 1200-3-11-
.02(2)(h)2(ii), 1200-3-11-.02(2) (k)2, 1200-3-11-.02(2)(k)3(i)(II), 1200-
3-11-.02 (2) (j)l (i) (II), 1200-3-11-.02 (2) (j) 1 (ii) (II), and 1200-3-11-
.02 (6) (e) shall: 

1.· Use fabric filter collection devices, except as noted in 
subparagraph (b) of this paragraph, doing all of the following: 

(i) Operating the fabric filter collection devices at a pressure 
drop of no more than .995 kilopascal (4 inches water gage), 
as measured across the filter fabric; and 

(ii) Ensuring that the airflow permeability, as determined by 
ASTM Method 0737-75, does not exceed 9 m3/min/m2 (30 
f t 3/min/ft2) for woven fabrics or 11 m3/ min/m2 (35 
f t 3/min/ft2) for felted fabrics, except that 12 m3/min/m2 

(40 f t 3/min/ft2) for woven and 14 m3/min/m2 (45 f t 3/min/ft2) 
for felted fabrics is allowed for filtering air from 
asbestos ore dryers; and 

(iii) Ensuring that felted fabric weighs at least 475 grams per 
square meter (14 ounces per square yard) aud is \t least 1.6 
millimeters (one-sixteenth inch) thick throughout; and 

(iv) Avoiding the use of synthetic fabrics that contain fill yarn 
other than that which is spun. 

2. Properly install, use, operate, and maintain all .air-cleaning. 
equipment authorized by this section. Bypass devices may be used 
only during upset or emergency conditions and then only for .0 

long as it takes to shut down the operation generating the 
particulate asbestos material. 

3. For fabric filter collection device. in.talled after 
·January 10, 1989, provide for easy inspection for faulty bags. 

(b) There are the following exceptions to part (a)l: 

) 
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1. After January 10, 1989, if the use of fabric creatas a tire 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 kilopascals 
(40 inches water gage pressure). 

2. Use a HEPA filter that is certified to be at least 99.97 percent 
efficient for 0.3 micron particles. 

3. The Technical Secretary may authorize the use of filtering 
equipment 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 otartup date preceding the effective 
date of this revision, shall provid~ 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 deliverad, 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 
eXist;ng l 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 emission~, 

(i) The airflow permeability in m3/min/m2 (f t 3/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/yd 2 ), the minimum thickness in 
millimeters (inches), and the airf low parmeabil ity in 
m3/min/m2 (ft3 /min/ft2 ). 

3. If a HEPA filter is used to control emissions, the certified 
etficiency. 
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4. For sources subject to 1~00-3-11-.02(2)(k) and 1200-3-11-
.02 (2) (j ) : 

(i) A brief description of each process that generates asbastos­
containing waste material, and 

(ii) The average volume of asbestos-containing waste material 
disposed of, measured in m3/day (yd3/day), and 

(iii) The emission control methods used in all stages of waste 
disposal; and 

(iv) The type of disposai or incineration site used for ultimate 
disposal, the name of the site operator, and the name and 
location of the disposal site. 

5. For sources subject to 1200-3-11-.02(2)(1) and 1200-3-11-.02(~): 

(i) A brief description of the aite; and 

(ii) The method or -methods used to comply with the standard, or 
alternate procedures to be used. 

The information required by subparagraph (a> of this paragraph must 
accompany the-information required by Appendix A to 40 CFR CH.l (7-1-91 
Edition). Active waste disposal sites subject to 1200-3-11-.02(5) shall 
also comply with this provision. Roadways, demolition and renovation, 
spraying, and insulating materials a=e exempted from the requirements of 
reportin9. the information required by Appendix A to 40 CFR CM.1 (7-1-91 
Edition) • 

1200-3-11-.02(5) Standard for active waste disposal sites. 

Each owner or operator of an active waste disposal site that receives 
asbestos-containing waste material from a source covered under 1200-3-11-
.02(2)(k), 1200-3-11-.02(2)(j), or 1200-3-11-.02(6) shall meet the 
requirements of this paragraph: 

(a) . Either there must be no visible emissions to the outside air from any 
active waste disposal site where asbestos-containing waste material has 
been deposited, or the requirements of subparagraph (c) or (d) of this 
paragraph must be met. 

(b) Unless a natural barrier adequately deters access by the general public, 
either warning signs and ~encin9 must be installed and maintained as 
follows, or the requirements of sut;>paragraph (c), part 1 of this 
paragraph must be met. -

) 
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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 asbestos­
containing waste material is d~posited. The warning signs must: 

(i) Be posted in such a manner and location that a peraon can 
easily read the legend; and 

(ii) Conform to the requirements for 51 cm x 36 em (20" x 14") 
upright format signs spE!cified in 29 CFR 1910 .145(d) <as 
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 

Spacing 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 aite 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 natural barrier 
adequately deters access by th9 general pub~ic. 

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 shall: 

<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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2. Be covered with a resinous or petroleum-based - dust suppression 
agent that effectively binds dust and controls wind erosion. Such 
an agent shall be used in the manner and frequency recommended for 
the particular dust by the dust suppression agent manufacturer to 
achieve and maintain dust control. Other equally effective dU8~ 
suppre8sion agents may be used upon prior approval by the 
Technical Secretary. For purp08es of this paragraph, any u8ed, 
spent, or other waste oil is not considered a dust suppression 
agent. 

(d) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, use an alternative emissions control method that has 
received prior written approval by the Administrator of the EPA and the 
Technical Secretary according to the procedures described in 1200-3-11-
.02(2)(k)3(ii). 

(e) For all asbestos-containing waste material received, the owner or 
operator of the active waste disposal site shall: 

1. Maintain waste shipment record~, 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, address, and telephone number of the 
transporter(s). 

(iii) The quantity of the asbestos-containing waste material in 
cubic meters (cubic yards). 

~ (iv) The presence of improperly enclosed or uncovered waste, or 
any asbestos-containing waste· material not 8ealed in leak­
tight containers. Report in writing to the Technical 
Secretary by the following working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. 
Submit a copy -of the waste shipment record along with the 
report. 

(V) The date of receipt. 

2. As soon as possible and no longer than 30 days atter receipt of 
the waste, send a copy of the signed waste shipment record to the 
waste generator. 

3. Upon discovering a discrepancy between the quantity of waste 
designated on the waste shipment records and the quantiey actually 
received, attempt to reconcile the discrepancy with the waste 
generator. If the discrepancy is not resolved within 15 days 
after receiving the waste, immp.diately report it in writing to the 

) 
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Technical Secretary.' Descr.i:be 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. 

Cf) Maintain, until closure, records of the location, depth and area, and 
quantity in cubic meters (cubic yards) of asbestos-containing . waste 
material within the disposal site on a map or diagram of the disposal 
area. 

(9) 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 . 
informat~dn 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 asbeatoa-containing 
waste material into nonasbestos (asbestos-fr~e) material. 

Each owner or operator of an operation that converts RACM and asbestos­
containing waste material into nonasbestos (asbestos-free) material shall: 
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(a, Obtain the prior written approval of the Administrator of the EPA and 
the Technical Secretary to construct the facility. To obtain approval, 
the owner or operator sh~ll provide the Technical Secretary with the 
following information: 

1. Application to construct pursuant to paragraph 1200-3-11-.01(2). 

2. In addition to the information requirements of paragraph 1200-3-
ll-.01(2), a 

(i) Description of waste feed handling and temporary storage. 

(ii) Description of process operating conditions. 

(iii) Description of the handling and temporary storage -of the end 
product. 

(i v) Description of the protoc·ol to be followed when analyzing 
output materials by transmission electron microscopy. 

3. Performance test protocol, including provisions for obtaining 
information required under subparagraph (b) of this paragraph. 

4. The Administrator of the EPA or the Technical Secretary may 
require that a demonstration of the process be performed prior to 
approval of the application to construct. 

(b) Conduct a start-up performance test. Test results shall include: 

1. A detailed description of the types and quantities of nonasbestos 
, material, RACM, and asbestos-containing waste material processed, 

e. g., asbestos cement products, friable asbestos insulation, 
plaster, wood, plastic, wire, etc. Test teed is to include tho 
full- range of materials that will be encountered in actual 
operation of the process, 

2. Results of analyses, using polarized light microscopy, that 
document the asbestos content ot the wastes processed. 

3. Results of analyses, using transmission electron microscopy, that­
document that the output materials are tree of asbestos. Samples 
for analysis are to be collected as 8~hour composite samples (one 
200-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 performance test. 

4. A description of operating parameteJ::s, such -as temperature and 
residence time, defining the full range over which the process is 
expected to operate to produce nonasbestos (asbestos-free) 
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materials. 
which the 
materials. 

Specify the limits for each operating parameter within 
process will produce nonasbeatoa (asbestos-frtul) 

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 (asbestos-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. Continuously monitor and record the operating parameters 
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 1200-3-11-.02(2) (j), or 

(ii) Recycled as waste feed during proce.s 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 asbestos-free shall be either disposed of aa asbestos­
containing waste materi~l or recycled as waste feed to the 
process. 

2. Collect and analyze monthly composite samples (one 200-gram (7-
ounce) sample collected every B hours of operation) of the output 
mater ial. Transmission electron microscopy shall be u sed to 
analyze the output material for the presence of asbestos. 
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fe} Discharge no visible emissions to the outside air from any part of the 
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. 

(f) Maintain records on-site and include the following information: 

1. Results of start-up performance testing and all subsequent 
performance testing, includin9 operating parameters, feed 
characteristics, and analyses of output materials. 

2. Results of the composite analyses required during the initial 90 
days of operation under 1200-3-11-.02(6) (c). 

3. Results of the monthly composite analyses required under 1200-3-
11-.02 (6) (d). 

4. Results of continuous -monitoring and logs of process operating 
parameters required under 1200-3-11-.02(6}(c} and (d). 

5. The information on waste shipmp-nts received as required in 1200-3-
1l-.02(5} (e). 

6. For output materials where no analyses were performed to determine 
the presence of asbestos, record the name and 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 subparagraph (f) of this paragraph for 
a~ -least 2 years. 

(g) Submit the following reports to the Technical secretary: 

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 testing, the duration of the 
deviation, and steps taken to correct the deviation. 

-(iii) Disposition of any product _ produced during a period of 
deviation, including ~hether it was recy~led, disposed of as 
asbestos-containing waste material, or stored temporar ily 
on-site until analyzed for asbestos content. 

) 
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(iv) The information on waste disposal activities as required in 
1200-3-11-.02(5)(f). 

(h) Nonasbestos (asbestos-free) output mnterial is not .ubject to anv of the 
provisions of this rule. Output mater ials in which aabestos 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 reprocessed 
while all of the established operating parameters are being met. 

statutory Authority: T.e.A. 68-25-105 and 4-5-202. 

RB/Fl301234 
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Figure 1 

RECORD OF VISIBLE EMISSION MONITORING 

Air Cleaning Visible 
() 

Device or Emissions 
(Time of) Fugitive Observed 

Date of Inspection Source (Yes / No) Daily 
Inspection Also Indicate Designation Corrective Operating Inspectors 
(mo/day/yr) (a.m./p.rn.) or Number Action Taken Hour8 Initials 

. 

. <J 

-
\ 

. , . 
RB/Fl281234 
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Figure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST 

1. Air cleaning device designation or number: 

2. Dates of inspection: 

3. Times of inspection: 

4. Is air cleaning device 
operating properly? 
(Yes / No) 

5. Tears, holes or 
abrasions in fabric 
filter? 
(Yes / No) . 

6. Dust on clean side 
of fabric filter? 
(Yes / No) 

7. Other signs of mal-
functions or potential 

0 malfunctions? 
(Yes / No) 

8. Describe other malfunctions or signs of potential malfunctions. 

. 
\ 

, 

9. Describe corrective action(s) take~. 

10. Date and time 
corrective 
action taken 

11. Inllpected by: 

(Print/Type Name) (Title) (Signature) (Date) 

(Print/Type Name) (Title) (Signature) (Date) 

Q /Fl271234 

. 
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~ DIVISICN Of AIR FCU.l1rICN CCNIRL 

N:7I'lFIOU'IOO OF ASBES'It6 DEKLITIOO CR RElOJATICN 
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REVISIOO 1, 92 

N:1I1nOJICN • 

I. ~ of N:Xificatic:n (O-Orig. R-Pevised C-Can:elled) 

II. Facility lnfomaticn (Identify Q.Iner, PaToval o:ntractor, Ofer!,tor) 

1\ddress: 

City: State: Zip: 

TelE!fh:ne: 
Patoval. a:ot.ractor: 
M:1ress: 
City: state: Zip: 
o:ntact: TelE!fh:ne : 
Other g:erator: 
kldress: 
City: State: Zip: 
o:ntact: Telex::ipne: 

III. ~ of Oparation (D-DErro. O-Ordere:l Dero. R-Fen:::w. E-Ener. Fen:::w.) 

IV. Is Asbestos Present? (Yes/N:» 

V. Facility Description (In:::lude 8.lilciing Nare, NuTter and Flcor or Jb::Jn Nurber) 

kXiress: 
City: State: Zip: 
Site Lccation: . 

Total sq. Ft. , of Floors: Ptge in Years: 
Pregent Use: Prior Use: 

VI. Prt:x:ed.Jre arrl Analytical Method Used to DetfCt tOO Presen:e of Asbestos Material 

VII. 1.{::proKisrate JIna.int of Asbestoe 
In ~k Area. In:::ludin;l N=:nfriable Asbestoe Material 
1. Pegulated }IQi to J::e ~ JWJi NX. To Be Paroved To .Be I8TcYed Units of 
2. catecpry I }IQi Not PaTOved To Be HeasuraTent 
3. ca~e;pry II JIoCM N:>t PsTOva:1 PaToved cat I cat II cat I cat II Unit 
Pip:!S I.llFt Lnm 
Surface Area SqFt sqm 
Vol JW.:H Off Facility ~;,; .. ~ 0JFt CJm 

VIII. Scheduled Dates Asbestos Psroval Start: O:nplete: 
Scheduled Dates of Preparation 
Days of~: (Circle) All sun M:n 'l\le Wed 'lhu Fri -Sat Iblr9 of Day: 

IX. Scheduled Dates DeTO/PenoIraticn start: o:irplete: 
x. Description of Planned DeTOlitic:n or PenoIratic:n W::lrk, Heth:x!(s) to be Use:i: 

.~ 

) 

) 
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REVISICN 1, 92 

XI. Desc::riptico of W:xk Practices ard D'qineerin;} Controls to be used to Prevent El"nissicns of Asbestos 
at the Denoliticn arr:1 Rerovatico Site: 

XII. Waste Transf:orter fl 
NaTe: 
M:iress: 
City: State: Zip: 
Q:lntact Person: 'l'elepta,e I 

Nane: 
J\ddress: 
City: state: Zip: 

'l'elepta,e: 
XIII. Waste Di..sposal Site 

NaTe: 
ID::atico: 
City: State: Zip: 
'l'el~: 

XIV. If Denolition Ordered by a Goverment h:;tercy, Please Identify BelOf,': 
Narre: Title: 
Auth:lrity: 

C::> __ ~Fbr~~n~l~er~9=~C~YI_~~~~~V~~l~'ons~ ____ ~~ ______________________________________________________ __ 
Date arr:1 tbJr of Eh'ergency (Hi/ro/IT): 

Date of Order (»-v'DD/IT): Date Ordered to Begin (l+S/tO/Y'Y): 

Description of the Sudden, Unexpected Event: 

Explanaticn of Hew the Event caused Unsafe Q:CIditicns or ~d cause Equiprent Danage or 
an ~l£; Fi.nan:=ial aJrden: 

XVI. Desc::ripticn of ProCedures to t:e Follo..e::! in the Event Asbestos is Fo.Jrxl or Previc::usly N.:::nfriable 
Asbestos Material Becares CruTbled, Pulverized, or ~ to PO.der. 

XVII. I Oartify That an Irxlividual Trained in the Provisials of lbis ~ati.cn (40 ern Part 61, 
SUl:part M) Will be On-Site Durin;} the Datolitico or Ierovaticn Available for lnspect.ial D.lrizg 
t«:mnal 9.l&iness H:urs. (REtPIRED ArIER N:MliBER 20, 1991) 

Signature of o.mer/c:perator (Date) 

XVIII. I Oartify That the Above InfctlTlllticn is Cbrrec:t. 

Signature of o.mer/cperator (Date) 

't CDtplet.e:j ~ by u.S, Postal Service/O:mrercial Delivery Service or Hand Deliver to: 
Tennessee Air Pollutico Control, 9th Floor, L & C Annex, 401 01Urch Street, Nashville, Tennessee 37243-1531. 

Fl07123S 
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INSTRUCTIONS 

Waste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbestos waste is generated and 
the address where the facility ia located. In the appropriate space., 
also enter the name of the owner of the facility and the owner's phone 
number. 

2. If a demolition or renovation, enter the name and address of the company 
and authorized agent responsible for l~rforming the asbestos removal. In 
the appropriate spaces, also enter the phone number of the operator. 

3. Enter the name, address, and physical site location of the waate disposal 
site (WDS) that will be receiving the asbestos materials. In the 
appropriate spaces, also enter the phone number of the WDS. Enter "on­
site" if the waste will be disposed of on the generator' 8 property. 
Enter disposal facility permit number. 

4. Provide the name and address of the local, State, or EPA Regional agency 
responsible for administering the asb~stos NESHAP program. 

5. Indicate the types of asbestos waste materials generated. If from a 
demolition . or renovation, indicate the amount of asbestos that is 

Friable Asbestos Material 
Nonfriable Asbestos Material 

6. Enter the number of containers used to transport the asbestos materials 
listed in item 4. Also enter one of the following container codes used 
in trans~orting each type of asbestos material (specify any other type of 
contai-ner used ~'if not listed below): 

DM - M.etal drums, barrels 
DP - piastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

7. Enter the quantities of each type of asbeatoa material removed in units 
of cubic meters (cubic yards). 

B. Use this space to indicate special transportation, treatment, storage or 
disposal of Bill of Lading information. If an alternate waste dispoaal 
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 aign and 
date this certification. The date is the date of receipt by transporter. 

NOTE: The waste generator must retain a copy of this form. 

, ' 1 

\ 
J 
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ransporter section (Items 10 " ~1) 

10. " 1I. 
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 a8 listed on this 
waste shipment record for transport. Enter date of receipt and 
aignature. 

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 th·is 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 site that converts asbestos-cont~ining waste material to 
nonasbestos 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 Item 12. 
The date is the date of signature and. receipt of shipment. 

NOTE: 

RB/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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Figure 4 
WASTE SHIPMENT RECORD 

GENERATOR 10 1. Work site name and mailing address Owner' so name Owner'. telephone no. 

2. Operator's name and address Operator's telephone no. 

J. Waste disposal site (WDS) name, mailing address, WDS phone no. 
physical site location and disposal facility permit 
number. 

Permit No. 

4. Name, and address of responsible agency 

s. Description of materials 6. Containers 7. Total quantity 
No. Type m3 (yd3) 

8. special handling 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 in all respects in proper 
condition for transport by highway according to applicable international and 
government regulations. . 

. 
Printed7type name & title Signature Honth Day Year 

TRANSPORTER 
10. Transporter 1 (Acknowledgment of receipt of materials) 

printed7typ! name & title Signature Honth Day Year 
, 

Address and telephone no. 

11. Transporter 2 (Acknowledgement of receipt of materials) 

Printedltypa name " title Signature Month Day Year 

Address and telephone no. 0 

DISPOSAL SITE 
12. Discrepancy indication space 

13. Waste disposal site 
Owner or operator: certificat,ion of receipt of asbetos material~ covered by this 
~anifest except as noted in item 12. 

printed7type name & title Signature Konth Day Year 

Fl291234 0 
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Further, I certify that these rules aLoe properly presented for filing, a 
notice of rulemaking hearing having been filed in the Department of state on 
October 25, 1991, and such notice of rulemaking hearing having been published 
in the November ·15, 1991, issue of the Tenne~see Administrative Register, and 
such rulemaking hearing having been conducted pursuant thereto on 
December 16, 1991. 

Tennes8ee Air Pollution Contro~ Board 

Subscribed and sworn to before me this the ~ day of ~~ 
~9~. 

My commission expires on the It, ~ day of 19~. 

All rulemalcing hearing rules provided for herein have been examined 'by the 
Attorney General and Reporter of the State of Tennessee and are approved as to 
legality pursuant to the provisions of the Administrative Procedures J\ct, 
Tennessee Code An.notated, Title 4, Chapter 5. 
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rules set out herein were proper}; 
will become effective on the I 1 

filed in t .he 
day of 

~" (L~. 
"",,w;;; ~.ps. ;<''/<"1' e. 2M"""c{/ 
Secretary of State 

By: 

. I 

,-
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APPENDIX 8 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 



31 :3116 

• 192t.s. Aao..t04, 1AcnoIttc. 
IlnophyffUe. and ac:tInoU Ie. 

.Sec. 1926.58 added by 51 FR 22756. 
JlJne 20. 19861 

(al Scope and application. 111il 
lection "pplies to all construction work 
81 definr.d in 211 CfR 1910.12(bl. 
Incllldlnll bUI not Iimlt~ to the 
(ollowlng: 

111 Oemulilinn or ,uh.·.lj;'! of lItrJclurcs 
where ilsllt!:lto •• trc:nol.tt:. anthoph)·l1ite. 
or actinulite is p(~:>r.nt: 

(2) Rt:ntoVIlI or enCAlpsw.:ion oC 
matcri .. 11I conlilininll a:l\;c!s:~". tr·:molite. 
anll:'Jphyllite. or actinolite: 

(3\ Cl.'nltru,-ii.ln. "ltcr.Jliun. re~'!tir. 
mdinten.lnct'. or feu.walian oC 
structure .. lub.trah! .. ut portiau. 
thereoC. thut contain albeltoll. IrcrnoUte. 
anthopltyllite. or netinnlito1: 

(of) In.tallaUun oC I=rooucll cont.,!nlng 
asbesto .. lremolite. anthophyllite. or 
actinolite: -

(5) Asbe.toa. lrell\olitc. anthophyllite. 
and actinolite Ipill/emerscncy cleanup: 
IlI\d _ 

(81 Tnmsportallon. dispout. storage. 
or cont~iament oC aslJestos. trcmolite. 
anthophyllite. or actinoltte or pNCiucta 
cont.aini~ IISbestO" treenolite. 
anthophyllite. or IIctinolitc on the aite or 
location at which con.alrucUon aclivUia 
ara performed. 

(bl Delinitiotlll. "Action level" enuIII 
an airborne concentration oC .a.belto .. 
tremolUe. anthophyllite. actinolite. or a 
combinatIon of these minerala of 0.1 
fiber per cubic centimeler (f/ce) 01 air 
calculated al an eight (s)-hour time­
weighted average. 

".A.b.ltO'" includes chryaotile. 
IImoaUe. c:rocIdullte. tremolite .. be.toa. 
anthophyllite IIIMltO" acUnollLa 
.. baato .. and any 01 tho.e minerals that 
has been chemically trealet.lllnd/or 
altered. 

".A..iltant ~cretary" means the 
ANI.laDt Secretary or Labor for 
QccupaUolWl Safety and H~II1th. U.s. 

[kpolrtmellt oC L.1bur. or ueaiRnec 
"Authoriud pl!non" mellnll iiny 

p"r~ol\ lIuthorized by the empluyer .nd 
required by work duties 10 be pretent in 
regulated areu. 

"Clean room" ml!anl lin 
uncont.minated room having f'lcilitiel 
Cor the Itorage oC empl"ycf!s' stJ?et ., 
clolhing and uncontaminal(!.i malerlwll 
and equipment. 

"Competent peraon" mt:ana one whtl 
i. caPQIJle oC hJenlifying exi.tlll8 
ubelto .. tremolite. aathophyillte. or 
.ctinolite hllzard. in the workplace and 
who hal the authority to wke prompt 
corrective meuure. to aliminatp thp.m, 
II Ipecified In 29 CFR 1!I2B.32(f). The 
dulies or the competent tift""" include 
at lelllt the C.,Uowing: cslabhlhing the 
aqiltlve·pre .. u~ enclolure. ensuring Ita 
Integrity. lind conllOl1lna entry to and 
exit from the enclolure; lupervi.ina any 
employee expo.unt mCinitorina RquJrud 
by the ItllllcUnJ: ell.urina that IIU 
employee. workina within auch an 
ancJOlure wear the appropriate perwonal 
protective equipment. are traJned In the 
Ule or appropriate method I oC Ir.'CposUnt 
control. and Ute the hygiene laciliUu 
and deconlamlnation procedures 
.~ed ill the .tandlin!; and emurina 
thal ensineerins controla In UN 41'11 in 
proper operlltina conditioa and are 
lunctionina properly. 

"Decontamination area" meant .11 
enclused are. adjacent and connected 
to the re::ula:cd arca ahd couilting of 
In equipment room, .bower atell. aod 
clean room. which i. uaed ror tbe 
decontllminatioa 01 workars. D~teria1a. 
and ~uipment contaminated-with 
IIbesto .. It.mollt •• anlhophylUt .. or 
.cllnol1l •• 

"OemoUtlon" means the wreckll1l or 
taking out 01 any 10ad·supportil1l 
Itructur.1 memlJer aud any related 
r1l%ing. remol:lr-i. or .tripping 01 
.. beltol. trumolite. anthophylUte. or 
actinolite product .. 
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"Oirector" mean. the O.rf!Ctnr • 
Notlionlll Inlltilulft (nr Or.cupali('nal 
Sct! .. ly and I (r.allh. US. Ot';Jllrtr:ent or 
tI.mllh .. r.d Human Servicel. or 
t.luijlnee. 

"Empillye. eltposure" melln. thilt 
e"posure 10 itirblJme .. sbclito •• wlno';I". 
anihophyllite. actinoUte. or a 
comhination ollh.l. mineral .. Ulat 
wuull! ur.C:1Ir iC the p.mployee were nut 
u.inll r~~pir .. tory protective equipm~nt. 

"~'Iipm"nt room (chana. room I" 
me.I."1 a contlUDinatcd room located 
within the decontamination area that Is 
lupp1it!d _ith Impr.rmeable bllg' or 
conlainers Cor the disposal or 
contllmlnated prolecUn clothina And 
oquipmftnL . 

"Fibftr" mCAns a p<Uticulate IDmI 01 
1I..be.toa. tremoUt •• anthophyllite. or 
actinoUt .. 5 rnicrometan or 10n(lCt. with 
a length-to-dlameter NUO olat least 3 to 
I. 

., lish .. mclency particulate air 
(K£PA) filter" meana a Ollar capabl. 01 
trapPlna and retaiDiDg at lea.t 9!J.W 
percent of aU monodi.pened particles oC 
0.3 micromatart In diaUII.tar or III,..r. 

NR81(Ulated area" mealll en area 
..Inbli,hed by the employer to 
dClnarcat. areu where aJrbom. 
concantratloas ola.belto .. tremollte, 
aat.bophyllite. actinolite. or a 
combination of theN 1I1i.nua1. axcetId Of 
CIIn reuonably be expected to exceed 
the petmiuible expotUnt limit. The 
rewuJ.ated ana may take the form or {IJ • 
temponty enclosure. a. required by 
paraVolpb (el(O) ollhia aec:t.iou. or (21 an 
are. d~marc&ted in aay IUUDet that 
rn1aJmlau the numwol emploJ'" 
upoMd to ubeetoa. tremollte • 
IUlthophyWt.a. Of act1aollt .. 

-Ilamoyal" mcana tha lIt.k.ina out or 
Itripplna or albe.to .. tremolila. 
anthophyUUe. or actinolite or material, 
containing a.beltoe, tef1l1Clllte. 
anlhophylUIe. or actlaollta. 

(s.c.. 1 t:2UI(blJ 
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"Renovalion" meao. the modifying of 
IIny u.isling ItruClure. or portion 
thereof. where expo.ure to airbornll 
ubelltol. tremolite. anthophyllite. 
actinolite mo)' relult. 

"Repair" meant ovcrhaulins. 
rebuilding. reconstruclins. or 
reconditiorun. or ItruCturel or 
.ubllratel where .. beltol. tremolite. 
IInthoph~·lIite.or Ictinolite i. prelcnL 

"Trcmolite. anthopbyllite and 
IIctinolite" meanl the non ... beltol form 
or these minerall. Ind any of these 
minerall tbat have been chemiClllly 
treated and/or altered. 

(c) hnniuiblll ~Xpo$ure limit (PEL). 
The employer Ihall enlure that DO 
employee il expoaed to an airborne 
Cl.Incentration oC .. bel to .. trelUOlite. 
anthophyllite. actinoUte. or a 
comb_ination of the .. minerall la exce .. 
of o.z liber per cubic centimeter of air .. 
lin ciRhI (8) hour time-weighted avera.e 
(TWA). al determined by the method 
prelCribed in Appendix A of \hia 
Hctior .. or by an equivalent method. 

(d) CommuniCtltion amollB (lmploye,... 
On mwti-employer worbite .. an 
elf,ployer performing albetto .. tremollte. 
anthophyllite, or actlaolite work 
n:quirina the 'Itabliahment of a 
regwllted area ahaU inlOnD other 
employera OD the lite of the nature of 
the employer', work with albeltoa. 
tremolite. anthophyiUte. or a"tinoUte 
and of til« axiltenee of and requ.iremeoll 
pt:rtaiDin& to reaulated area .. 

(e) Regulated cwo..-{l) Ct!Mtul. The 
employer'lhaU eltabU.b a reaulated 
area In work areal where airborne 
conceotratioIU of .. bel to .. tremoULt, 
anthophylUte, actlaolile, or a 
combinatioD of the .. minerall u.ceed or 
can realOnably be expected to exceed 
the permiuible axPOlure limit 
preacribed la parappb (c) of thla 
aection. _ 

(%) Demal'CQtiolL The regwated llroll 
ahall be demarcated in any manner that 
I'IlinimizH the DWUber of persona within 
the area and protecll penona outaida 
the 1U'ea from IXPOlw-e to airborn. 
cooccntradoaa or albutoa. tnlmoUta, 
anthophyillte. actinolite. or a 
combinatioD of the .. minerall la exCIIU 
of the permiuible expolure limit. 

(3) AcC2'u. Ac:cal to regu1.tcd are .. 
aball be Umited to aulhoriz.ed persona or 
to penoaa authorized by the Act 01' 
regu1at1ona iuued punuant th .... to. 

(41 Rs.piroto,... All penona enterina a 
regulated area ahaU be Il.lpplied with a 
relpirator • .elected in ac:.cordaace with 
paragraph (h)(Z) of thi. MClIOCL 

(51 Prohibit«J oclivitiu.. The employer 
.haD llo.ure tbat employeel do not ear. 
drink. ImolLa. chlw tobac:.co or BWJ10 or 
apply cotmltic:a in the rttiUlated .,..a. 
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(61 Requirement. for ashe. to. 
~moval. demolition. and renovation 
operatIons. (i) Wherever feuible. the 
emplo)'er .hall eatabli.h negative­
prellure endolurel before commencina 
removal. demolition. aDd renovation 
operationl. 

(iii The employer Ihall delignate a 
competent perIOD to perform or 
supervise the followtna du&tet: 

(A) Set up the enclolure:· 
(8) Ensure the lntegrity or the 

enclolure: 
(e) Control entry to and exit from the 

enclolute: 
(0) Supervi .. aU employee axpoaure. 

motUtorina required by thia aectioa; 
tEl Ensure that employ ... woriUna 

within the endolure wear protective 
clothina and relplralorl u required b, 
pal1lgrapia (I) and (h) of thia MdJoa 
lind: 

(F) EAaure that amploy ... an tnlaed 
in the UM of eagi.aecriaa c:oDtrob. 'work 
practice .. and peraooa1 protective 
equipment; 

(e) Ensure thaI amployeea 11M the 
hygjene faciliUea and obMrv. the 
dea:JntamiDatioa proc:eduru ,pec:UlecUIl 
paragrapb m of thit aec:tioa; and 

(H) EAaure that enain .. riq COIltrOlt 
are fu.actioniag properly. 

(iii) In addltioa eo tha quaUflcatioaa 
lpecified la puaaraph (b) of thla 
aectioa. tha competaDt penoa ahaU be 
trained ill aU a.pec:ta of ubetto.l. 
tremoUt.e. UlthopbyWt.e. at act1aGl1t.e 
abatement. tha c:oIllellll of th1a 
,ta.ndard. the ldaot1Ocatioll of ubatDI. 
tremoUt.e. UllhophyWt.e. at act1aoULt . 
and their removal procadura. lAd other 
practice I for rwduc:laa the twwd. Sucb 
trlliniag aha11 be obtaiaod in a 
comprchenaive couraa, aucb .. a coutM 
a:Joducted by an EPA Aabeatoa Tl'aiIliDa 
Center. or aD equivaltllt c:ourae. 

(iv) £;(ception: Fat amall-acaLe. abort­
durati'D operatiaaa. auch u pipe rwpalr, 
valve replacelRllDt, lIlatalliaa elec:trk:al 
condui .... w&a1llaa or rem.ovina drywalL 
roofina. and other aea-a1 bulldiAa 
malntananca or renovatioa. the 
eatployer ia not r.quJnd to comply with 
the raqllintlMDlI of parqraph (e)(O) of 
th.il aection. 

(0 Exp061UW monilorin.g-{l) G.nuaJ. 
(I) Each employer who hu a workpI.c:. 
or work operaUoa alvereci by th1a 
l&andHrd &hall perform moDit~ 10 
determine aCCW1lt.ely the airbotue 
coacenttaUoaa of uba(oe, tremoUt.e. 
Inthophyllita, actiDoUt.e or a 
combination of thaea aalAcala to whJ,ch 
employee. may be expoaed. 

(ii) Oeterm.inatloaa of employ .. 
eltpOlure ahan be m.ada from breethi.aa 
Ulne air tamplet that are represcatative 
or the a.hour TW A of I.ch employ ... 
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(iii) Reprelentative a.hour TWA 
employee expolure .hall be detennined 
on Ihe ualil of one or more I&mple. 
repre.enling full·shift expoeure for 
employe .. In each wort atea. 

(Z) Initial monitoring. (i) Each 
employer who haa a workplace or work 
oper.tion covered uy thil Itandud. 
except al provided for in paragraph. 
(f)(2)(ii) Ind (f)(%)(iIi) of tbil aection, 
lhall perform initial monitorina at the 
initiation of each .. bestOI. tremoUte, 
&lIthophyllite, IIctinolite job to 
accurately determine Ihe airborne 
concenlraUona o( Ubeltoa. IremoUte, 
anthophyllile, or actinolite to wb1ch 
employeel may be expoaed. 

(H) The employer may demoaatrate 
that employee exPOlurel are below the 
actioo level by meane of objective data 
demonatra\ina that the product or 
material CODtaiaina .. beltoa. tremoUt.e. 
anthophyllite. actlaoUte, or a 
combinatioa of theM millen I. CAIlDOt 
relea .. airborne flbera ill c::oa.ceatratiOlUl 
exceedlaa the actioa level UDder thOM 
work cond1tlO1U having the greet .. t 
potential fat releuing ubatoa. 
tremoUta, UlthophyWt.e. or' act100lilL 

(IU) Wb.ete the emplayu bu 
monitond eada .. haeo .. lramoUta, 
aolhophyWta, at acUooliLt lob. lAd'the 
data were obtained du.riaa work 
operatioaa coadu.cLtd u.adar workplace 
conditioa.a cloMly raembUaa the 
proc ...... type of maLtriaJ. coatrol 
meth.od.a. work pracUca. &.ad 
eoviroamaatal coadltioaa ued &Ad 
prevailina ill the cmplayer'. c:umal 
operaUoaa. tha empSoyer may rely oa 
lucb earlier m.oaitoriDa raul .. to .. liafy 
the requ.lnlmeola of ~ (f)(2KIJ of 
th1a 

3) Periodic IItOIIiIDrinB witlWJ 
ulaUld CII'IrCUo The employer tba1l 

conduct daUy moaltoriDa that ia 
reprueotative of the expoaure of ucla 
emplllY" who fa aaalped eo work 
withia a raplaLtd area. ~ 
Wbeo aU employ ... wtthilla reaulat.ed 
area are eqWpp.d with IupplJed-eJI 
.... plntol'l opent.ed ill the poe!U".. 
pre .. ure mode, the employer m.ay 
diapea.ae with the dally IDGGitoriat 
!"8<Iuired by th1a parqraph. 

(4) Terrni.nDtiOD of monilDrinl- If the 
periodic monitorial required by 
paragrapb m(3) of thla teCtioa ray. 
that enap!oy .. expoeuna, .. 1Ad1cataci 
by al&t1atlcaDy r.U.bIe llMUurwmea .... 
are below the ac:tioo level. the eaaployw 
m.ay dl.acootinu. IDOGitoriac for- thoee 
employ ... wboae IXpoeurH .... 
represented by au.ch moaitoriq. 

(5) Method 0/ tnOtritorint. (I) All 
IWIJplea takeo to .. tiafy the IDOGltortac 
requiremanll 01 parqraph (f) of th1a 
aecdon wU be penonal aempI.es 

(lee. 112U1(f)(S)(t)) 
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collecled following the porocedurel 
• "c:cllied In Appendix A-

(Ii) AlIl8mplu taken to lalilCy the 
nOnJtoring reqlLirementl o( paragraph CO 

of thi' seclion Ihall be evaluated using 
the OSHA Reference Method (aRM) 
Ip«ified in Appendix A. or an 
equivalent counting method. 

(iii) lC an equivalent method to the 
aRM ia Uled. the employer .hall en.w-. 
Ihat the method meetl the (oUowing 
crlleria: 

(A) Replicate expo.ure data uaed to 
utabJi.h equivalency are collected ia 
lide-by-.ide field end laboratory 
comparilons: 

(8) The compari.on indicate a that 90 
percent oC the aample. collected In the 
range O.S to 2.0 Umel thelJenniuible 
limit have aa aoCCW'acy range oC plu.s or 
minu.s 2S percent 01 the ORM re.uJte 
with a 9S percent confidence level a. 
demon.t.rated by a .t.atiaticaUy valid 
protocol: and 

CC) The equivalent method I. 
documented and the relult. 01 the 
comparilOn lesUng are maintained. 

(iv) To .att.ly the monilorin, 
requirement. 01 peragraph (0, employere 
.hall rely on the re.ultl 01 monitoring 
analy,i. performed by laboratories that 
have In.tituted quality auurance 
program. that Include the clemente 
prescribed III Appendix A:. 

(6) EmpJOYN notification 01 
onitoring tftulu. Ci) The employer 
all notify affected employee. 01 the 

monitoring resulta that repreteat that 
employee'. expolun a. lOOn a. pouibl. 
(ollowi", receipt oC monitorinl mult&. 

(ii) The employer .hall notiCy affected 
employeea 01 the re.ulta oC monitoring 
repntMntl", the employee'l exP.OIure In 
writing either Individually or by poatina 
at a centrally located place that la 
acceaaible to affected employee .. 

(1) ObHrvation of monitoring. (I) The 
employer lhall provide affected 
employeea or thelr de.ignated 
representaUves an opportunity to 
olMerve any monitoring oC employ" 
expoaure to aabeatoa, tremolite, 
anthophyllite. or actinolite conducted In 
accordance with thia aeclion. 

(Ii) Whea olMervalion of the 
monitoring 01 employee expo.un to 
a.bntoa, tremoUte. anthophyllite. 01 

acUnolite requlnt. entry lato ~ area 
when! the U.M oC protective clothiDs DC' 
equipment ia required. the observer ahal1 
be provided with and be required to \1M 

.uch clothing and equipment and ahall 
comply with all other applicable aalety 
and health procedures. 

(g) Method. of complianCl/1.~l) 
EngintftJrinS control. ond ",orlc 
Droclicn. (i) The employer Ihall \1M one 

r any combiaalioa oltha rollowing 
lnJlmethod.a to achieve compUaac;a 

with the pennillible expo.ure limit 
prescribed by paragraph (c) 01 thi • 
.ection: 

(A) Local exhault ventilalion 
equipped with IIEPA filter du.t 
collection .ystem.: 

(81 Ceneral ventilation 'Ylteml: 
(C) Vacuum c1eanen equipped with 

HEPA filters: :" 
(01 Enclo.w-. or i.olation oC proce .... 

producing .. be.to •• lremolit •• 
anlhophyUUe, or actinollt. dUll: 

(E) Ule of wet methoda, w.lIl", 
.genll, or removal eaeap.ulant. to 
control employee expo.ure. during 
a.beato., lremolite, anthophyllite. or 
actinolite handling. mixin8- removal. 
cutting. applieation. and cleanup; 

(F) Prompt dilpo.al 01 w .. tel 
contaminated with a.be.to .. IremoUte. 
anthophyllite, or actinollte la l.ak-tisbt 
contalnere: or 

CC) U .. 01 work pracdc .. or other 
engiaeering control. that the ANiatant 
Secretary caa .how to be Ce .. ibl .. 

Cii) Wherever tha Cea.lble .nglneeq 
and wcirk practJce control. desaibed 
above are not .ull1dent to reduce 
employ" expo.ure to or below the UmJt 
pre.cribed In paregraph (c), the 
employer .halI u.e them to reduce 
employee expo.un to the lowelt lavele 
attaiaable by these coatrole and ahaU 
• upplement them by the u.ae 01 
relpiratory protectloa that compti .. 
with the requirementa 01 paregraph (h) 
01 thi. MCHon. 

(Z) Prohibition .. (I) Hish-cpeed 
abra.ive dlac .awl that are not 
equipped with appropriate engineering 
control. ahall not be u.sed lor work 

o related to .. betto .. tremolite. 
anthophyllite, or actinolite. 

(ii) Compnrued air aha.LI DOt be aNd 
to remove .. bato .. tremoUte. 
anthopbyllite. or actinolit. or materie.la 
coataining .. betto .. °lremolite. 0 

anthophyllite. or actinoUt. ual ... the 
compreued air ia uaed la coaJunction 
with an enclOMd ventilation .ywtem 
dniped to capture the dUit cloud 
created by the compreaeed air. 

(iii) Material. contalnina ubatoa. 
lremollte. anthopbyllite, or actinoUte 
.ball aot be applJed by .pray methoda. 

(3) EmploY" rotation. The employer 
lhall aot \1M employ .. rotatioa .. a 
meaDl oC compliance with the .-.xpo.ure 
limit prescribed la parqrapb (c) of thla 
teetlon. 

(h) ilMpirotory prouc:tion.~l) 
CenttroL Th. employer aball provide 
relpiratorl, and en.ure that they are 
u.ed. where requlntd by thia MCtloa. 
RespiratQrl ahall be u.aed la the 
following circu.mat.aacea: 

(I) ~uring the Interval aeceuary to 
wtall or lmplemant CewbLe maf.aeerlaa 
and work practice coatrala; 
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(ii) In work operationl luch .. 
maintenance and rep~ir activillea. or 
other :lClivitiea for which enRineering 
and work practice control. are not 
rcaaible: 

(iii) la work Iiluation. where Ceaaible 
engineering and work practice control. 
are not yet .umclent to reduce expOlure 
to or below the expo.w-. limit aad 

(iv) In emel"8enciea. 
(2) &spirotor .ttl«uon. (I) Wh.re 

relplratore are Uled. the employer Ihall 
lelect and provld., at no co.t to the 
employee. the appropriate re'pirator .. 
lpecified in Table D--C, and .ball en. un 
that the employee Ules the re'piralor 
provided. 

(ii) Th •• mployer Iball lelect 
relpiratore lrom °&mo", tho.e Jointly 
approved a. being ac:c:eptable Cor 
protectioa by the Min. Salety and 
H.alth AdminialraUoa (MSHA) and the 
Natione1lnatitute lor Occupational 
Safety and Health CNIOSH) under the 
provi.lona 0130 CFR Part 11. 

(iii) The employer IhaU provide a 
powered. air-punlylnc relplratDC' In lieu 
01 any ncsaUve-pre .. w-. re.plrator 
lpeclf1ed In Table D-t whenever. 

(A
o
) An employee chao ... to 11M chi. 

type 01 relpirator: and 
(8) nua respirator will provide 

adequate protection to the employee • 
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(3) &.pirotor progtaID. (I) Where 
rapiratcxy protactioa ia used. the 
employer aballlDlti"'le a raplnator 
pfOll'Ul la accord.aoca with Z8 CPR. 
Ilno.l34{b). Cd). Ca" and (I). 

(II) n.a employu thall penalt eKb 
IOQlployee who u.a a IDler raptrator to 

(lee. 1 «IiI..A(IIK3)(II)J 
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chanse the filler .Iemen ... whenever an 
!nCtUN in bre.lIhini relill&AC4 I.e 
dctt.ecled and ahaU meinlaill an adequate 
lupply 01 fllter element. lor tru. 
pUrpoM. 

(iii) Employee. who wear relpinaton 
ahaU be perrnilled to leave work are .. 
to waab their lacel and reapitator 
lacepiecel whenever neceua.ry to 
preveDt a\Un irritatioD auoc:iat.ad with 
reapinatat UII8. 

(iv) No employee .hall be alliped to 
talka requ.iring the U.M of nlpitaLorl it. 
baaed OD hiI or her mo.t recent 
.xamination. AD examining phy.ician 
dl:tennitle. thllt the employee will be 
unable to function Dormally weariDg a 
relpirator. or that the .. fety or bealth of 
the employee or of other employee. will 
be impaired by the use of a reapintor, 
Such employee ahall be alligned to 
8lI0ther Job at giveD the oppottwUty to 
tranaler to a different po.ition the dutie. 

. of which he or aha II abla to perform 
with tha aam. employer. In lbe aama 
llIOIRphical area. and with the .. me 
aaniority. Itatu&, and rete of pay be or 
W bad IUlt prior to IUch tranaill. if 
auch a different poaition is available. 

(4) RftpirallNlit tatina. (I) The 
employer ah&1l anlWW that the relpirator 
lNued to tha employ" axhibita the lea.t 
pollibla facepiaca leakqe and that the 
respirator ia fitted properly. 

(U) Employen lball perfOtm either 
qlWltitative or qualitative face fit tuta 
at tha time of initial fitUna and atl ... t 
nary .. m.ootha thueaftu for Nch 
employ .. wea.rina a oegativa-pruaw-. 
rupitatol'. The qualitative fit &uta may 
be uaed oo1y for t.altiDa the fit of hall· 
maak rnpiraton where they are 
permited to be worn. 8lId ah&1l be 
conducted lD accordaaca with Appendix 
C. The &uta Ihall be uaed to .. Leet 
£acep*- that provide the required 
prot.clioD .. prelCribed in Table L 

lI) ProUlClilf. clotJUna-(l) WnuaL 
Tba employer Ihall provide and require 
the U.M of protective clothing. al&ch II 
coveralla or aimilar wbole-body 
clothio&. h.ad coveriDs .. slove .. and 
foot coverinp fOC' ally employee 
axpoaad to airborne c:oacentrationa of 
ubatoa. tremolite. anthophyllite. 
actiDo1ila or a combination of the .. 
IIWw'a1a that exCHd the permillible 
CXpolWW limit ptHCribed in paraStaph 
(c) of th1a aection. 

(2) LDunderina, (I) The employer .hall 
aaau.ra that launderina of coataminated 
dothJJli ia dona 10 a. to prevent the 
rale ... of aitboma a.belto .. trecnoUla. 
anthophyllite. actiDolite. at a 
combi.Dat1oD of theaa minarW in cxceu 
of tha axpo.ute Umil prncriUed ia 
parappb (c) of thi. aactlOD. 

(II) Ally amployer wbo sivet 
c:oatamlnatAtd c10thinj to another penon 

lor laundering ahaU inform ,uch penon 
of the requirement La paragraph (1)(2)(i) 
of thi' lecUon to .rrecUvely preVIDt the 
reltlaae 01 airborne .. be.loa. trcmollta. 
anthophyllite. acUnolite. or a 
combination 01 theM minenia In excell 
of the expoaute limit preacribad in 
paragraph (c) of thil aection. 

(3) ContaminolMi clothing. 
Contamirusted clothinj .haU b. 
transported in sealed Lmp"ermeable baa .. 
or other closed. impermeable CiOntaiDan. 
and be llibeled In accordance with 
panllraph lk) of thJ. section. 

(~) Protectil'e clotllina 101' IWl1IOva/. 
d~mo/iti()(l, and renolfatian optlrauOM. 
(i) The compet.ant penonlhall 
periodically eX&rniD. woruuita WOlD by 
employeea lor riPI or laanl thatma)' 
occur durins performance o( work. 

(ii) When riPI or teanl are detected 
while an employ .. I.e wol"kllll within a 
neaative-prellww anclolure. ripa and 
teanl &ball be IlI\.IUdlataly mended. at 
the workauit ab&1l be immed1ate1y 
replaced. 

(j) HY8i.n.laciJit.i •• ana piflclica­
(1) General. (1) The IGlpJoyer abalJ 
provide clean c:h&np &real (ot 
employeel requlreclto worit In resWated 
ateaa or requitecl by paragraph (1)(1) 01 
thi. aection Lo wear protective c1othiq. 
Exception: III Ueu of th. chaqa aru 
requirement lpecifled ill parasraph 
UI(l)(I). tha employer may parmit 
employees ensased III amalllC8le. abort 
duration operatioaa. aa dacribad la 
paragraph (e)(IS) 01 thJa MCtioa. to clean . 
their protecUve clothiq with. portable 
HEPA-equippeci vacuum bafon IUda 
employeel leave the area where 
mainl.l:nance wa. performed. 

(ii) The IGlployar .hall 8D.Iute that 
chanae are .. are equipped wtth 
separate .Iorqe (adlUi .. for protective 
c10tbina and Itreet cloth.ins.la 
ICCOrdance with MCUoa 1810.141(.). 

(iii) Wbenavu food ot baY ...... .,. 
conawned at the workalt. and 
employee. are axpoaed to aJrbome 
concentrallolLl ofUbelt.oa, tramoUta. 
IUlthophyllita. actlDoUta. ot a 
combinatlon of thaa mlDarala In ucaa 
of thl pcrmlilible exp08ww llmJt. the 
employer abaU provide lunch are .. lD 
which the aitboma CODCeDtralioaa 01 
ubetto .. lrecnollte. anthopbyllite. 
Ictinolite. or a comblnaUon of theN 
mineral. are below the action levaL 

(Z) Jlequirem.nu 101' I'fImovaJ. 
demolition.. and renovatiOll opMOJior»­
(i) Decontamination CU'IHJ. Except for 
amaU acal .. ahOC'l dunUon opentioo.a. 
u deacribed La parqrapb (11(8) of t.hia 
aacllon. the employer ahall .. tabUab a 
decontamination area that I.e adlacaat 
Ind connected to tha rqulateci area b­
the decontam.inatioa of employ ... 
contamineted with ubeatoa. tremoUc.. 
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IlnlhophyWte, or actinolite. Thl 
decDntaminetion area IhaU conel.t of an 
equipment room. ahowu area. and c1.an 
room io alria., The employer .hall 
enaure that employe .. enter and exit the 
regulated area throll8b the 
decontamiDation area. 

(ii) Clean room. The clean room shaU 
be equipped with II locker or 
appropriate Itoraaa container (or each 
employee'. Ule, 

(iii) S/JolA'er qrea. Where fea.ibla. 
ahower (lc:iJitiea ahan be provided 
which comply witb 29 CFR 
191o.141(d)(3). The .howen ahall be 
CODtiguOUI both to the equipment room 
and the cleaD change room, unle .. the 
employer can demonltrate that thil 
location it not fea.ible. Where tho 
employer can demonatnte that it is Dot 
(ea.ible to locate the ahower between 
the equipment room and Ule cleilQ 
chanaa room, the employer ahall enlute 
that employeel: 

(A) Remove a.ba.to .. tremolita. 
aDthophyllila. or actinolite 
contaminatiolD from their workauita 
Ulins a HEPA VKl;uum tw:fure proc:cedinS 
to a &bower thAt it DOt cantiauoua to the 
work area: or 

(8) Remove tlwit contaminataci 
worlcsuita, don cleen work.uil .. and 
proceed to a ahower that is not 
~totheworkareL 

(iv) Equipm.nl mom. The equipment 
room ab.al1 be IUppUad with 
impermeabla. lab4iled baSI and . 
conWun (or the containment and 
diapoaal o( COQtamiDated protective 
ciothins and equipmecL 

(v) DecontaminatiotllJl'tlQ .ntry 
procedura. (A) the employer abal1 
aaau.re that employee.: . 

(1) EDler the decoatamlnatloll area 
through tha cleall room; 

(2] Ramava and depoalt Itreat cloth1nc 
withlD a locket providAtd (or their UN; 
and 

(3] Put on protective clolbins and 
re.piratcuy protection be(orelaavllll the 
cieallroom. 

(8) Before entering lbe enclo.ure. the 
employer &ball eDlWW that employeel 
pau through the equipment room. 

(vi) Decontamination IJI'tIQ uit 
pracedura. (A) Before leaviDa the 
rqulated area. the employer .hall 
enaure that employeea remove all gro&I 
c:oataminaUOQ and debri.e from their 

. protectiVI clotJUaa. 
(B) The employer Ihall aaaura that 

employ ... remove their prot.edlve 
c10thiq in the equipment room and 
dapoait the clothioa In labeled 
Impermeable bep or coat.aioera. 

(C) The IIJlployet ahallenau.ra that 
IIJlployen do not remove their 
retpintOti in tbe equipment room.. 

(a.c:. 1126..S1(j)(2l("'J(C)) 



{o1 The employer .haU e/Uure that 
employee. ahower prior to entering the 
clean room. 

(E) The employer .hall eruure thaI., 
uter .howerins. employee. enter th. 
lean room before changins into Itreet 

clothe.. 
(It I Communication 0/ hazard$ to 

emploYHs-{l) Sign_. (il Warntna lignI 
that demarcate the regulated area .hall 
be provided and di.played at each 
locatioa where airborne concentrationl 
of a.be.to .. lremolite. anthophyllite. 
actinolite. or a combination of the .. 
minerala may be in exce .. of the 
expo. ute limit pre lai bed in parasnph 
rcl of thia aection. Sigru IhaU be po.led 
at IUch a di.tance (rom luch a localJoa 
thaI an employee may read the liau 
and take nece .... ry prot~tive Itepi 
before eaterins th. area marked by th. 
Ilgn .. 

(ii) The warning lignl required by 
paragraph (k)(l)(i) of thia aectioa aha11 
bear th. CoUowing inlormatioa: 

DANCER 

ASBESTOS 
CANCER AND WNC DISEASE 
HAZARD . 

AU1liORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE 
CLOllilNC ARE REQUIRm IN nus 
AREA 

(iii) Where minerala in the regulated 
ee are only tremolite. anthophyllite or 
tinolite. th. employer may replace the 

term "ubeaten" with the appropriate 
mineral name. 

(21 La~u. (i) Labela ahall be amxect 
to all productl containins ubeatoa. 
tremolite. anthophyUite. or actlnolit. 
and to all containere containing auch 
product-. includina waat. container'll. 
Where feuible. lnatalled aabeatoa. 
tremollte. anthophyllite. or actinolite 
producta ahaU contain a viiible labeL 

(U) Labela ahaU be print.cl in lars., 
bold letten 00 a contraaling 
background. 

(iii) Labela ahaU be ued In 
accordance with the requirementa of 28 
CFR 1910.1200(0 of OSHA'a Huard 
Commnnicatioo atandard. and ahall 
contain th. folowins lnIormaUoa: 

DANCER 

CONT AlNS ASBESTOS FIBERS 
AVOID CREATINC DUST 
CANCER AND WNC DISEASE 

• HAZARD 
(Iv) Where mineraI. to be labeled an 

only tr"emoUt .. anthophyllite and 
actinolite. tha employer may replace the 
lerm "ube.toa" with tha appropriate 
mlncn1 name. 

(vI Label •• hall contain a warning 
Itstement agam,l breathing airborne 
..bel to .. lremolite. anthophyllit .. or 
actinolite fibere. 

(vi) The provisiona for la~a required 
by paragrapha (k)(ZI(iHk)(2)(lv) do not 
spply where: 

nupinto" a. ntqu.lred by zg O'R 
lIJ10.1J.4; 

(F) The appropriate work pnctJca (or 
performing the .. bato .. treenallt .. 
anthophyllite. or actinolite job: and 

(C) Medical lurve1llance prosram 
requlremenla. 

(AI .. be. to •• !remoUte. anthophylUt .. 
or actinolite fiben have been modified (li) A review o( thl. atand.rd. 
by a bondina asenl., coatJns. biDder.;, _. lndudina appendI~ . 
other materiaL provided that the. (4) Acceu 10 UGlnU'I rnoe.ntlu. (I) 
manufacturer can cUmollltrate that. Th •. eenployer abaU make readily 
during aDy realOnably fOlU4Mabl. UN. avaIlable to all anacted .mploy .. , 
bandIins. atorap. diapoaa!. proce .. iDg. wtth~ut co.t aU written material, 
or traruportation. no airborne rtlaliqto th. employee tralnlna 
concentraUoRl of aaheatOl, tremoUt.. prosram. laclu~ a copy of thJa 
anthophyllite. actinolite. or a resul·tfou. 
combinatioD of thea. aWlIn! ftben ill (11) The employer ahaU providt to the 
8XcetI of the actioa level will be ANiatant Seaetary and tha Director. 
releaaed. or UpoD requaat. alIlnCormation and 

(D) a.baato .. b'aenollt •• anthopbyUlte. trainlDa materiala rtlaUnr to tha 
acti.aolite. or a Combination of the.. amploy .. lDlormaUoo and tra1aiq 
cn.i1lerala ia pretent la a product In Pf'OII'UIL 
COllCeAlratiODI I ... than 0.1 perc:eol bJ (I) HollMkHpinl-{l) Vacuuming. 
weight. Where vecuumln • metboda ate Mlec:ted. 

(3) EmploY" infonnGtion ond HEPA flltered YlOlI'm'DI equipment 
traJiUna- (1) The employ •• hall lDIUtute IDUit be uaed. The equJpaaeat ahall be 
a trainina ptOp1lDl (or aU m:,loyeea I&Md and emptied lila IIWlDCI'tbat 
upoNd to aJrbome concalraUona of mlniml, .. the NCIllry ofaabetta., 
a.bato .. ,"moUte. anthopbyllite. tremoUte. anthophyWte. or actlDo11te 
act1DoUte. or a combinatioa of the.. lata the workplace. 
mine.raLa iIllXCUI of the acUOQ laval (2) Wa.u di_po«Zl. AIbeItoa wute. 
and aball elllute their ~patfOQ In ac:rap. debrit. bap. coaWoen. 
Ihe.prosru:'- eqaJpmeol., and coataminated dothiac 

(u) Tra.lnin8 ahall be provided prior to conalped for dI.apoaa1ahaU be cou.cted 
or at the time of lD.itial awgnmcnt. and di.tpoMd ofla .. aled.labeled" 
un1~ .. the em~l~ee ~ received impermeable hap or other c1oeed, 
eqwyalent lralJUD8 Within the pnrviout lab.led, impermeable coataJaen. 

~e:'':h':' and at leut &IUluaUy (m) MedictJJ -wwOIGnaI-{1) 
(iii) ~ traiD1ng program ahaJl be c.n.rtaH1) Employ-. conrwd. 1\e 

conducted In a manner that thAI emp~rer tbaUlD.ttltute • mectical 
.mploy .. la abl. to u.odentand. The aurnillaoce proaram for aU emplOJ"l 
employer .haU elllura that each auch eagqed III work lavolvtDs In. of 
amployee ia informed of the CoUowlD8: ubeata., tramaUta, antbophyllita. 

(A) Metboda of recognJziDc aabuta.. act100Ute or a comblaatioll ol theM 
!remoUt .. anthophyllite. and actiDoUte; IRiDen1I. at or aboYe.thAI actIoG Ien1 Cor 

(B) The health elfecla UIOdated with 30 or !DOnI daya per year. or who ate 
aabeatoa. ,"mollte. anthopbyllit .. at requJrad by thia aectiOQ to wear 
actiDoUte upoaure; oqative pnaaura ntlplraton. 

(q Th. relaUonlhlp betw .. n amokloa (U) ExamilfQuon by G plry.icitIA (A) 
and aabftto .. tremolite. anthophyllite. The employer aballllllQN that aU 
and acti.aoUteln produdnilUDI cancer. medIcal .,.amlaaUoal and JJI'OC*hne 

(0) Th. nature of opatatiooa thet .... performed by or UDder the 
could retwtln exposure to ubato., aupervilloo ola Uceaaed phyaldan. ud 
tremolite. anthophyllite. and act1D.oUte. .... provided at no COlt to the emp~ .. 
the importance 01 nece...ary protective and at a NUOILabJe time and plaoe. 
controla to m.iD.imhe axpoRlW 1ncludint. (8) Puaolll other than Iuch UC8ILMd 
.. applicable. ~ cootro1l. phyaJdaoa who adm10latet the 
work practice .. raplratora. pulmooaty fuactioo tatlq reqnlred ~ 
houaekeepiDc proceduraa. hnieu thI.a MCtioa ahall CXIIIIplete a tra10fq 
faciUlle .. protective clothin& COW'M 10 lpirocMtry apoaaored by an 
decontaminatioa proceduraa. IIIJW1'IIDC7 approprta .. acadaUc: or proe .... lcm.tl 
proc:.dW'H, and wute dJapoNl lnatitulioa. 
proceduraa. and any nec::aeaMr1 (21 MedioaJ UJJIIUnolJou tJnC/ 
lutruction In tha UN of th ... CIODtrola COtVuJlDtiOM-{I) I'rwqwncy. The 
and procedure.; employ .. th.alI m.aka .vallabla IMdkat 

(E) 1M putpoM. proper UN, ftttiDa tnmlnatiooa and coaaultat1ooa to eaQ 
lnauuctlODA. and l1m!tatloDl ol amployw covered UDder parqnph 

(a.c. 112U1(_J(2)(I)) 
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(mJttJ(il or IIlil st:ctiun on Ihe rollowing 
sdieduleli: 

{AI Prior to lIIuianmenc of the 
employee 10 an areu where negaCivc­
preuure respirators laiC worn; 

{Bj When che: elllplo)'ct: i!l assigned to 
110 area where expo lure to alobeltol. 
trc.-molite. anthophyllite. IIIctinulit~. or II 
combination 01 these minerlill mllY be at 
or above Ihe action le\'cl (or 30 or nlore 
da~,. por yeAr. I mctliad examinltion 
mUlt be Rivc:n within 10 workin!:! daYI 
(ollowina the thirtielh day of C;(posure: 

lei And alleall annultll)' therela(ter. 
(OIIC the euminina phYlicil10 

determinel thlat Itn)' oC the cunlimltion. 
Ihuuld be providt-cJ more (requllntly thlln 
lpedfied. tbe enlployer ,1.,,11 pm\'ide 
IUUt f:lu.minllltioni to ,,((ecIL-d 
f:mpluyeei Itt Ihe (rt:qucncie, apccHiccJ 
by the ph)'licilin. 

(EI EJcupli/Jn: No medicltl 
euowuttion il n.'quind ol .. ny 
employee i( udeqWlte rec;ords Ihow thlat 
the employee hal been 8XllmiDed in 
accon:lanc:e with thi, ~alVUph within 
the pille 1-yellr pt!riod. 

(iiI Conllfnl, Medical elWminotionl 
made available punu"nt to paraaruphl 
(m)(Z)(i)(AHm)(2)(iJ(C) o( thil leetion 
ahall include: 

(A) A mediad lind work hiltury with 
Ipccilll empbalil din:cted to the 
polmoalll')', cardiovlul(;ulur. ulld 
IlIItrolate.Unlll IYlteml. 

(81 On inithd euminutlon. 'he: 
'lIindanlized qUCltioMuiro cuntuinLod In 
Appendix O. rart 1. and. on IlMu,al 
c>.Umimllion. the IIbbrevillled 
Ill\ndurdized quelUuMuire conlwnctl in 
APlkndi1o. 0, Pltrt Z. 

(el A phYlical elUlmination clirt'Cled 
lolhe pulmonary lind lIallmilllC:Alinul 
ly,lerna. includingll.c,:hcII 
roenlaclloaram 10 be udminhllen:d "Ilhe 
dilcrelion of Ihe phYlician. Itnd 
pulmonary (uaclion tl:lll of(ofCl.od \,ilill 
capacily (FVej and (orce" upiratury 
volume al une lecond (fo'EV.,. 
lnlell'twlaUon and clalliCicueiun o( cheal 
roenlBeoograml Ihalllk conducled in 
accordlloce wi:h Appendi. E. 

(D) Any other elUtminatiunl or 11!111i 
deemed neceuary by Ihe e.amining 
phYlician. 

(31/nforn.alion pro~'idt:d to Ih~ 
physician. The employer .. h"JI pru\'ide 
th. (allowing ilirormMtion 10 Ihl! 
examinin" phYliciiln: 

{il A cupy of chi. ItlindunJ Mild 
Appendices 0, Eo ilnd I: 

(ill A ducription o( th&: .rrl't:tcu 
employee' I duliel III the)' rcwlc to lhll 
Implo)·ee'. expolun!: 

(iiil The employee' .. repn:sclllilli\,t: 
expo.ure le\'el ur ilnCicipatcJ "~pV~IIIC 
le\,t:I: 

li\') A de,criplion o( any personal 
pro I l:'::lh t: .And rcspir"lory equipmenl 
used or to be uled: and 

(vllnrormMlion (rom previoul medical 
uilminlltionl o( lbe Iffected employee 
thill i, not oCherwiae available to the 
eAllmining phYlician. 

(4) Ph":J.'ciani wrillen opillion. (i) The 
emplu)'cr lluill oblain II wrillen opiaion 
(rom Ihe eXltminina phYlicilin. Thil 
wrillen opinion aluIlI contain tha ... Iulll 
oC Ihe media" examinaliound Ihall 
include: .. 

(AI The 'phYlicllUl'l opinion III 10 
whelhl!r Ihe employee hal Iny delected 
nllldical condilionl Ibal would place th. 
employee al an increaMd riak 01 
mMteriltl heuhh impain:lenl (rom 
eApuliurc 10 albello .. tremolilc, 
Inthuphylllw. or Idioolica; 

18f An)' roc:ommcndod limitalioAl on 
Ihe moployee or on tha "'e 01 palWOnllJ 
proteclive equipmeat IUch III 
relipirlliora: and 

(e) A 1IIIIcmeni thallhe employ .. ha. 
been inlormed by the phyaicilUl 01 the 
relulll ollha mediCillex.a&nlaaUoa aDd 
of IIny medical condiUoaa th.1 may 
relull (rom a.balOa, .... molite. ' 
anlhophylUla. or adinaUle upoaure. 

(iii The empluyer aba11 inalrw:t the 
pb)'lician nol 10 reveal ia the wrillen 
opinIon aiven to the employer lpecific 
findinp or diagDOlft unrelated 10 
occup.lliolUll upoaunlo Mabello .. 
tremolilo. anihophylllte, at acliAoUI., 

(iii) The employer ahall ptu\1d. a 
copy ollhe phYliciaa'a wrillen opiaioa 
III Ihe IICfected emplOJ" withill 30 dIIy. 
lrum il. ntc:eipL 

(n) RCC'.ot'dkHping-{l) Objt!Cliv. data 
IlIr eXIJnlpted tJpel'OtiOM. (I) Where lbe 
enlployr.r bUI relied on objectlve dala 
thul d&:monaltale thai proch6cca mado 
(rum or contWuina asbetloa. tremolile. 
IInthophyllile. or Qctinollle an nat 
CUllllble 01 rele •• ina flben or"l_toa. 
lremolil., anlbophyWl1:, or actioo1ile or 
a combinlltioa 01 cholO mia .... la. ID 
concenlratioaa at or aOO\'e Ihe actioa 
levelundlr the expeclld condUlaal 01 
procelliing. uac. or handUna 10 •• empl 
IUch operQIiClCl1 (rom lb. Inilica1 
monilorill¥ mquiremenll uader 
parlgrllph (f}(l) of thil aection. tha 
empluyer ItwU ellabUah lind malutain 
an Mccurah, record o( ouJecUve dullt 
ruasonllbly reUed upon ia IUPport of th. 
exeruptiun. 

(iiI The record Ihallinclude .. Ileul 
ch. rulluwina in(unnelion: 

IAI Thlt producl quoliCyina (or 
cxemp:ion: 

(0) The aoW'CI wlha objective dilell: 
(C1 Th., leltina protocol ruulca uf 

le.ting. ,,00/ or liOllIYlit o( IN! malerilll 
fur Ihe rele,," o( ub,.lol, lremolilo. 
anlhu~b)'lIil .. or IICtinoJile; 

lUI A ducripcion 01 lila opcr .. tiun 
exempted and how th, daca IUppo.."1 the 
exemption: and 

lEI Other dala relevlnllo th, 
operlitiolU. mllenall, procelling. or 
employe:e CXPOlun:, covered by the 
eumplion. 

(iii) The employer Ih .. U mainlain tN •. 
record lor Ihe durillion ollhe emplo)'er'l 
reliance upon .uch objeclive dill .. 
. (2j £cpo.un: measun:mt:nu. (i) Tha 
employ.r ahaU keep an accurale record 
011111 ma"lW"Cmenll lIIken 10 monilor 
employ .. expolute 10 aabello" 
trcmolile. anihDphyllile, or actinahle a. 
prelCribed ID pllrllgrllpb (I) of thil 
aact1oo. 
Nola: The emplO)'lt may utllLz:e 
th .. 5ervices of cumpetenl oflllUliuliona 
IUch III iadUilry tnode auocialionl lind 
empluyee a .. ocllllioQS CD maialein the 
recorda required by thie aecUon. 
. (U) Thia record abllll lDelude atlellil 
the foUowfna InlOtmation: 

(A) 1be dille 01 meeaurenaent 
(8) The operatiolilavolving expo'un 

10 lllbelloa. IrenaoUIe., aathophyllite. or 
actinolile tN.l t.a belna moailomi: 

(el &.uapUq and analYllcad cnetboda 
used and evidence or their accuracy. 

(OJ NWDb«. ducaUaa. a.ad .... w" 01 
Mmpl .. l&kaa; 

(E) 1)". of prolecUve devicn worn. 11 
lOy: lind 

(F) Name. aoch&! aecurity number. and 
UpcMUIW oliN employee. WbOM 
Ixpoauta IIl'I rep,...,"ed. 

(iii) lbe esnp10yer WdlmaiDtaiD thia 
record lor al lIIalt thitty (30) y ...... ill 
ac:conla&ace with 211 Q'R IG'1G.20. 

(3) Medical .wvtJi/lanu. (i) The 
employer ahaI etl.bUIb and malntala 
lUI 8CCucale record lor each eIDployae 
lubject 10 medcalawwUlance by 
parllgrapb (m) of thil eeclioa. la 
acconiaQC18 will 211 Q'R 191G.20. 

(Ii) The reco.Q ahaU Include alleuI 
the (oUowtna ~onnatioa: I 

(AI TheIWD4 and lOC;lal aecwtly 
",umber 01 the ~ployec: 

(B) A copy o(~ employee', medll'al 
eurn.llUlUun retIIll .. laeludlntt Ihe 
mllClQl hlilory: qualUoanain 
teapon.ae .. relul. o( lOy lei I ...... d 
phyaidan'l rec:oameocialiORL 

(C) Phyaidan'awrillea opudoaa; 
(0' Any emploJee medical c:omplalnu 

rolaled co expoI~ 10 .. beltoa. 
tremoJite. anlhop.ylUlo. or actinaUIe; 
and . 

{EI A copy of U. laIormatloa 
provided to Ibe phylician .1 rwquired b· 
para~ph Iml o( bie MlCIiaa. 

(iiiJ The emplo)V aha1J enau.re Ib.al 
thla record il m.ailta.iaed for the 
durlltion of emplo,menl pllLl thirty (301 
yean. in accorda~ with zg Oll 
IVlo.:!O. 

7-IG-It 

(lee. 1tzUe(n~IIQJ 
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141 TrotnlnSll!coros. The employer 
,h •• 11 mdinr"," ilit emplnyee Iraining 
' ''C ll rd~ (r.r rone 1 yt=,u beY!lnd Ihe lUI 
. i'C oC t'mploymcnl by Ihllt employer. 
1~1 .·II·otl(lblljly. (i) The employer. 

up,," wrillen reqllt=st. shClII milkr. all 
r' ·(.lIrJ~ r"qui~eu to he mainlilined by 
Ihlll :I<!ction IVdililble to Ihe AUlSlant 
>;"t:rclary ilnd the Uireclor for 
.·~ . ,mlnillrOIl and copying. 

Iii) nle employer. upon requellt. IIh,,1I 
"I •• I.C lin" "'po.urr. M!cords rr.quircd by 
n.lr.lllrHphs (f) lind (n) of Ihis I('clion 
.,\·;aal;IUIr. fflr examination and cop~'ing 
tn HIfr.Ch.od employee!!. Carmer 
'::IIJ1luyt'!cs. udil\:lalr.d rr.fl,.,,'~nl:1tivl'll, 
.II:J 'h.! .'\sHishllll SCI'relutV. in 
"::':'JrllaO(;~ will: Z9 CFR 1910.Z>(1f1-(1!) 
,,"d ($lHi). 

(iii! The emilluy~r. upon requr.ll. ahall 
milk!! fonlpluyee 'mcdiC31 records 
t'!lluired by para:raphs (111) und (n) ur 
II,,~ sCf:lion aVllil.lblc for c"ICminalion 
.1;:.1 .;upying In Ihe subjl'cl emplnyee. 
aa~'une hK\'inglhfl sper.if!c wrillen 
•..• m!\Cnl of Ihe luhjecl empl"ym'! •• nd Ihe 
o\~:ti"llInl Secmlary. in .ccordilnce with 
~J CFR l!JIO..:!O. 

/") Tmnslt!r of rccoNS. (il The 
t:mployer shilll comply wilh Ihe 
N'qu'rcmenls concr.minR Iransfer of 
r,-cord. scI forth in ~ CFR 1910.20 (h). 

(ii) Whrnever Ihe employer cease. to 
.. 'II businc$II and Ihere is IIU .ucccuor 

( . ',Ioyer 10 receive <lnd retain Ihe 
IIrtl~ ror Ihe prescriOOd J)f!riod. lbe 

folplu}'-!r .hull nolify Ihe Dlr'ector at 
1!!lIst 90 dilY' prior 10 dilpoaalancL upon 
ra:quest. tran.mit them to the Director. 

(0) Dot~.-(lJ EI/«livfI dol,,: lbi. 
Ir.c:tion .hllll become effective (Inaen 
lldh. 30 doy. Crom publication In lb. 
F..deral Repterl. Th. reqwremen~ or 
Ihe •• bealo •• tandlud luued in JUDe 
1972 (37 FR 11318). u .mended. and 
publi.hed in 2G CFR 1910.1001·(1985) 
!'cmilin in ercect until complillRC8 i. 
"cllic\'~d with the polraUel provllioru of 
Ini •• ,andard. 

(2) Siore-up dau .. (i) Th. 
r~uif\.·mcnt. of paragraph. (c) thtouah 
(n; of Ihi. aection. including th. 
enllineering control •• pecified In 
ptlrllgrllph Ig)(l) of thi. aection. .hall be 
complied with by (InMrt date 210 d.y. 
Crom publica lion in th. Federal 
It.,ptarl· . 

(p) Ap~ndjca. (1) Appendic:a A. C. 
D. and E to Ihi. MCtion are incorponted 
III part of thl. MCtlon and the conlea .. 
of theM appendices are mandatory. 

(2) Appendices B. F. C. H •• nd I to thJa 
sP.Cllon are infonaatlonar.nd are not 
inlended 10 create Iny addilional 
·,blisalion. not otherwi .. impoeed or to 
" 'ract from any exi.tina obligation • • 

Appeadb A III § Ig2l"~HA ...... r-c:. 
/o.Ielhod-Man.d.oelory 

Thl~ m .. nll"lof)" "ppeno..lllt ."..afi ... tho: 
proced,,~ Colt In .. ly~anR /lit ulllplea Cor 
... tw5l01. Iremolile. Inlhllphyllih: •• nd 
... Iulolile lind .pc:ca!i'" qu .. llly control 
prol<.c:o..I"ru thai 1111.111 be implemented by 
luhor;lIunO:I perlomllili d.a .. o"lyail. ThO! 
l"III~'linll and .nillylical m"lha..!. deacrilN!d 
1lr.lllw ~p~acnl Iha elr-lIIenl. of the nllilahle 
mllnalnrin8 melhadl lAuch at Ihe NIOSH P'IOO 
nlelhc.dl which OSHA CIlnlio.Jenr 10 II. • 
CSIl'nlloiliO Ichinr Idaq~le empln)'c" 
Cltpolunr lIIuniiorin8 whll~ .1Iuwi:l1l 
4!lIIl'luYl:n 10 uae merhud. Ihal ere 1I1"!oIdy 
eat .. lJli.hecJ wilhrn Ih.ur orv;,ni&.llioN ..... 11 
emlllo~cn who .~ requit'ftd 10 condoM.:l 4ir 
lIIunolurinl under pareGfllph 10 or Ih. 
tla,"I"rd a~ required 10 ""lite IInel}·lil' ... 1 
luioonoillriu Ihill Ul'. Ihi. PI'O<'.eo.iure. or GIl 

~"i\ ... I .. nt melhad. Cor COllfOChna und 
aMlpdnll Mmpla. 

$.Jftll'lin,: and AIHl/J"lit:uIPror.r.dur. 
1. Th • ..,mplin, medium fIX' air umpl .. 

Ihull be milled cellulo_ •• ter fllt .. t 
melllhrenca. TheM ,1uI111x deailll"lt!d "rIlle 
manufecrurw •• luil.ble Ct'If' ,.,,"1 ... 
I~nlolile. anlhoph),lIill. and .dinoUI~ 
counlin" See below rur retec:tfotl 01 bllln~ .. 

l. The preCcrTed coll.clkM ",",ice ,haU be 
Ihe ~nllll diameter c .... I .. wilh an oprn­
f.ced 5Q.mm cxlenalon cowl. The 37"alla 
a, .. II. CIWI y be II.Md it IMCIIMIIry bul onl)' iC 
wnUen jualirlCllfioa Cor the need 10 II8e lb. 
l7·fIIIIl filler CoUIIII. accompaQi .. the aampla 
mule, in the employ .. •• IXpo.aure .-ilurina 
n:conL . 

l. An iii, Ikow rat. betw_ o.s Iiler/l'llia 
.nd 1.5lltcn/min IbiIU be .aeclad ror lba 
Z:S/IMI a_IIc.1( lhe 37-1'11. aMeIt.I. 
uMCl In "it now raIl betwflelllli'er/min 
and 1.5litcn/min ,haD be Mleeted. 

4. Wh .. re poaaibt.. a ..,mdaat air voJlUlle 
Cor .acb air _pl. du&ll be cou.ctad to yield 
belw_ 100 and 1.:100 flben par aqurlre 
lllillhnellf on the _bnae Oller. U a nltar 
d.rileDl In .ppa .... nca or it 100M due ia _ 
on Ih. fileer. a MCOfId ... &ball bt 
IllIrted. 

S. Ship lhe MIIIplKIa • ricld COIIUiinlr 
wilh lumeienl packin, C'IIaterial to pnYlftl 
dillodaina the coIJ.cled fibera. P.ddaa 
m:a!erical thai hal • hip .ledroat.tlc cIwwa 
on i .. IIIIi'.a I •. '~ IXpandad poly.lrnna) 
CIInnol bt u.:d bec:a1&N wch IMtm.l CA 

r""" .. Iou of fib«l 10 the ,Id ... ." lhe 
CA&Hne. 

L Callibnla •• dt Plnoul Mr.,!,!h" pump 
ber", •• ad aflft' VIa wilh I "~NMn""liv. 
Oller ca ... UI Ina tailed ~w_ lhe pwap 
IInll lhe c:aUbnllon dl'llca. 

7. Pcnonal ,"mpl .. dwlt bt tun Ia tIM 
~brealhlna _- of the llIlploy .. (I .... 
IIUliched 10 Of' nat lhe collar or "'pel ....... 
the! WOtlta(l fMoe/. 

L f1bet counll .hall be cucle b, poettlvI 
phuc contrutlllinc a micrcMcope wilb an. 
11.1 10 X eyepiece and • 40 10 U X objective 
Cor I 101111 IIWlllifiClillon 0{ appnnimailly 400 
X .nd II numeriCOlI ap4rtW'l of BAS to o.n. 
l1H! lI1iaoac:npe lhall al80 be Oiled witb • 
.~n or U1~ fililr. . 

a. The miCT'Q.copr ,h.1l be fitted wUk • 
W~lton.Becl.r.III!Yl!l'itlal ",tleu!. C.IIlibnted 
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ror • "fOld di .. lllr.ler oC 100 llIiaomelen (+ I 
- Z nllr.mmel,,"I. 

10. 111,: 1'~ :"I:' ,hirl delecllon limit of Iho 
n.kmarnpc shOl!: be aboul 1 dearen 
m .. .sa.rrJ u:;ill8 till' II!;E phase thiA lell Ilide 
liN nuclin~ bl!luw • 

a. pt<lc(" Ihl! 1.,,1 .lide on Ihe lIIicm~"pe 
Itll"C Inri cenl,... il'lnder Ihe phaae Objecliv,.. 

b. Brinllihe blockl of If'OOv~ lin •• Inlo 
ronJL 

~rh. iii"'" CUli6illU 01 _n .. ol 
sroo\'cd lint'S (1'..1. lQ arooVd to c .. ch block) 
in o..Icaundinll order of vililrilily Cralll actl 1 10 
7 ... :ven bei'lilihu IUlt vi.ible. Th. 
requif'l!men:1 for ub4tiIOs. lrelnolile. 
IInchnphyl!ilc. :ano..l aClir..,lilc cO'lnlln, are th.1 
Ihc 1I1ir.mlCOpe opliCl mUll ~1U1'IItha 
~1I..d lin ... in tell complelcl~·. althouah 
lhey mIIy ,.ppcar SOIM",II.1 Caint. IItId thai 
Ihe IVOOvr.t.lliMI in SCi, • ano! 7 lIlu,1 bt 
in"iliIJI.t. ~I 4 lind S mu,1 be .. II ..... 
partially viaibll bUI nwy Vilty .lilJhtly In 
vi.ibillly Le'w<"!n l'IIiaoacopn./t. crucrGlCnpe 
th.1 C.i'" 10 -.t It .... rrquihmenl. bat 
eilMr 100 low or 100 hllh • raolullOft 10 bt 
u-t for aabnInr. IrmIoU ... anthophyllllll. 
and ... '\!nolil. countin .. 

Co U lhe Itnllp dellriorl .... d ..... aad 
at.llue \.be ml~ oplica. U lIw probIe. 
pomalilL r,wult the microlcopa ... nulactuw. 

11. Eilch Nt or Wlllplec &lUta willindude 
10 parca.l1 blub or a mlDimUlll 01 % bIaab. 
The blank ,..ulta lhaU bt .wraced IIftd 
IIIbtnctad rt'Oftl th. analytical ... ul&l Wore 
nportl ... Any Mdlplae /'I!prnalted by • 
bli&nk hllvln, • fiber ananl In uc:eu 011 
liben/1OU n.lda lhaU be "'lectecl. 

1%. The IaIllpla tbaU II. __ lad b, tbe 
ec:.lona/lrirla:lia .. Ibod Of'1 ... hocI willa 
11ft aqulv .... al ind.n 01 rolract1oa lad aUaiLar 
darily. 

13. Obtet\ .. the rollowlnc couatJq naI ... 
.. CouDt anly Dbaw aquallO or 1\XlIII' theft 

5 calaameters. toI • ....,. the IInfIh of oarnd 
ftben alootr the CIIIft. 

b. Counl .U pattIdeI.1 a ___ tn.oUte. 
e"tboplayUiIe. lind ac:d.DoUlI that uve • 
~cJHo.widtb ntio (upect nl..,. 013:1 Of' 
Ifta~. 

c. flbeta lyiaa catltel), wlthia the bound.arr 
al tt. WaJt.or.-8IIckeu anUc:ulelWd abaU 
ncoUve • &:OIUIt 011.. Plb«I aouint the . 
bouadary OCIQI, _Inl ODe aad willia tbe 
drcle. wU NCIi".. &he COUIlt 01 one ball (~). 
Do not OIMIIIt .ay IIber that ~ 11M 
pUaale boIandary aaore than 00CI.1laject 
aAd do not covill any other ftbeta __ 
IboIaIh rbay lIlA, II. vtaibla autalde dt­
.,..Iul • .,.., 

Ii. Count blllMll .. 01 ftben .1 _ ft_ 
aa .... lndlvidlMl nben c:an bt ldeatllad by 
ob.rvi"l boch ends alIA IndivtdUotll Abet. 

.. Cauat IftCIU4b antleWe Reidt to J'tId 100 
ftben. Caunl a ~ 01 ZQ nlldc .ap 
COIUItInc al 100 f\aIda I'CpI'dlaa ollUMr 
_to 

14. Bltnd recoun .. abaU be coad>actetlal dae 
nle of to parcmt. 

QuGJily Cutuvl ~ 

t. Iatre"'botu.ury JIt'OtI'1UL Each Ltrbo.alot)' 
ud/OI' Hdt CCIftII*IY with _ thea _ 

~ COWlt,", didea ab41J .. tabWa I 
IllIt1aUCII.Ilr dalsned quallty ___ 
..,.... 1n\'OIvillC blind ~ta aDd 

,leG. 11Z1.A, AfII*'Cb AJ 
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(~.hlor"l.un .nd Qu.alily C .... :r .. ; 
11. c..hbr ... on o( Ihe WoIllon·8<r.kell 

", .. lIcule. The di.lIlIelar. d.lmml. o( Iho: 
c'fcul.ar c<lunll;'1/ .,... .. oInd Ihe disc di,lmelo:r 
n,~~1 1M! sflrc.iieJ ""hen ur.jer·n" Ih" 
II' :ulcu!e. 

• . Inserl :on!, I"illlolhie arillicu!e Inll) Ine 
"! .. piece lind (UC;UIlO In.l lhe ar .. ticwe linCi 
.," _".arp IIl1d cleu. 

b. 50:1 Ihe "PPNprioite inlcrpu!,dlaf)' 
J ..... n..:e lind. If .. pplicabl •• re...:lUlII 
blll'JCW.r htllJ .. Jjuilmenlso tholl In .. 
ul"rcnllir ... lif)n ro:m .. iD. CUl1llOlnL 

1:. In,;I.il lbe .w Iu"~ ;.c phale objective. 
d.l1 .. cl: .. ~lil8e nliCl'umel~r on th" 

mu.:ullCllpe u\.lo:ct "I"ill: iAIld (ue", Ihe 
m:eroscope.:n Ihe IlnoJu .. le lic&: •• 

e. Meol~ulc Ih" m.llmiflcd .,-1..1 lenilih. 
L.I::ulIl. u:;;r,,, Ihe slall" micrI)OI':h'r. 

(. R&:IiI"~" Ihe &r .. lieul" (Nm Ihe 
mlcru"cupe lind mo:uute ill "eluallVid 
lenilih. I..(rum). Thil coin be.l be 
,:u:conJplillhed by usina ... hllle fillN ",ilb 
vemiera. 

I. Cllculale Ihe circle Ul.m"ler. d.~Dlm). (ew 
Ihr. Wlllton·8.lUc~lIl!ralicule: 

~D 
,J. .. ---

1. 

~-U1. . '106 IUD, 1. Ia z.93 nun 
.. nJ 0 .. 100 um.. Ihen d., - 2.71 mm. 

b. Check Ibll fi,,1J dWffieecr. U(lIcccp",ble 
rlOll4e 100 _ z Z _) Wilb a .use 
miCNIIIlllOr up.xJ n:c:eipl wlhe lVatic:We (rom 
lhe manuCOlclu ... ,. Oclo/mune fi&:ld am .. 
(n&r.l"). 

12. MicrolCOpe Oldj",lmenla. Fol!ow Ih., 
mllRuCoietuter·. il,,""cli .. n~ and .. Iso 1"­
fnllowina: 

I. Adjul the llilhl SOIlt'!'".c: (ur even 
iI!uminOltion aaou Ihll fi.:lrl or "iew .. t Ihe 
cord"a.er in .. 

No&..-Kuhler iI!umiRHlil)n I. pRl(.ml!d.. 
whe,'e eYlliI4bl •• 

h. Focu. OQ Ih. p41rtieul.t&!. m.tlerillilo II. 
'lUUJIiocJ.. ~ 

Co M.w .ure Ih.1l lhl: iio!ld iri.l. in focua. 
co:nl.red on lb. sample. and open only 
.Qouah 10 (ully lIIuminalc Ihe field of view. 

d. UN the ta:lelCOpe ocular .upplied by Ihe 
manuIaelUlWf to eoaute Ih .. l the P""H nna. 
(oI.N1W"t d.iaph ... p' .ad ph ..... hiCtinll 
tllllna"n14) ..... concantric. • 

13. C!:;:cllha pba .... hifl d.tlectloa limil o( 
Ihe mlQ1JlCOpe periU4iicaIlV. 

.. R.muve Iha HSE/NPL phil_contrail 
lell lli.ia (rom ill .hippill8 conillinu anJ 
cenl.r il under Ihe pba .. objeclive. 

b. BriI\4 lb. bloc .. o( lJI1Ioved liae. inlo 
fol':l.LL 

No(a.-Tbc .lide canai ... o( "",'eo teta oC 
aruc..vel lca. 2U Il'OUv'l 10 lach block I ia 
J.:.cr.nJ .. ,~ order o( "'4Ibilil~ from lot'" t 107. 
Thtl Rquiremellll fur counull¥ .:It. th.-l lhl 
m • .:NlWpr. oplaCi mUolI re ... I". Ih. &roov.d 
hU':5 In k!1 l cumpl.:I.,ly. IIl1!1ouah they /lIMy 
.f:pc:4:' .on.l!""h4' f.,:\I, ,,"d tholl Ihe JtOO"~ 
In"'" in lel~ illo 7 mul ~ in"i.ibl •. s,,1. 4 
.. ncl 5 ol4lsl bt! .. 110:8.1 partaall)! vi",bl .. bUl 
"'.)1 Volry s.lillhtly LQ vislbilily between 
microacope •• A ,niuClSCllpe whicla faillio 
rn-=el Ihu. NqulCelUo:nl. twa .itlu:r IOU low or 
")0 hl~ II resolution 10 be UMd fur Irbellor, 
1I .. m...lile, OlnUlollbyllile. .n.1/1cIUlolli .. 
l:o'JC:1inll· 

Co If the imase qW.1i11 ckleriolidcM, clean 
Ih. micNlCIOpe ol'lica oIad, illh. pl'tlllltim 
j:.l~i'la. conaull the mic:ruec:ope 
m .. nu(aClutet. 

H. QUlllily cUllIroluf fiber 1.'Olanta. 
Ol. PrepH'" Grid CIIunl fillld blilnU .. lone 

with lbe lield .ampl.: .. IWp.ln lb. COWlI. 00 
each b!:utA:. CMleuhllll lb. me.a alth. fie'" 
bll~ r.ounl. lind .Ublra&.llhi, valw IroOl 
.ach aowpl. counl bcfoc. ,..j)I.IIWIllhe 
tewh.. . 

Note L-lbe id.nlily or the billa faltera 
.nould bit WIln.lwn to &he CO\UlIU until aU 
COWlll havl! b..~n compl.&.od. 

N&t .. z: U a fio:ld bluIr. yicl.Ja fiber coun .. 
an:alt:r IMn 1 iiberl/l00 fi.1da. rep.ll1 
puuible conUiaU.II.aUOIl of 1M ",mple&. 

b. PerfllC'Dl blit.ld fICo)I&Il" by r!w &iIIU 
cnunll!r on 10 percent or mle,. counted 
l.li&!es relwbeled by a pG'I4Ml olbat th.a !be 
caunler). 

t5. UN the roUowiftl .... I.a d.a.ruuu 
whll :h.,. a p4ir or CoIIUIlta QQ Ih.a I.&I1II Iii .. 
sh.)"'" be rej.cled ~I&N or pouible biu. 
Tbil 'lMli.llJ': uLinwlo. Ih.a COWltiq 
repe,,'OlbiliIY III IIw 9.i~ COII.fldeAc» Inel. 
D~r.1lhlt _pl. illhe difYennca betweea 
the two ColWlII eJU:Hda %.77(F)I., wbarw 
F ~ avet iI~ of th. two faber c:ounLl lAd 
..... rew!ive standard d.vwlloa. wbida aboWd 
be d.rived by aach wbx-.. uxy lwMCi OIl 
billorical iA-houN dati&. 

Na&e.-U' • po!ir or CICMIAII Ie ,..jec:lecl I •• 
rewll of Ihi. 1"'- recou.a.llhe """'jniol 
Mmpl .. ill dwt NI lAd LMC dwt 01-'; COUAtI 
III1.WI th. fll1ll COUAta. DIICIt'd ...u ,..~ 
paiM coun .... 

IlL Enroll .ach new COWl'" IA a tfalA1n1 
COUlH th.1 compua pedOrm:&QCII or 
counlo:,. on • ",arl.ly of .. cnpI&:. ""A& Ible 
ptOCIoJW'P.. 

Na&a.-Tu m.u .... aoact Npraduc.lbllll)" all 
I.t&bocwtorl .. fllI8"MCd In aabntoe. tnmolit&. 
unlhophyllil" lind IIClinolil' c:uunlina an 
rcquiM 10 p .. nic:ilUle ill lb. I'rofIci.nc:y 
Nw.I}'liCIII Te~lina (PAT) Proaram a.nd aboulJ 
Nulinely panlcipal. wllb olb« ubnIO •• 
Il'l'rnolilt .• 0'hopb~lUle. and .dUlolile fiber 

REFERENCE FILE 

U.UonIIRi I .. bandont. 10 thl! elll;holn;j~ o( lielJ 
,"mplon 10 comparr. perrurm.nCII u( counl.,.. 
MO:IJun:l1I.nl 

11. PlII"th ... IiJ. on Ih. Dllch.ak,d 11;"e 
o( Iha calibr.,.J DUcroacope WIUl the canlw 
o( Ihc fill.:r uuJ., Ih. obj~cu"" len •. Focu • 
the DlicC1llCOpe on the pl"n. of Ih. liltolr. 

la.lkaul .. rty check phaM-ril\i .ali,nollnl 
and KoWer IlIlI.OlinoilioA. 

tG.. The (oUOwin., ..... th. counlina nil": 
• • COWll OIIly fibc,. lonser ItwA ~ WIL 

M., •• u .... lb. lenalh of CW\'ecl m~n .loAlthe 
CW"Ve. 

b. Counl only fibotn witb • lenalb'lo-widlh 
ralio I'qu.llo or P'llIler thaG :J:L 

Co For fibe,. 1h.11 eros. th. boundllry uf Ih. 
.,..lIeu!. fi.lJ.. do the (oJjowina; 

L CoWlI .ny fiber lonllo:r Ul. S uta 1"4111 .. 
.nlirely wilhin the analieul. atea. 

Z. Counl I. n fiber any fiho:r wilb nnl)' one 
.ad I)lin, withia Ih. 1"I1I~lle Olr.L 

1. Do oul cowl! an)' fiber thaI Cl"CIlf'1 Ihe 
arnlieule boWld.ry mOrl than aRC.&. 
~ Rejecl aad do DOl COUllt 1111 olbl." fibers.' 
d. Count bllAdLat of f&ben alone fiber 

ua1aa ind.ivldl&ll ribera C4IA be h1.allfied by 
obNrvina both mda of II fiber. 

e. Count enouah p'atia&.le fi.ld. I.a yi.1d 100 
fibOlra. CoUllI • aWWaWll of ZIII 6eJda. Stop at 
100 fielda rwprd1eu or fiba' cau.at. 

2Q. Stut COUllIina from one tad of Ibe filter 
and prusra.a alanl • nella! Un.e I.a the olber 
end. abih eilher up CIt dowu OIl the fill.r. and 
conliaue IA IIw Nvene directloa. SotIICt &:Ide . 
,..adamly by IooIWIc away Iroaa the eyepiece 
bricfty while advanc:i.ac tIM ~ .lqc. 
Wbaa 110 _____ 18 COYWI c:a. Ma CIt 1DOt. 

or the field or view, rwiect the 8.14 ud NI.el 
aoolher. Do oat report ,.~ 8e1da Ira lbe 
awnbolr of tutal 6a1d.a CoIIUIlt.ad. 

No&e.-Wba COWltiq • fiaId. continlaOUlly 
acaD • nAIl or foc.al plaaa by IIIO'Ita& the 
lin. rOCUl bob 10 cIatecl wry floe flben 
which have becaaM embedded Ira die mler. 
1'be am.all-cUamec.ar fiben will be wIlY raint 
bul an an IADpon.ant coalribulioa I.a the 1.at.a1 
COUAL 

CaI.culatloa.a 
n. Cala&l.a .. lAd repoc1 fiber daWl, QQ 

the Ullar, a (Bben/_' ); by dJvWlinc the 
to .. l fib« COWlt. II: uu the _ lield 
blank COWlt. B. by !be _bee or faclda, II; 

and the Geld .,.. .. ,.. (Q.QQ716 _a rew a 
properly c.aIlbnt.ecl W a1100-Bec1Lelt 
ar .. tic:u1e): 

P-B. 
It - -- ftben/_I 

(nl(Ad 
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pcnnilled 10 1M UU'<110' UbcaILls. lfl'm •• li,,.. 
anlhophyllile. and actlnolile work. for 
,.lfrecti ... prolect:on. retpintlon mu.' nl )·0\1' 

r~C. 4nd l\eo\d InuSly. Your emplo~~r i, 
reqUIred 10 coodW:1 fit le,1a when you II!. 
r:nl u.ianed I ntapi,alor and .v,,'1 II man'''' 
Ihern'h:r Rl:"\piralon ahoulc1 nul II. 
looacned or removed in wun. .iI"OIli.ln. 
WM .... Ihelr liM i. r.qul/"I!d. 

B. Prolectiv. Clo!hina: You utv teI.luite:! In 
W"/AT pmlec:tin c:1olhina in work lre"l ",.1:<:(1& 

.,I~.t ..... Ir-emt.llill. IlIllIophyliite. anoJ 
4(.1J1\ulite fiber conceoUalionl III.CCeJ Ihe 
penniUlllle expo.ut. limit (PELI of 0.1 fie.. 10 
preHnl CI.Inlilll1inlilion of tha .!Lin. Whetv 
prolllClln c:1011W1i t. requ..ired. your eUljlloycr 
mUIII plovi40/ )"eMI with c:1lW1ll111lGnt .. 
Unku rOil ..,.. workina o.a II lara- lOaLe"os. 
lremnlil". antbophyllile. lind Ilclioulil. 
removlOl ur da:lIWlilion proieCl. y.:.vr CI1\ploy"t 
GI ... I 101.0 ptov;u. I c:hanp room lind 
119,.;,,1. Iod:cn [Ot )'our .treel c:1otba lOne.! 
I:ocu:&lIIin"lad wuri! c:1oihca. U YOIl 4 .... 
woriti,'1 Oft a lara- lIabe.tut.. tnmolil .. 
anthupO)'IU&e. and actinolite removal or 
UurnatitWn projecL lOAd wbare il t. fe".ibl, tu 
60 IG, )'CMIIemployullW.lt provide. c:1e1U1 
I'0OIII. abo_. aM d.c:ocuamiullon rooal 

waLiaUOWl 10 th. woril "I'M. Wb.a Ie."i", 
!hI woril ...... y_ aaWlI nrmov. 
c:onwaUAMced c:101h.1.aa beron proc:ecdIna 10 
Ih. IobUWH. U tIM Iobow ... II 001 Id\lClnll 10 
the __ Inra. you aallM VlQlUaa )'Gill" 

c:1uthina befon proc:eadi.ac to !.be chall4" 
rooal aod Ihow .... To PAveDt Lahallnv (ilMn 
III COQ&ilCiulad c;baqe _ aod lho .. d"I. 

II.v. your tv.pitator o.a uAtii Y04I Ie ..... u.. 
IAow ... ud au ... th. c:lau c:baaa- roocn. 

IV. DtapoNJ Pruc:edurn and CaaDUP 
A. W ..... that IN aaoaatad by pro~II'" 

",here labnto-. tnmolita. ulhopbyWt .. lAd 
ICtiDoUla ia ptaeftt iDdudc 

1. Empty .. bn&oe, tnmoli&e. uIhophyWI .. 
and ICtUIGUt. ahippinc CIOClIain ..... 

1. Proc:eu w .. tH .1Icia II CIlltiql. 
trlmll1&Q1a. or nrlac:1 malari&L 

S. HouMllMpi", wille froaa IWMpi.a& or 
Y~ -

.. Aabatoe. tmaoU&e.lD1!IopbyWla. lAd 
.aIDGUI. flnprooflna or buulal1Ac material 
rbat " Amoved Croaa j).r1Jd iAP. 

L Bu11dU1c prodIII:la ·that c:oatala ubaatoa. 
tralDoIU •• .athopll,WI .. lAd KtitIolir. 
ramovwd dllline buildiAt reoDV.Uo.a Of 
~u.-

.. Caa&a.aal.D&ted d.1apoaab\e pcotec:dn 
clotJUq. 

B. Emptr ahlPPml hap ClD be flaltGMd ""'* Phaa.1 boodt and packed lato .ltt1Pt 
0001.,,-,- (or elI.poaaJ.. Emply abi~ 
dNIDa an cWl\cW1 to c:Iaao lAd abCMIJ4 be 
-w. 

c. V IQII&ID 1. or di.poaab\e pal*' Allan 
aboe&ld DOC be c:.ia.aed.1Mi1 aboWd be IPRyeci 
wtth • n- _Iat aa.ial lAd placed 1010 • 
\.abel..! WIaW c:oaLItiD .... 

7-10-411 

D. Proce ....... , •• nd bouukeapina ..,eela 
.hauld 1M w.lled witb w.c ... or • aUAt\IIW 01 
w.ler """ au.nIOCt.an1 prior to .,.a....1Ac III 
d"poI.,bl. CDn~ 

£. Mlilen.1 COGlaiAina ubaalO" lIeaIoUI .. 
all\h"ph)'tlil .. !lAd .«:lIooUI. thac i. nrmo"ed 
(ltJm buildinl' aallM be diapoMd of Ia I.alt· 
""'I 6--mil Ihid plaatic bqJ. plaltic.lined 
cardbo..rd containan. or pl •• lic·liDed DIet'" 
coniaOne,... Th ... w ...... whlda IN Amoved 
wbil. "'II. ahoWd be aaaIad uu:anlaln .... 
bftfore they city eMIl 10 IlUAlmiu the rei ..... of 
l.be.lIM. treaaolil" anthopbyW&e. lAd 
aClinolil. fibe". dllriAa budIln&-

V. Accna to InfocmatioQ 

A. EMc;b y •• r. )'OUt" ampJoyar II reqllired to 
inform ylMl ol !.be WoraaatJoa c:oatained Ia 
\hi •• tandud lAd .ppaad.Icn (or l.heelOi. 
lremolil" anthopbyUila. aDd MCtIAoLiI" In 
addilion. your lftI~o,,, aalllt iaaCNc:l yw ill 
Ihc prop« work pnc1ices fot IwIdWIt 
Illlllrial. coalaininl ubaloe. tnmoUta. 
IJ:lbop"yUi&e. 1AIl.c:daoU&e. IAIl (be axnct 
liM of pIOtec:Un aquipIMGL 

B. Your aaaployer t. nrquintd to dlrtcnDiAe 
wb.ethGr ,._ IN be&IIc upoeed 10 ubeetoe. 
u-li ... aathopbyW&e. aod ac:UooUta. VIM 
or your ~I.d" baa tIM nabl to 
~.laII'IoY" ~ta &ad 10 
rac:un1 !.be I'MUlta obtaJ.a.ad. Yow eaapIo)' ... " 
Nqlli.-.d to Wona you 01 your 'xpoaanr.. aDd. 
I( 1011 IN upoMd abaft !.be perm.la&lbie 
llmil. he or abe II nrqlAiNd 10 Wona fUll 01 
lb. act10aa lll.at .... beUIc taba to .-.due. 
)'OUt" axpoMI'I 10 wtlbla 1M penaI.IIlbIe liaIL 

C. Yow ampIoyw Ia nqWred 10 kMp 
nrc:unia ol1D111' axpaeIINe lAd IIIOdk;&d 
IUl1liAatJoaa. Tbae IXpCIIIWI ncorda awet 
be k.ept (ot a.t .... ttblrty (301 years. Medk:al 
nrc:otda aallM be kept far tbe period ol YOIIt 
1AlPi0v-t p1l11lh!rtr (~I , ....... 

D. Vow.ap&o,.. II nqWred 10 nr ...... 
yow expoaww lAd IIIoIdic&l r.:orda to your 
pbylic:i.lA or daipteci ~IaU" upoD 
)'1MlC wrillaa nqu.L 

~H"IU1'leIJ U •• d 
~(ill' M •• Ank, " 
~~,wa.. ... Ad ..... P'­
Wra4I&efJ 

L buM ollDtIJ Iabala.-..latnticn 

n. To.alcoIocr 
Cl1AIca1 md.Dce 01 1M ..... .a.a. 

aaaoc:Laced wtlll ~ 10 uba.toe. 
traeoI.i&e. .a~1a. .ad a.ctiooU&e. " 
pnMRllIl the fonD 01..--.1 ~ 
.pi.daaa1oJotPc.al ltudMa ol occupaUoaally 
e~ -un. faaaIJJ COQlacla ol-w... 
aDd paraona U\"Uza _ ubMcoe. u.ooIi&e. 
.athopbyW&e. lAd 1CtiDDU .. aa1Dar. n­
.Iudln bave ahowa • dellAita IIICIdaticn 
belWCft IJtpoan 10 l.t-t. a-ua.. 
IAIbopb,W ... aod a.cUooUr. a.acl_ 

increuod incidence 01 luna ClRCGt". plaunl 
.nd renlon .. l ca.aeolheliom.a. ... U"olD .... ti.aaJ 
c.ancar. and ubulo.i&. The leu ... II I 

di&4lbliolllibtocic I"", dLM ... thaI t. ClUMd 
001" by .xpotura Iu .abftlaa. ExpGIutw 10 
.. bellos. lramolil .. an!hophyWI .. lAd 
aClinolile baa .Ieo bc.D uaoc:i.llld with .11 
IIIQlued incidaaot Qf eeoph.q.IL kidney. 
Iaryn~al. pb.arynaall1. end bllCClll Clvilr 
CAnoe,.. ~ with other knowo chronic 
oc:cvpalio.a&l ell_ace. diu .... lIOdAtad 
with •• baeIOl, ftCllOlill • .alhopbyllile. and 
"ctioollte .. ur.Ur .ppaan lbollt 20 ,II,. 
followiDc tlae fitlt CICQ&I'reGQ ol aapol&llC 
111.,.. .,.. no UoWD IQlla elJ'acll IIIOCiltad 
with IlIpGlutw 10 Itbea&oa.lIIaIoUl .. 
anthopbyUita. and actioolil .. 

EpidcmioWaicaJ .IYdi .. iAclicala that the 
riak of luna CIAc:a" IalOC1C expGMd wocUnr 
who .1IIGIr..e ci,.,..,," i ...... 11)' io.c:ruMd 
o.\'<Ir I.D. rillk ull"", cancer u-c 0.00-

upoMCi lIDOken or 4IJ4)OMd o.ao.moh ..... 

1"'- .Ludia l1li8"1 that c:caaaliOQ of 
• aaolWla wlll todlaCl the riM of 1Il0l c:ancur 
for I pano.a upoMd 10 •• bnto-. cr.moU&e. 
.a1hupG"W&e. lAd aclioolite IMit will not 
NCbrca it 10 !.be MIDIlnft of ria" I. thai 
1Jdat1na far u axpcMCd worlw who Iaaa 
... var uaokad. 

m. Slpa and Symptoata of ~&ed 
Diaaue 

'the "sal lAd ')'1Dpcocu olluaa c:anc:.r or 
..,uaua .... ttoal c:.aacer Induced b, txpOI4n 
10 • .-ao.. 1nIDoU&e. utbopbyW ... aod 
.Clio",1I1a .,.. oat ~ a.capl that a cbee& 
Xoof'I, ol .. upoeed p.tieILI wlda 1II1II c:urar 
-1 a.baw P'--aI pLaq .... p&ewaI 
caJd6aUoa. or p&.wal fibroMa. SJDtII&.CNDI 
~ ol •• ocbel1oaaalrlda 
aA.ottneae ol '-ella. pam Ia &be -.u. of tIM 
cbat, or .bdoalul pa.ia. u.ochelioea .... 
• aauda -..lalaDCy period ~ wllll 
luac CUCIII" (40,..,. _ ..... 1~ ,......). 
lAd lDeIOChaliollDa II thanlcn \aON likaI~ to 
be rouod IIIKIGI wen.. who __ w-.. 
a&pOMd 10 ...o..w. at .a early .... 
UilOIt..uoaal Ia alw.,. CataL 
~oaI. " ,.,'_Ir)· fibroeia CUMCl b, 

aM _1_'ldoI ol ubea&w Qbera la!.be 
l~ S~ IDda.de IbottIMM olbtMtla. 
C9"~'" laap.. lAd v .... rMliAp ol 
~ WbaCl dae Iibroeie ~ 
a.bar1Mon ol bnada occunr eveD at .... 'I'M 
dl • .."...t. olllb-40.4. t. buocI OG. w.w., 
01 axpo.wnr to lebeaIOl.!.be..-ac.a ol 
~Uc~c:baop.. -S­
\up&cal.orJ cncklea ( ....... " aod oc.h.w dI.nJcaI 
c..b&raI ol fllxoUac IlIAC w.-... PMW 
pia .... IoDd "daaaine IN .. "" OG X· 
... ~ laII.aa dIIIltac tII.a ...rt)' ...... ol tbe 
cl~ AabeeIOlAIII on.. I .-..-.. .... 
diM-. ...... Ia (be I~ ol ClOO ......... 

'ql a Illre. aldaoqA thla ..,.,..,. to be I bltblr 
IDdlridv.l l _ c::b.eftdariaUc.1a ......... ca-. 
duda -1 be c:a1AMd by ~ or 
carciIMC faiW.nr. 

(lee. 1t1G.1001. ~ lilt HI 
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TOXIC SUBSTANCES 

IV. SwvaiUliou and Pre~c.nllva 
~den.tioN 

IU aoled abova. expoau ... to .. ~IO" 
lAmoUle, IllthophyUile, and actinolila hal 
heea liaked 10 aa increaMd rialr. or lun, 
CMnC«, _lOm.lioma. ,aalralnlealinal 
cancer. aad ubetla.ia amone occupaUonally 
upcNOd woritCll"l. Adequal. ICI"HRiqI.ali 
10 delcmWJe an .mploy"'. pol.aual ror 
dnalopin, Nrioua chronic diM ...... uu. a. 
cancer. hom expoaurc 10 a.be.loa. Inmol" .. 
anthopbyllil., and aCllnolihl dD nol preNnlly 
.. ilL Howevu. ",me luI .. particularly chili 
X_y. and pulmoPAI)' runcllon letll. nuIy 
todkal. Ilaal .n .mploy .. hal been 
overupoacd to albcalOl, IntnDU", 
anthoph)·UII .. and acUaolil .. lnctIaalnc hi. 01 
b.,. riak 01 d.evelo pina upoaure-relMled 
chronic ~ .... It i. impurWll ror the 
phyaic1aA to become r"miliar with tJa. 
GpCRUAa coadltionl In whicb occupaUOC\IIJ 
ex.-ww 10 ubestoa. 1ft1D01i1 .. 
IllthopltyUiLa, and actinolil. I. libly ta oc:cut, 
1bla ~. putia&latly ilaponallllll .".Iuatill, 
cudic&I and work laialori .. Illd III conducriq 
phyatca1 u:aaUAl&doaa. Wba III act1ve 
_ploy ...... been IdanUn.d uluavina beaD 
ov~ to ubeacoa.lraInOlil .. 
Illthoplt"WLa, and actinDlil ... _ae&&rll tabo 
b" the eapIo"at 10 aJlm1naia. or Wlital. 
rUllhcr upcNUN thould ,lao Iowat lhe rick ol 
Mri_Ioaa-a- couequaacn. 

n •• lIIploy_ Ia Nquind to lutitva. , 
medicaJ 'lIReiUaau proar.lII lot IU 
anaploy_ wbo are 01 wiJJ be expoaed 10 
albaeCoe, tnmolt .... ,0IbophyWI" and 
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actinolile al or .bove Iba ICtloa leva I (0.1 
fiber per cubic CIIIU.-11t' 01 airl rot lO 01 

more ciaya 1M" year aad rOl IU amploy ... 
~ho are a .. ,sned to we.,. I nejatiVe-preMUR 
,...piraIOl. AJ1alWllinauoaa and proc.dutn 
IIIW11 be pcdormed by or und.,. the 
aupeniaioa or, Uceaacd sabyatdaa, II a 
re .. ona~ tiawI &ad plac.. and lloa coet to 
tN_pIoy_ 

Althouah broad latitude ,. atVIG to the 
phyaJeiaA Ia prNCI'ibtq ~c letta to be . 
Included III tN IMdicaI .1IIV.lUaoca ....,... 
OSHA rcqllirea 1Ac1l&1ioa oltha Collow"" 
elelDlnll Ia tha rautlna exam1naLloa: 

(I) Medical and work billoria willa .pedMJ 
IIIIphaa!a dJredecl to 'ylDplOlDa 0I11Ie 
.... plntory .y.l ..... c:a.rdWvucuJ.,.qt&.al, 
and dljIC.ti\·e trKt. 

(ii) ComplctiOll olthe "'apiralOI)' ctlaeuc 
qucauonoaln CDIIlaiMCi III Appendix D. 

(till II. pIlyatca1 uuaiAadOll1Ac1ucUnc • 
chat rocn .......... ud p .. lmOllery fuAcUoa 
IhllballochadM .............. 1 01 Lbe 
.mploy .... Con:ecl ,,11&1 capacitr (FVC) IIAII 
lorc.td upirtlorJ "oa... .1 OM IOCIIOd 
(t.n'.). 

(iv) Ally t..baralol'y ot cMbtr lalthalthe 
llUInUntq phy.JdaD de-. b, tOUAd 
medical pr.ctice to be -.,y. 
".. _ploy- b required 10 1Mb Ibe 

ptHCIibecil ..... .,t1l.ble ,11aut tllAuaU, 10 
IhoM empIo) .... CGytnd; !DON or ... IJwa 
.pacilled II rec:oaaDIadId by the exua.INaa 
phy.1da.a; and llpOII tenUaadoa ol 
_ployacL 
".. .ap&o,ertt nqulnMI to providG cbe 
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ph~"'d.n --'IUa the roUowinc 1nf0nuUoa: II. 
copy o( thia a.1l\4ud and app«lodlca; • 
d.eecriFtioo 01 tb. employ .. •• dutMa .. thty 
n:1 .• le 10 .. abcslo, expoaun:: lhe ""'rloyec·. 
rCI'I'Cacnl;ui\,. IIlVc:I or r"ikII!lre 10 ~.IJc~ICIi 
In:.nolile. anlhophyllite, ud ~':lilwl'lc: 01 

d.:lCripuon or 1111)' peu.m~1 pralolcliu .nd 
relpir"lull' tlqulpm.nl ....,d; .lAd inr<lra~tion 
rrom pl'ni~ _diC<&1 tlUlllliAalioaa Af Ibe 
alfCClIid _,,10)_ Ib.I ~ aol oth.nwiae 
ava.ilabla 10 Ihe phYlid.I.A. MalrJaa Ilai, 
W<ll1IUIliua IVaibbla 10 Ibc phyaidaa wiU 
~M1 iA Iba .vwualWa or tha employ .... huhh 
ill m.lioa 10 Ulianad dulie. and filnCSI lu 
WUl' pcnon&l prollCun aquipcDllcu. if 
raqufrvci. 

The tlllp/Ryer ta rcquJNd 10 oba.ta, 
wriUcn OpiniOll Ctoaa the u.amiAia, pby.idwa 
COIIlainiaa the .... uJlI o( the m.Jic.a1 
tlUUNllllioa; tha phvlidu'. opiAioo u 10 
--.h.ther lhe ttnploy .. bu Illy dcllcltd 
IDCdiul condIUoaa IMI would place Ih, 

. IUIIpIo" .. II at. lacneMd nair. or ellJlCl'UlW' 
,..~ted cIIacaM; My rac::am.andecl 
Illlllllltioaa Oft lba IIIIPIo)' .. ot oalba .... 01 
pcnonaI prolecli" equlpaacnt and a 
.LlICIIWftt lballba etIIplo)'H btl beeft 
tnlonacd by die ph)'liciaa Af the reauJ .. 01' 
Lbe 1IItdic.t1 ellllllinatioca and of u, Ifttdic:.1 
conditJoaa relat.tod 10 ubnloa. u...oIi .... 
IlllbopbyWLa, and ediaolla. •• poaww th4t 
Nquire lunIMr .xpltnalioA 0I1rM11MnL nil 
wrinu opialoa III"'" GO( meal .paciflC 
n.idinat ot dJalll'Olt. ua ..... ltd to IXpOoIUN 
Ia ubcaIoa. trca:ulila. Illlbop!ayUILa, lAd 
lc:tiliOIiIG. .nd • copy or tha opi.aion Dlual be 
provided Ia tha II/Tec:lld _ployee. 

(lea. 1t1CL1001. AII,1R1MIr HJ 
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. 192e..5& Aabato., trec1toIlt .. 
\lh09fIytllt •• and actInoUt •• 

.Sec. 1926.58 added by 5 I FR 22756. 
J"nc 20. 19861 

(al Scope and application. 1bil 
leclion applies to aU construction work 
II dcfinf!d in 29 CFR 1910.12(b). 
including but notlimltlMf to Ihe 
follOWIng: 

U) Demolilion or ~1I1".li;~ of lIlrJclufC!t 
where llsbt!:ltos. trc:nol.ll:. anlhophfllile. 
or actinolite is pct=sr.nt: 

(21 Rt=nlovltl or enC4psula:lun or 
malcri"l. conlliininll a"l:-=s:.:_. tr.:molile. 
anlt:'Jphyllite. or liClanolitc: 

(31 CL'nltru,",:')n. "Itt:r.!tiuo. re~'!ljr. 
mllinten.ncr. or ten,Wallun of 
structure .. lubatrat!! .. ur portio". 
Ihereof. thitl conlllin albeltoll. IrcrnuUte. 
anthopltyllile. or qctinCllit~: 

(411nllallatiun of Frorlucll conL,!nlng 
asbesto .. tremollte. anthophyllite. or 
actinolile: ' 

(5) Ashe.tos. trerl\olitc. anthophyllite. 
and actinolite .pill/eme.racncy cleanup: 
III\d 

(6) Tnmsportallon. dispoul. stnrage. 
or cont.linment of asllutos. trcmolite. 
anthophyllite. or actinulite or pNducta 
containlDR IISbe.tUI. tremolite. 
anthophyllite. or IIctinolit. on the litO or 
location at which COMtrucUOQ activities 
era perfunned. 

(b) DefiniljOM. "Action level" muns 
an airborne concentratlcJn of ashe. to .. 
tremolile. anthophyllite. actinolite. or a 
combinatIon of these mineral. of 0.1 
fiber per cubic centimeter (f/cc) of air 
c:a1cu1l1ted II an eight (8)-hour time­
weighted average. 

"Albelto." ineludes c:hry.otile. 
IImOilla. crocidullta. tramolita a.be.tIM. 
anthophyllita a"beato .. actlnolll.e 
elbnlo" and any of thele minerai' that 
has been chemically treatad Mnd/or 
altered. 

"AI.iltant &!cretaryW means the 
AlaI.laDt Secretary o( Labor (or 
OccupaUonill &fety and HeMIIh. U.s. 

Ot:jlolrtmelll or l..1bur. or deliRnec 
"Aulhorized Ih!rSon" meltn, any 

pt'noll lIuthorizeal by Ihe emptuyer and 
required by work dUlies 10 be pre.enl in 
regulated areal. 

"Clean room" mt!an. In 
unconlaminaled room havin!; f'1cilitiel 
ror Ihe Itorage o( empl"ycr,$' s~et ... 
clothing and unconlaminOllc!J malerlell 
and equipment. 

"Competent penon" mt=ana one whl) 
il C4pllllle or identifying exilUna 
ubelto .. ~molite. aothuphyllue. or 
actinolite huard, in the workplace aDd 
who haa the authority to "'ke prompt 
corrective meaaurel to eliminalf' Ihem. 
... pacified in 29 CFR 1~321f). The 
dutie. of Ihe competent tHI,.,."n include 
at le .. at the (olllowing: eslabltahing the 
DegliUve-prellure enelolura. ensuring Ita 
lntegrity. Mnd controlUna eoit)' to and 
uit Cram the enclo.un:; luperviains any 
employee cxpoa~ mGoitorlna n:qulrud 
by the It"'lcUrd: enawilll th.et IIU 
employea workina within auch an 
endoaure wear the appropriate perIOnal 
protective equipment. are tra.lned In the 
lUe or appropriate melhoda o( r.cpoaure 
contNI. and ute the hygiana (aciliU .. 
and dec:onlamlnation procedures 
lpecified in the Itand .. rd; and e~urini 
that engineering controla in UN IU'II in 
proper openttina condition and are 
functioning properly. 

"Decontamination area" meana a .. 
encluaed area adjacent and connr.cted 
to the ~atQd area and conaiatina of 
In equipment room. Ihow.r arell. aad 
clean room. which il UlCd for the 
decontluninatioo of workera. D~teriala. 
and equipment contaminated'with 
.. baa to .. trwmolUa. anthophylUt .. or 
acllnollta. 

"DemoUtlon" mea". the wreck1na or 
laking out of any load·supportina 
• lructural memller aud any n:latcd 
nt%ing. removir-i. or ItriPPina of 
.. be.lo •• trumalite. anthophylUta, or 
actinolite product .. 

REFERENCE FILE 

"Oireclor" m~anl Ihe Dlrf!Clor • 
Notlionllllllslitu'll (nr Or.cupaJi~noll 
S"!f'ly Olnd I fr.allh. U S. DC';lllnr:ent or 
tI.!:lllh ar.d Human Servic:ea. or 
de.i~nce, 

"Employe. exposure" meiln. thillt 
exposure 10 liitb.,rne .SbOlitOI. wan"l;tll. 
anihophylllie. actinolite, or a 
cnmhinalion oC theae mineral .. It.;at 
would or.clIr tr the employee were nol 
lI.inli r~,viratory protective e~uipmtnL 

H&i •• ipmilnt MOm (chllna. room)" 
medAl I a contllJDinated rooDllocaled 
wilhin Ihe decontamination area that Ja 
.upplil!d wilh' impermeable bliSI or 
conlllincrs ror Iha disposal o( 
contllmluated protecll\·. clolhina and 
equlpmftoL . 

"Fiber" means a puticulate (ona or 
"lI1Mlta.. tnllnulita, anthophyUite. or 
actinolit .. 5 miaomelara or longer. with 
a lenttth-io-diamel.r .,.Uo o( at I •• st 3 to 
I. 

"lligh .. mdency perticulate air 
(HEPA) filter" meana a filter capable of 
trapPln8 and retai.aing at leaat IrJ.W 
percent or alllnOnOdi.peraed particle, of 
0.3 micromat.ara lu diamfttar Of IIn ... r. 

MRI1(Ulatad area" meaM an area 
Htllbliahad by tha employer to 
demarcata areu where airbome 
concentrations of a.be.to .. tremolile, 
84thophylUte. actluoUte. or a 
combination of thew IIliDatraIa UUtld or 
CIIn rauenahly be expected to exceed 
the penuiaalble exp0tw'8 UmiL The 
nrvulatad araa may take the (ann of (1) a 
temporary encl~.ure. ., required by 
parav_ph (e)(6) of tru. aectioa. or (I) an 
area dl!ma.rc.atcci in 84y manaer that 
m.iolmlzu tha DWDber ol ampJo, ... 
upoMd to .. bnta&. tNmollt •• 
IUIthophyWta, at actiDalU .. 

WR.emovalW mean.e tha LUina out or 
Ifripplng o( albelto .. tremolita • 
anthophyUIte. or aCMoUte or materiala 
containing .. be,ta.. tetrl\ollta, 
anlhophyllile. or actinollta. 

[s.c:.. 112U1(bU 
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"Renovation" meaM the modirying o( 
IIny u.istinS Itructure. or portion 
thereof. where expo.ute to airborn .. 
81bhtOI. tremolite. anthophyllite. 
actinolite moy relult. 

"Repair" meant oycrhaulina. 
rebuild ins. reconstructins. or 
reconditiorung o( Itructurel or 
lubltratel where .. beltol. tremolite. 
IInthoph)·lIite.or actinolite il preacnL 

·'remolite. anthopbyllite and 
IIclinolite" meanl the non-ubeltoa (onn 
of their minerala. and any oC these 
minerall tbat have been chemically 
treated and/or altered. 

lcl Permiuiblll eXpMlUfllimit (PEL). 
The employer ahall enlute that no 
employee il expoaed to an airborne 
cuncentrahon oC .. bel to .. Lremolite. 
anthophyllite. actinoUta. or a 
combination oC the .. minerala in exceaa 
oC 0.2 fiber per cubic centimeter oC air u 
lin l!i!Utt (81 hour time-weighted avera8e 
(TWA). aa determined by the method 
prescribed in Appendix A oC thia 
Mctior .. or by an equivalent method. 

(d) Communication among .mpJoytlt¥. 
On mwti-employer workaile .. an 
cffiployer perConniaa aabesto .. tnrmolUe. 
anthophyllite. or actinolite work 
n:quirina the .atabliahmeot oC a 
regwltted area ah.a11 inIona other 
employers on th. aile oC the nature 01 
the employer'a work with aabeatoa. 
tremolile. anthophylUte. or actinoUte 
and of tbe exiatenee of and ntquiremenll 
ptlrtaiDina to regulated area .. 

(e) Regulated area.-{l) ~MruJ. The 
employenhaU eatabliah a regulated 
area In work areaa where airborne 
conceDtrationa of ubeatol, tremoUta. 
anthophylUte. actinolite, or a 
combination oC the .. minerala ex.ceed or 
can reAlonably be expected to exCHd 
tbe permi .. ible expoaute limit 
prescribed in p.arqrapb (c) of th1a 
aection. 

(21 ~matCQtjon. The regulaled llroll 

ahllll be demarcated in any lNUUlet that 
rnlnim.izH the number of p41rsona with.iJl 
the area and protlCli p41rsona outaide 
the 1&1'88 from expoautl to airborne 
c:oocantntiona of aabealoa. lntmoUte. 
anthophyllite. 8ctiaolite. or a 
combination oC the .. minerala in exceaa 
of tha permi .. ible expoaute limit. 

(31 Ac;~u. Acc .. a to reguhded areu 
ahall be Umited to authori%ed persona or 
to persona authorized by the Act or 
rt!1JUlaUona i .. wtd PutlU&J1t thareto. 

(4) Ra.pirotorl. All penon. anterina a 
regulated area &hall be lupplied with a 
relpintor, eelected in accordaaca with 
p.arasnph (h)(21 of thia aectloa. 

(5) ProhibiUd aclivitiu. The employer 
IhaU .naute that employeea do not eat. 
drink. Imoke. chew tobacco or sum. or 
apply caam.tic. in the reaulated are .. 

(6) Requirement. for ashe.ten 
~mo"al. demolition. and renovotion 
operatlofU. (i) Wherever Celllibl •• tha 
emplo)'er IhaU eatablilh nesaUve­
prellure enclolurel beCore commencina 
removal. demolition. and renovalion 
operltionl. 

(ii) The employer lhall delianate a 
competent person to perform or 
supervise the Collowjna du&tea: 

(A) Set up the Incloauret 
(8) Ensure the Lntegrity of the 

enclolure; 
(el ConllOlenlly to and exit from the 

endo.ute: 
(01 Supervi .. aU employee expoaW'W. 

monitorina requited by thU aectioo; 
(EI Ensure that employ ... woriUq 

within the .nc1oautl wau protective 
clothina and reaplraton u ntqu.ired by 
Pllt'll8f1lpha (I) and (h) of thia MdlOQ 
lind; 

(F) Enaure that employees an trala.ed 
in the UN of eoaiDHriaa cootrol&. work 
practice .. and penooal protective 
equipment: 

(e) Ensure thai employea \I.H the 
hyaiene CaciUlla aDd obMne the 
decontamiaatiOl1 proceduru .pec:illed La 
paragrapb (j) of thU aectioa; aDd 

(H) Enaure that en,in"riq c:ootrola 
are Cuoctionins properly-

(ill) In addlU04 to the qua1iflcatioGa 
apacified in puappb (b) of th1a 
aectiOD, the compctcot pcnoa aball be 
trained in aU a.peclI 01 ubesto.. 
tremolite. UllhophyWta. or acU.aG11ta 
abatement, the coateala 01 th.la 
at&ndard. the ldenU.O.catioa 01 ubatol. 
tremolite. UlthophyWte. or adJaoULe " 
and their removal procedura. ud olba­
practice. Cor rechM:inc the b&.urd. sa 
Irllioiog ahall be obt&iDed in a 
comprehenaiva COUl'M, euch .. a COWM 

conducted by an EPA Aabeato. '1'niAina 
Center. or an eqwvaleat c:ounc. 

(iv) E.Jct:eption: For ama1l-IC&!e. abort· 
duraU 'n operatiooa. auch u pIpe npaJr. 
valve replac:emeat.lDatalliq e1ectrica1 
conduill, loatalliq or removiDa drywall. 
f(loq and other ,......l bl..t1djnl 
malntenaJ\(» or NnOvaUoa, the 
amployar is not requlnd to comply with 
the r.quiteDMnli of puqraph (a)(I) 01 
!hia aection. 

(0 E.Jcp04U1Wmonil4tina-{l) c.MraJ. 
(I) Each employer who baa a workplace 
or work operation covered by tbia 
ltandltrd ahaU perform monitoriDi to 
detenn.ine ac:curat.Jy the a1rbome 
coaceatntiona oIubatoa. \nmoUta, 
anthophyllite. actiDoUt.e or a 
combination 01 theM aUDarala to wbleb 
Imployeea may be expoeed. 

(ill Oetet'lDinatloaa of employ .. 
eltpoture ahan be made from breethJ..oa 
um~ air lampl" that an repr.wautiva 
o( the &-hour TWA of eech amploy ... 
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(iiil Repre.entalive &-hour TWA 
employee expolure Ihall be detennined 
on the 1J4111 o( one or more .. mpl •• 
reprelenting full·shifl exPOlute for 
employeel in each work arel. 

(Zllnitial monitorin,. (il Each 
employer who h.1 a workplace or work 
operMtion covered by thia atandard. 
except a. provided for in peragrapl1. 
(0(21(ii) and (O(Z)(i1i) oC thia aection. 
ahaU p41rform initial moaitorina at the 
initiation of each aabeslO" LremoUte. 
anthophyllite. actinolite job to 
accurately determille the airborne 
concentraUona of ubeatoa. lremoUte. 
anthophyllite. or actinolite to whicb 
employe .. may be expoaed. 

(iiI The employer may demonatrata 
that employe. expolurea are below the 
action level by mean. of objectlve data 
d.emonatraUna that th. product or 
material CODtaUaina ubeatoa. tnmaUte. 
anthopbyWte. actinolite. or a 
combination of thue min .... l. CUlDOt 
relea .. airborne fiben in c:ooceolratioaa 
exceedl.oa the action level under thOM 
work condltJoaa having the greatat 
poteDtW Cor releuing ubatoao 
tremoUta. anthophyWta, or ac:tlDolilL 

(IU) Where the .mployer baa 
monilonld aach aabnto .. tramQlita, 
anthophyWte. or actloolita Job. ud"tJae 
data were obtaiaed duriq work 
operatiODl c:oadu.ct.ed uodar workplace 
conditloaa cIoMly reMmbUq the 
procet .... type 01 material. COQtrol 
methoda. work pncUca. ud 
IIlviroomesltal coad1dou uaed ADd 
prevailioa 10 the employer'. c:wnat 
operat1oaa,. the employer may rely OQ 

aucb u.rllcr IIIOOitoriDa raWla to aati.lfy 
the ntqu.llemea1a 01 ~ (1)(2)(1) of 
thle 

3) Periodje IItOIIiIDriltg witlritJ 
uJalild anrcza. na. employer ab&ll 

conduct daUy IDODltoriDa that ia 
repreaeolativ. 01 tbe expoaure of each 
ampl!)y" who la aaalped to work 
within. rqulat.ed areL E1a:ttpliI»: 
Whal all employ ... within • rqulat.d 
area are equipped with lupplJed-alr 
,...pu.ton opetatad III the positive­
pteMure moda. the employ. IDA, 
d.1apeoae with the da.ily IDOIlitoriDa 
required by thia puqraph. 

(4) TarrninatiQ/l of lDOIIittJrinl. U the 
periodic moolt.ori.q required by 
parqraph (0(3) of thla MCdoo reveala 
thet employ .. axpoANt. u ladJcat.d 
by lta&dcaUy reliable IlMUUnmaDta. 
are below the ad.ioa level. the aaaplayw 
may d.lec:oIltinlM moaitoriq for tbaee 
employ ... whoM expcMutH are 
represented by av.cll moGitori.q. 

(5) Method of znonit0rirt6. (I) All 
umplH takao to .. lUCy the IDOClltortac 
requitwmenll 01 perqrapb (0 01 th1a 
MCtIOR ahaU be penonal Mmpla 

(a.e. 11l6.51(1)( 5)(11) 
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rollected followina the porocedurel 
1':,- ',,"ccified 10 Appendilt A. 
l r Iii) All aamplel taken to lali,(y the 

oOitorina requirementl o( paragraph (0 
o( thi. section Ihall be evaluated us ina 
the OSHA ReCerence Method (aRM) 
.pecified in Appendix A. or an 
equivalent counlina method. 

(iii) If an equivalent method to the 
aRM il uaed. the employer .hall enlure 
thattha method meeta the (oUowina 
criteria: 

(A) Replicate expo. ute data uled to 
eltablilh equivalency are collected io 
lidet-by-.ide field and laboratory 
com pari Ions; 

(S) The compari.on indicatelthat90 
percent o( the &amplu collected In the 
range 0.5 to 2.0 times the SJennislibla 
limit have aD accuracy range o( plUJ or 
minu. 2S percent o( the ORM reaulta 
with a 95 percent confidence level al 
demonlltated by a atatiaticaUy valid 
protocol: and 

(e) The equivalent method II 
documented and the result. of th. 
comparilOn testins are maintained. 

(iv) To latt.fy the m_onUorl.ns 
requirement. of paragraph (I), employen 
Ihall rely 00 the resulta of monilonna 
analysia performed by laboratories that 
have inalituted quality asaurance 
programl that Include the elementa 
prescribed la Appendix A:. 

(
-, (6) EmpJoyt!tl notification 01 

onilDringlftuJu. (i) The employer 
all notify affected employee. of the 

monilorina rnulta that repreaent that 
employee'a expo.ure a. lOOn a. poaaible 
Collowlna receipt of monitoring resulta. 

(ii) The employer Ihall notify affected 
employee. of the reaulta of monitorinl 
repruentll1l the employe.'. expoture In 
wriling either Individually or bi poalinl 
at a centrally located place that la 
acceaaible to affected employee .. 

(7) Oburvotion of monitoring. (I) The 
employer .11&11 provide affected 
employeel or thelt delimated 
representalives an opportunity to 
ob.ene any monitoring oC employ" 
ex~ure to albelten, tremolite, 
anthophyllite. or actinolite conducted In 
accordance with thl. section. 

(ii) When obtervalion of the 
monitoril1l of employee exposure to 
a.beaten, lremollte. anthophyllite, ot 
actinolite require. entry Into ~ area 
where the UN of protective clothiDa or 
equipment il required. the observer ahaIl 
be provided with and be required to 11M 
IUch clothing and equipment and ahall 
comply with aU other applicable ..rety 
and health proceduntL 

(I) Method. of compJianaJ.-{I) 
Engint!tlrinll control. and work 
procticn. (i) The employer lhall 11M one 

r any combioatioo o( the (oUowill8 
oalrol methoda to achieve cocnpUaDC8 

with the permillible expolure limit 
prescribed by paragraph (c) of tlU. 
lection: 

(A) Local eMault ventilation 
equipped with IIEPA filter dUlt 
collection .ystem.; 

(81 General ventilation 'Yltem.: 
(C) Vacuum deanen equipped with 

HEPA mten: :' 
(0) Enclo.ure or ilolation of processa. 

producina .. bel to., tremolUe, 
anthophyUlle, or actinolite du.t: 

(E) U.e o( wet method., weUIna 
agentl, or removal eocap.ulantl to 
control employee expo.ute. durinl 
a.belto., tremolite, anthophyllite. or 
actinolite handling. mixin" removaL 
cullinl, application. and cleanup; 

(F) Prompl dispo.al of waite. 
contaminated with .. be. to .. tremolite, 
anthophyllite, or actinolite la leak-Usbt 
contalnen: or 

(e) Usa of work practice. or olher 
engineering control. that the ANislant 
Secretary can .how to be fea.ible. 

(iiI Wherever the Cea.lbl. enaJneerlDc 
and work practice control. described 
above are not .uIIlcient to redw::.a 
employee expolure to or below the l1mJt 
prelcribed In parappb (c), the 
employer .hall u •• them to reduce 
employee expo.ure to the loweat leve" 
aUainable by thes. contro .. and ahaU 
lupplement them by the UN of 
re.piratory protection that complies 
with the requirementa of paragraph (hI 
of thi. aection. 

(%) Prohibition .. (II Hiah-speed 
.bra.ive d1ac .aw. th&tare not 
equipped with appropriate el1llneering 
controll .hall not be u.ed for work 

. related to .. beato .. tremoUte. 
anthophyUite, or actinolite. 

(ii) Compreued air ahalJ not be I1Hd 
to remove .. belto .. tramoUte. 
anthopbyllite. or actinolita or materiala 
cootainlna a.beato .. -tremolit.. -
anthophyWt .. or acliDoUte weaa the 
compreued air la uaed la cooJunction 
with an eocla.ed yentilatJon l)'Item 
d .. 1ped to cepture the dUJt cloud 
anted by the comprnaed air. 

(IiI) Materiall contalDina asbatoa. 
tremollte. anthopbyllite, or actinoUt. 
Iball Dot be applied by .pray methocb. 

(3) Employ" rotation. Th. employ .. 
lhall Dot 11M employee rotation as a 
meaDa or compliance with the DPC*lN 
limit prac:ribed la perqrapb (e) 01 thla 
section. 

(h) Rapiratory pral.ec:t.ion.-{l) 
Ganera! The employer ahaIl provide 
relpitaton, and enaure that they are 
uled. where required by thla aectioa. 
Relpiraton ahaU be UMd la the 
(ollowing circumatancea: 

(I) Durinl the1nterval aeoetaary '" 
InItaU or lmplem4Dt feuib1e enaLoeariDs 
aDd work practice coatrola; 
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(ii) In work operation •• uch .. 
maintenance .nd rep.air activill ... or 
other 3ctivitiel (or which enltineering 
and work practice controll are nol 
CCllible; 

(iiilla work ailualion. where fea.ible 
engineering and work practice controla 
are nat yet .ufficient to reduce expo.ute 
to or below the expo.ure limit: aDu 

(iv) In emergencies. 
(%) &spirotol' •• It:Ction. (I) Where 

re.plraton an uaed. the employer .hall 
.elect and provide, at no co.tto the 
employee. the appropriate re.pirator .. 
.pecified io Table 0-4, and .baU enlure 
that the employee uses the relpirator 
provided.. 

(ii) -The employer .baU aelect 
respiratOR (rom -amona tho.ejoiotly 
approved a. beiDIacaptabl. for 
protection by the Mine Safety and 
Health Adminlatration (MSHA) aDd the 
Nalionallnatftute for Occupational 
Safety and Health (NtOSH) under the 
provi.lona of 30 CFR Part It. 

(iiil The employer .haU provide a 
powered. ait-purifY!nr re.pltator In U.u 
of any negaUva-pnuure relplratot 
.pecUled In Table 0-4 whenever. 

(A) An employee choaae. to &&.H thli 
type of relpitator; and 

(8) Thi. respirator will provide 
adequata protection to the employee. 
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(3) RMpiro to/' JJl'OSI'flIfJ. (1) Where 
respiratory prot.act1oa la UMd. the 
employer ahalIlaaUtute a respirator 
PfOlTlJD la ac:cordaoce with ~ CFR. 
lQ1Q.134{b). (d). (e). and (f). 

(II) Th. employer ahaU parmjt eKb 
-aaployee wbo __ a fUta' raplralol' to 
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chana. the filler elemeau whenever an 
lncreue in bN!~thilli reai.taac.e Lt 
dAltected and lhaU maintain an adequale 
.upply of filler elemenu for thia 
purpo ... 

(iii) Employeea who wear re.piralo,.. 
ahall be permitted 10 leave work areaa 
10 wuh their face a and re'pitalor 
Cacepiece. whenever neceuary 10 
prevent alUn irritation auociated with 
relpinllor w.e. 

(iv) No employee .hall be .'Iigned to 
talb requirina the U.IO oC ",apital.OfI if. 
bued on hU or her mOil recent 
examination. an examiaing ph)'aician 
d.,termioel thlll the employee will be 
unable 1.0 function normally wearina a 
relpiralor, or lbal tha aafelY or health oC 
the employee or oC othar employee. will 
be impaired by the use of. reapiralor. 
Such employee .hall be .I.ilned 10 
8JJother Job or liveD tha opponunity to 
tranaler to • differeDt po.ition the dutiea 

. of whJch be or the la abl. to perform 
with the aame employer, in the aama 
SltOfP'phJc:al .rea. and with the .. IDe 
MDiority •• latua, and rat. oC pay he or 
w bad )Ult prior to .uch tranaier. if 
auch a different poaition ia available. 

(4) &npilOtor lit wtina. (I) The 
employer ahall anaww that the re'pitator 
luuad to th. employee exhibill the lea.t 
pollible Cacepieee leakap &JJd thet the 
rnpintar 1a filled properly. 

(UI Employers allaU perform either 
quantitative or qualitative Cace fit tuta 
.t tha time oC initial niliDs and at leut 
..very 6 lDOIltlla thereaIter Cor each 
employee wearing. Delative-prnaur. 
rupirator. The qualitative fit teallmay 
be UMd oo1y Cor te.ting the 6t oC baJI­
m.uk rnpirato,.. wbere they are 
permited to be wom. 8JJd ahall be 
conducted 10 accordance with Appe.odix. 
C. The teata ah&ll be uaed 1.0 .. leet 
£acep*- thet provide the requJ.red 
prot.ction .. preacribed in T.bl. 1. 

(I) ProUlcljve clothina-(l) Ct:nuoL 
The employer ahall provide and require 
the U.IO oC protective clothina. .w:h aa 
covera11.t or aimilar whole-body 
clothiq. he.d coverinaa. &love .. and 
Coot coveriJ:la.a Cot 8JJy employee 
expoaed to airborne COQceolratioDl of 
ubeatO&, tremoUte. 8JJthophyllite. 
&CtiDolite or a combination oC the .. 
miDuala that exceed the penoillible 
expoaww Umit prelCribed in paraStaph 
(e) oC th1a aectioo. 

(2) Laundering. (I) The emplo~'er ahall 
&lUWW that launderiDB oC coolaruinated 
clothiq Lt daoe 10 .. 10 p ... vent lbe 
ra1.ea .. of airborne .. lMaloa. tremoUte. 
anthophyllite. actinoUte. or • 
combin.tion oC theae minarala in exceu 
of tn. expo.ure limit pracrilled iD 
paragrapb (c) oC thi. aecUon. 

(II) Asly employer who IPVet 
COQtamtnated clothing 10 another pe~n 
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for laundering ahaU Inform .uch peraon 
of the requirement in pansraph (IJ(2)(i) 
of thi' .ection 10 effecU".ly prevenl Ibe 
reldM of airborne .. be.tO&, tnmoUte. 
anthophyllite. actinolite. or a 
combinatioD of the .. minaret. ID exce .. 
of Ihe expo.ure limit preacribed in 
paralraph (cl oC lhi. a.ction. 

(3) ContominaUd clothing. 
ContamiMted clothing ahaU be 
tran.ported in aeaJed ~11De.ble bag .. 
or other cloaed. impermeable CODtAiDera. 
and be Jllbeled 10 accordance with 
parallraph (k) oC W. aectloG. 

(") Prol8Ctil'. clothina lDr'lUIOval. 
demolition. and lWIIovation DptlIOtiDll&. 
(i) The competeot pel"lOn .hall 
periodicaUy examioe wonr..wta WOrD by 
employees for rip. or tean lhat may 
occur during performance oC work. 

(ii) When riPI or t ..... are detected 
while an employee 1a workioa withlo • 
nea81ive-prellww acloaun, rip. and 
leera ahall be Immadiately mended. ot 
the workauit ah&ll be immediately 
replaced. 

UI Hygitlntl !aciHti •• and ptoclion­
(1) Ct:neraL (I) The employer ahal1 
provide clean c:baaae are .. Cot 
employeea required to wocit 10 retul&ted 
areu or required by parqraph (l)(l) of 
thi. aectiOD to wear protective dothiJ1&. 
Exception: lD lieu oC th. cha.ap area 
requirement .pecif1ed in parasnph 
U1(ll(i). the employer may permit 
employeea anaased 10 ama1l acaJe. abort 
duration operetion&. •• daaibed in 
pataStapb (e)(es) of thJa MCtioo. to clean . 
theit protecUv. clotbJq with a po.rt&b1e 
HEPA-eqwpped vacuWll beCen auda 
employeea l.av. the area wh.ent 
maintenance wa. performed. 

(ii) The employer .haU lIQIunt that 
change are .. are equipped wtth 
aepante .torase Cadliu.. Cor protective 
clothina and atrlat dotbio& lD 
.ccordance wtth MCtloa Itno.141(.). 

(iii) Whenever Cood or beY ..... an 
COlUWJ\4d at the workalt. and 
employee. are expoMd to aJrbome 
concentratloQ& of ubeac.oa. tremol1ta., 
8JJthophyllite. actinoUte, or • 
combinalloD of theM m1Derala 10 exeat 
oC the pe.rm1aalbl. expoaww Umlt. the 
employer ahaU provtde lunch an .. 10 
which the eirborae COIlCIOtrattooa of 
uheato .. tremoUle, anthophyllite, 
actinolite, or • combination oC theM 
minerala are below the action level. 

(Z) lU!quiremtlnufDr'removal. 
demolition. and lWIIovatioll op«at.iOl»­
(i) lkcollttlllUnation CU'IHI. Except for 
.maU acaJ .. abort duraUoa opentloaa. 
.. deacribed in parqrapb (e)(O) of thia 
MClion. lbe employer ah.all HLabllah a 
deconlamination ..... that la adlaceot 
and conn.ected to the rqulaled area br 
the decontamination oC employ ... 
contaminated with ubnlO&, trwmoUt.. 
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IInthophyWt •• or actinolite. The 
deconLlminatioR area Ih.U CODalat of an 
equipment room. ahower ....... nd clean 
room in .eri ... The employer ahall 
en.ure that employe .. enter .nd exit the 
resulated area through the 
decontamination area. 

(ii) Cleon 100m. The cle.n room sh.U 
be equipped with II locker or 
appropriate .torage container Cor each 
employee'a Ule. 

(iii) ShD"'er 9Ml. Where Ceaaibl .. 
thower (ac:i.litiea th.U be provided 
which comply with 29 CFR 
191o.141(d)(3). Th. ahowen thall be 
contiguoUi both to the equipment room 
.nd the clean chenle room. unle.a the 
employer can demonalrate that thi. 
location it Dot Cea.ible. Where the 
employer can demon.tnte that it iI Dot 
(eolible to locate the abower between 
the equipment room and tite cleiln 
chanae room. the employer thoU enaww 
that employeea: 

(A) Remove •• bato .. h'emolite, 
anthophyllite, or actinolite 
conlaminaticln from their workawta 
Uling a HEPA VKcuum lHICura proccedina 
to • .bower tbGt ia not contiluoua to the 
work area; or 

(8) Remov. th.ir cootaminated 
worUwll. don clean workluil .. and 
proceed to • Ihower that it not 
c:oatisuoua to the work a ..... 

(iv) Equipmtlnt ITIDm. The equipment 
room ahall be auppUed with 
impermeabl., lab.!lad baS' and . 
coDtainen Cot Lb. containment and 
diapoul of COGtamioatad protective 
clothioa and equJPIDellt. 

(v) Decontamination area entry 
proctJtiura. (AI the employer ah&ll 
eoaure that employee.: . 

(1) Boter the decoatem1a.atloD ana 
through tb. clean toOIII; 

(2] Remow and depotlt atrlat clolh1nl 
withlD • locker provic:t.d Cor their u.w. 
and 

(31 Put on protective clolhin, and 
re'pitAtory protection beCore leaviaa the 
c1eanroom. 

(8) SeCore enterins Lbe endoaun. th. 
employer ahaU eoaww thet employee. 
pua through the equipment room. 

(vi) Decontmninat.ian area "it 
p.toC«Jura. (A) Before le-viDa the 
rqul.ted area. the employer .ball 
enIure that employeea remove aU srou 
coaLaJDinaUOD and debria Crom their 
protective clothiq. 

(8) Tha employet' ah&ll enaure thet 
employ ... remove their protect1v • 
clothJ.nc in the equipment room and 
depoait the clothiDa in labeled 
lJnperm.eabla bap or COOWAen. 

(C) Tha employer ahalleDlww thet 
employees do nol remove their 
rnpiratol"l ill the equipment room.. 

(s.c.. 1~1)(~)(Cn 



(0) The employer .ILaU eruure thai 
employeu .hower prior 10 enlerins the 
clean roam. 

(EI The employer Ihall eruure that. 
flet .howenng. employeel enler the 
can room berore changing into Itreet 

clothe •• 
(It) Communication of hazards 10 

empJoYHs-(ll Sign •. (il WamLna lisM 
thai demarcale the regulated area .hall 
be provided .nd dilplayed at each 
localion where airbome concentr.tionl 
01 .. bel to .. tremolite. anthophyllite. 
aClinolite. or a combination of theM 
mineral. may be in exeela of the 
expoIW"C Umil.pruaibed in paragraph 
(cl of thla teetion. Signa Iban be po.led 
al such a diltanee (rom luch a locaUon 
thai an employee may read the lip 
Ind lake neceuary prot~tive Itepi 
berora entering the area marked by the 
Ilgn .. 

(ii) Th. warning lignl requited by 
paragraph (k)(l)(i) of thi. MCtion Ihall 
bear the foUowina information: 

DANGER 
ASBESTOS 
CANCER AND WNG DISEASE 
HAZARD . 

AUlliORlZED PERSONNEL ONLY 

RESPlRA TORS AND PRon:cTIVE 
CLOnilNG ARE REQUIRED IN nus 
AREA. 

(
". (iii) Where minerall in the regulated 

~e are only tnsmoUte. anthophyllite or 
tinolite. the employer may replace the 

lenn MUbeltOl" with the appropriate 
mineral name. 

(ZI UJMls. (I) Label. lhall be affixed 
10 all product. containing Ubeltoa. 
tremolite. anthophyllite. or actinolit. 
and to all contain en conlalnlns IUch 
produc .... includins wa.te containeR. 
Where f ... ible. 1n.I.Ued a.belloa, 
tremolile. anthophyllite. or .ctinolite 
product. ,h.U conl.in a vilible l.beL 

(U) Label. ah.U be prinled in larg •• 
bold letten on a contr .. ting 
background. 

(iii) Label. lhaU be v.aed In 
Iccordauce with the requirementa of 28 
c:F1t 1910.1200(0 of OSHA'. Huard 
Commun.lcaUoa Ilandard. and Ihall 
contain the folowtag lnformaUon: 

DANGER. 
CONT AlNS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND LUNG DISEASE 

I HAZARD 

(Iv) Where minerala to be I.beled are 
only tremoUla. anthophyllile and 
actinolite. the employer mly repl.ce the 
lann Mube.tO'·· with the appropri.te 
mlo.ral oama. 

(vi Label •• hall conlain a warning relpiralOI'"l .. required by 2Q Q"R 
.Ialemenl aglllnsl brealhing .irbome 11110.134; 
..bellO" lremolile. anthophyllila. or (F) Tha appropriate work practJcn for 
.ctinolile Cibel'"l. performing the .. halo .. tremollte. 

(vi) The provisionl lor la1K4. requIred anihophylilte. or actinollt. job: and 
by paragraphl (kl(ZI(iHk)(Z)(lv) do not (G) Medical lurvelllanC8 prosram 
.pply where: requlrementa 

(A) .. bello •• tremoUte. antbophylUte. • 
or actinolitl fiben have been modifi.d (H) A review of thl •• tandard. 
by a bonding agent. coating. biDder.; .' lndud.lng appendi~ . 
other materi.L provided that the ow (4) Acc4u to tl'am"WIl1Gt.nou. (I) 
manuf.cturer can dltmollltrate that. 1\ •.• mployer .ball make readily 
during aay rellonably fo ....... bl. UN. aV.lLabl. to all aRected employ", 
handiing. .torege. di.po.a!. procelliag. wjth?ut COlt all wrillen material. 
or tranaportation. no airborne nLaUq to the employee trainl", 
concentrationa 01 l.be.IO&, tremoUt.. prosram. locluc;Uog a copy of thJ.a 
anthophyllite. aClinolite. or • resuJaUoa. 
combinalioo of the.e mineral ftben ia (U) The employer lbaU provide to the 
exceaa of the action l.vII will be AIIi.taot Secretary and the Director. 
releated. or upoa requa.1. all Information and 

(H) a.be.to .. lremollt .. anthopbyUI.... traJnins mat.riala relatlns to the 
Ictinolite. or I Comblnatloa o( tha.. employ .. lolormaUoa &Ad lraJAIq 
milI.nala I. praaent lo a product In proaram. 
concetltrationa I ... thaD 0.1 perc:eot bJ (1) Ho..u.ping-{l) Vocuwni".,. 
welghL Wbarw vacuuml"S metboda are Mlectad. 

(3) Employee information ond HBPA JUtared Yacllllml". equipment 
trainina- (I) The employe .balllnltltute mUit be UMd. The eqtdpmaat ahaU be 
a training plOInm for aU an::,(oyeea iliad and emptied la a IIWUMt that 
expoNd to airborn. concaotraUona 01 mlnlml'" the Neall')' ofaabestoe. 
llhatO" tnsmoUte. anthophyllit.. tremoU .... anthophyW .... or acdDoUte 
actinoUte. or a combioatloG or the.. loto the workpl.aca. 
minerala in ax.cell or the action Lave! (2) Wcut. di.po«Zl. Aabeatoe wu'" 
and .hall .00utII th.1r part1dpatioa In acrap. debria. hap. contaiDare, 
the.P~ eqaJpmeot" ud coataminated doth1oc 

(u) Trainioa .~ be provided prior to COII.lped fOf' dt.poaal.twll be coUect.ad 
or at the tim. of iaiu.aJ ualgnmcnl. and di.apoMcl oflo .. aled.Labeled. 
uol~1I the em~l~yee ~ rec:.etved impermeable b.p or otbet cloeacL 
eqWyaleot tra~ WIthin t.be prwioua labaJed.lmparmeabl. coataiDerL 
~.'!c:.':' and It eut a.aouall,. (m) Medical ,wwiJlanc»-{l) 

(Iii) The training prosram ahall be CclwnzHIJ Bmplor- CDNM ~ 
conducted lo a m.nner that the emp"!yer ahaU lDIUhat. a medical 
employ" I. abl. to uodentaod. 1\. turnilla.Dce prosram (Of' aUIIIlP1."... 
employer .baU elllutli that uch auch aagqed lo work lavolvias lenk of 
.mployee i. informed of the foUowlna: ubatO&, tnmoU .... anthophyWte. 

(A) Melboda of rec:opLzioc I.batoa. act1DoUte or a comblnatioa of tbaa 
tremolUa. anthopbyllite, and .ctiDoUt.; mlnerala. at Of' above the actioG \ne1 (or 

(B) The bealth effecta uaoclated with 30 or mora dara par yurt or who are 
.. be.loa. tremoll .... anthophyllit .. or requfnd by thJ.a MCtioa to ...,. . 
aclloQUte expalure; ocpUv, pI'MAW'I raaplratara. 

(C) The relaUooahJp betw"n lDlokloi (U) Examination by II plry-.ician. (A) 
and I.halo .. tremolita. anthophyllite. 'n. employer abaU enaCU'l that aU 
and actinoUteln produdng IWlI cancer, medical cxamlnaUoaa and procedura 

(0) The nalure of operatiooa that are parfClC1Ded by or UDder the 
could raauJt In IXpcHutli to ubat.oa. aupervillOQ 01. Uc:eo.aed pbYllc:lan. aDd 
tnsmoUte. anthopbyllite. and .cUnoU.... are pnJYldeci .t no COIl to the ampac. .. 
the importance o( aec:ua&ry prot.ecUv. and at a ruaao.abla time and place. 
cootrola to mln!ml.z.a expowra lDclud.loc. (B) PanoOl other than auch UCIDMd 
II appllcabll. mginHrU:Ir cootrola, pbysk:laoa who.dm1nlat.er tba 
work pnactJce .. raplratora. puJmoa.ary fuocUoa .... tlna raqaJrad ~ 
bOUHkeeping procedunn. hYJiaoa thJ.a Mdioa abaU complete I trwJolnc 
(aclUlle .. prolective clothin& CIOW'M lo lpiromelrJ lpoa.I(IrWd by an 
decontaminatioa procedunn. IIDlCJeOCJ .ppropriate acad.amic Of' prolaaJonel 
procedunn. and waste d1apoMl lnadtutioa. 
procedlll'U, and any n.oeaa&rJ (21 M«JioaJ u.arnint.JlJ0IU and 
lnatructioa lo tha UN 01 th ... coa.trol. c:on.cuJtodon.-{l) FNquency. 'tbe 
and procedurea: employ. abaU make IvallabLa medical 

(E) The purpoae. proper UN. fltlioi examln4tiooa and coaauJtat1.oaa to aac:l 
lniuuct\OQI, and Umitat1oD.a of employw conr.d u.adar parqraph 

(a.c. 112U1(_)(2)(I)J 
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(m)(lJ(il of lI,i. st:cliun on Ihe following 
s.:heduleli: 

(AI Prior 10 IlSlignment of Ihe 
employee 10 an arell where negalive­
pre"ure respirators l:tle worn; 

(B) When the: eUlplo)'1'1: i:. assignctllu 
lin area where eltpOlure lu ... lJeslu., 
Irtmolile, anlhophyUill:, IIClinulill!, or II 
comlJinalinn of Ihese ntiRerlll. mlly lJe al 
or above Ihe: aClion le\'cl for 30 ur naore 
da~,. par year, a mcdio.l euminatioll 
mUll be given wilhin 10 working dit)'s 
(0110 wing Ihe Ihirtielh day oC ClCpOSure: 

(e) And allclISl anRUHII), Iherellfler, 
(Il) IC the elUllniniRg phYlicilln 

dclenninel Ihlll lin)' ollhe CJUlminlitioRIL 
.huuld be providl'd more Crequllndy Ihlln 
,pcl,;iCied, tbc employer slallll pm\'ide 
.udl f:lulminltlions tu .. llccll:tl 
empluyccs Itl Ihc frequencies .pcc:j(jed 
by the phy.icilin, 

(E) EJCceplian: No medicill 
eUDualilion i. I\.'quired o( uny 
employee if udcqlUllc rec;ords lihuw thad 
the employee ha. been examined in 
aa:ordanc:e with this PlU'alllUph within 
the plllt 1·yellr Pt!riod. 

(iii Conlflnl, Medical exuminationl 
made available punuant to parll&rUph. 
(m)(Z)(iJ(AHm)(~J(i)(q oC Ihi. Icction 
ahall include: 

(A) A mediCllllind work histury with 
'pecilll empba.i. din=c:ted to the 
pulmuDIII')', eardiovlIICulur, und 
IllitroiRte.Umll .y.lem .. 

lB) On inilild euminufion. the: 
stlAndatdized que:lliunnuire cuntuim:d In 
Appendix. 0, Part 1, .nd. on IIMwll 
elU£minution, Ihc IIblJrevillted 
Ill\Rdurdized que.tiunnuin: conluinccJ in 
Appc:ndix 0, Pllrt Z. 

(e) A phy.iCltI euminlilion dil'f'Cted 
tl) Ihe pulmonary und gastminlelltinul 
,yslema, including /I ~hell 
roenlgenogram 10 bi udminilllen:d ill Ihe 
di.crelion ullhe phy.ician, lind 
pulmonary CUDcliun tt:.t. o( (orC\.'<! \·it .. 1 
capacily (fVC) and fon:ed expiralury 
yolume: at une .Kond (I-'EV,J, 
lnlet}lnrtaUon and c1allilicllliun u( che.t 
rocnlgeaogram. shaUlJe conducted In 
accord"nce wilh Appendill. E-

(D) Any other eJUtminaliun. or ttlt, 
deemed necellary by the cumin ins 
phyaician. 

(3) InfamIa/ion pnn'idt:d 10 Iht' 
physician, The employer ~h .. 11 prudde 
the following inlormllliion to thl! 
examinin" phy.icii.n: 

(i) A cupy o( thi •• llIndarJ lind 
Appendices 0, E. and /; 

lil) A deacription oC Ihl: .ff!-c;tcu 
employ~'1 dutiea III Ihl!~' rcillte to the 
Imp/oyee'. expo.un!: 

(iii) The employee' .. represcllliili\"c: 
expo.ure le\'el ur .. nlicipalcJ l':l.PU,,"1C 

le\'c!; 

(h'l A dc,criplion o( any personal 
prolt:cth I! dnd rClpirlltor), equipmenl 
UJcd or 10 be uaed: and 

(\'J InConnlllion (com previou. medical 
ell.aminllllion. oC the aerecled employ~ 
tholl i5 not otherwiM available to the 
examininS phy.ician, 

(41 PhJ'$lcian. wrillen Opillion, (i) The 
enlplu~'er ltu&1I obtain II wrillen opiaion 
from Ihe exllminina phYlicilln. Thi. 
wrillc:n opinion .hMlI contain the nt.u1I. 
of the medio.l euminatiocund .haU 
include: ow 

(A) The ·phy.icl",,'. opialon It, 10 
""helher Ihe employee hal eny delected 
nll!dical condition. Ibal would place Ih' 
employee et an increaMd ri.k oC 
millenill hculth impaitaent Crom 
elI.pUIiUrc to IlbestO .. tremolile. 
anlhuphyllllM. 01' actiaolica: 

(Sr An)' rocolMlcndod limitalioDa on 
the employee or on the "'e of pareonal 
prolective equipment .ueb II. 
~.pirlll(Jn: end 

(e) A .tlltemene tbet th, employ .. he. 
been lnfonned by the phy.icilUl or the 
nt.ult. of the media&l eucnLaaUoa aDd 
o( IIny medical condiUoaa thllt may 
re.wtCrom e.lJealo&, wmolite. 
InthophylUt .. ot ectinoliee upoaure. 

(ii) The empluyu aba11 inatrud the 
physician nol to reveal in the written 
opinIon siven 10 the employer .pacifie 
findinp or diqaolea unrelated to 
occupitllonaalexpoaww to .. be.to .. 
trcmolito. anthuphyWle, or aetlMUlt. 

(iii) Th' enlployer IhMU ptO\1da a 
copy o( the phy.iciao·, wnlle" opiaicua 
to the affecled emplOY" withill 30 <Lay. 
(ruUl il. rvceipL 

(n) RC('~rdkHpMg-(1) Objt!cJ;ve dota 
fur eXllmpled DpllraiiOM. (I) Where the 
enaploYf!r hue relied on objective ciala 
Ihut d.:monatrate that producu mado 
(rum or contW11ina .sbatOl. tremolile. 
IInthoph)·IIiIa. ot Ilctinolite are nat 
CUllitble of relea'ina fibets ot a.bettOl. 
tremolile. anlbophyWt~ or acliaolite ot 
a combinlilioa o( thaao mia .... la. in 
concentClltioDa at 01' ahan Ihe actiOD 
IcvelllRder th. expected conditlona of 
proceSiina. UM. or handUna to exempt 
IUch operlltion. (rom the Initial 
monitnri"¥ mquiremenu under 
paragrllph (0(2) of thi. MCtiOn. th. 
emplu)'er lhoU eltabUIh IIJld maintain 
an Mccurlll .. record 01 olljecllve dutll 
n!8SonHlIly relled upon ia .upport uC the 
exempliun. 

(iii The record Ihalllnclude atle .. t 
the (ulluwina information: 

(AI The product qualifying fot 
cxemp:ioa; 

(ll) The 1OW'Ce ot Ihe olJjective <Lata: 

le) Th .. te.tina protocol ruulta uf 
te'lin&. flnd/OI' IIl\IIly.it of thtr materilll 
lur Ihe n:leulU of Ubellol, 'ntmolite, 
IUlthu(Jbyllil .. or I&Ctinolite; 

(01 A deacriplion 01 the oper-.iiull 
exempled and how the data ,uppo.'1 the 
exeroplioa; and 

(EI Olher dati releventto the 
operlltiOfl.l, matenal .. procelling. or 
employe:e expo. ore, covered by Ihe 
eltemplion. 

(iii) The employer .h .. 11 maintain thi • . 
~cord (or the durlltion of the emplo)·er'. 
reliance upon MUch objeclive dMIL 
. (21 £."<po.um mt:Osummenu. (i) The 
employer ahaU keep an accurate record 
o( "II me"'W"ement. c.ken to monitor 
employ .. expo.ore 10 a.be.to .. 
tremolite. anthophyllite, or actinalite a. 
prelCribed la plirllStliph (I) o( thi. 
~OD, 

Nom: The emplo)v may utUlza 
th .. 5etVices of cumpetent orallniuliOlUi 
.ueb .. indu.tlry lAde auocialion. lind 
empluyee allocilllions to maiatein the 
recorda required by thia aec:tloo. 
. (U) Tbia record IIhMU laclud. allell.t 
the CoUowtna WormaCion: 

(A) lbe <Late of mcalUl'llQent; 
(B) 1be operaUon lavolvinc expolww 

eo ube.toa. IrelUOlite. anthophyllite. or 
actinolite tn.t fa be"" monitored: 

(C) Sulp11q and analytlCMl mcthoda 
IlSed and evidence of their IIccuracy. 

(D) NWDb«, ducatioa. and reawta or 
aam.p1es t.aba; 

(E) 1)". of protective davicn worn. If 
any: Clad 

(F) Name.1OCi1il NCUrity Dumber, and 
.X~ of tM tmployee, wboaa 
expoaures an repnMlded. 

(W) 1'be eG1p1oyer .lu&11 maintain thiI 
record COl' at lIta.t thirty (30) yean. in 
ac:con.l.llnc:e with 2.i a:'R lQ1G.2Q. 

(3) MedicGJ .urveillOltU. (i) The 
empJoyllt ahaI HtabUsh and maintain 
~ accurale record foc etch emplo)'" 
.ubJect to medc.alawwUlanc:e by 
~ClIsraph (m) of thi. aec::tiuo. IA 
accordaac:e with 2.i CFR 191Q.2Q. 

(Ii) The recOId aba1l1nclud. at leut 
lb, 10lJawlna ~onnaUoo: I 

(A) n. aUM and lOC;ial .. curtly 
ftumber of the ... playee; 

(8) A copy oftJ\e employee', madkal 
elUlmLoaUon reclt .. lacludintc the 
m.diclll bJ.lory:que.Cioanalrt 
retpoaae .. retld. o( any te.t .. IIRd 
pbylidaa'. re<:oGIMDciatiaRl. 

(e) pt,~'awrilleD opiJdoaa; 
(01 Any emplOl" medical compla1nu 

ralated to expo'lR to a.be.toa. 
tremolitc. anthopkyllil .. ot actinaUIe; 
and . 

lE) A enp)' of IhilDlonuaUon 
provided to tbe pl1y.id&a a. reql&ired b' 
paraVllpb 1m) oC bia ~"OQ.. 

(iiil n. empla)V ahallefl.lW'8 lbat 
thla record i. mailtained Cot the 
dW"lIlion of empla,ment plua thirty (30) 
yean. in accordal¥e with 28 O~ 
l111o..:!n. 

(&ec. 1t2U1(n)(3)(IIQJ 

I'\.CIWIed trr TliE 8URE.4U 01' NAllOHAL Al'FNIV1.IHC... ~ o.c. 2OQl7 



3j :3~ 16.6 

HI Trolnlng n:CON9. The employer 
~ h,.11 mdin'dln ail employee IraininB 
-.. t;"rtJ~ fr.r r.ne 1 y~M beyond Ihe lUI 

G"'- . "c of t.'lOploymcnl by Ihlll employer. 
5)..t I·otlabtlity. (i) The employer. 

,p"n wrillen re4"~sl. shall malu! all 
fI·(.tlrJ~ r('Qll i:etllo he mainletined by 
.hl$ :I~clion IVdililble to the Anislant 
'<'crctary and the llirectur for 
f'~,'mlOilIIOI1 anu copying. 

(iiI nle employer. upon reque~t. IIh,,\J 
hl./I.C An\' "'poaure records rr.quin:d by 
n.lra/lfl,phs If) lind (n) of Ihis I('ction 
.,\·:lIbllle fllr examinali"n and coPi'ing 
III HHech.'<I employee~. fanner 
f~ : /lI'IIJr<!cs. uc::sil::talr.d rf!p,.,,'~nt;'ltivc .. 
.II!J Ih.! .'\~NlShllll SI'!. ;rr.lurv. in 
'f: :I :llnlilnc~ wilt: Z9 CFR 1!i10.~ltHe) 
"lId (JlHi). 

(Iiil The emjJloyer. upon requelt •• hall 
"'i/k~ "mp)uyee mediC31 records 
r'~(luired by pua~raphs (m) und (n) IJr 
IIII~ sCl:linn eVllil~blc Cor c'CHminalion 
•• ;!,I c:up~'inlllo the ~uhject r.mpluyee. 
":\~'une hK\'inS thl! spedne written 
•.. i,"~cnl of Ihe .uhjecl emflloY'!f!. Ind the 
1\'!'Ii~llInt Secrt:tary. in accordilnee wilh 
~I CFR 1010..:n . 

/R) Tmnsfer 0/ TCconis. (i) The 
t:mployer shttll comply with the 
"qu,n:menls concr-minK Iransfer of 
rt-cOrdl set forlh in ~ CfR 1910.20 (h). 

(ii) Wh"never the employer ceasel 10 
,.' 'II bu&ine5o'l i\nd there is &lU luc:ceuor 

( i '1lnyer tu receive lind retain the 
. rtf!' for Ihe prescriOOd Pflriod. the 

I .• Jllu) cr Ihull notify Ihe Dlreclor .t 
1~lIsl90 dllYI prior 10 dilpoaaland. upon 
rl:quesl. Iranlmit them to the Direclor. 

(0) Dote.-{1) Effecliv. dot.: Tbil 
Jeclion IhllU become effective (Insert 
ll,H .. 30 daYI from publicatloo 10 the 
FeNlen" R.p.terJ. The requiremeoli or 
the a,be,lol Ilandllrd luued in ,una 
lY72 (37 FR 11318). ae amended. and 
publilhed in zg CFR 1910.1001 (1985) 
rcmttin in effect until complillnc:e i, 
ttc;hic\'t!d with the ~raUel provllio", oC 
Inia Ilandard. 

(21 Sian-up dole .. (i) The 
r~uif\.'mentl of paragrapba le) thtouSh 
(nj oC Ihi' aection. including the 
enllineering controll lpecified In 
pllrllgrllph (gill) oC thil aec:tion. Ihall be 
complied with by (InNrt date 210 deYI 
Crom publication In the Federal 
~ltIiItarl· • 

(p) Ap~ndjc:a. (1) AppendiCH A. C. 
D. ilnd E to Ihia aec:tion are incarponled 
ItS part oC Wa aectioo and the conleDta 
of IheN appendice. ara mandalory. 

(ZI Appendicn B. P. C. H. and 110 thJ.a 
sP.Ctioa are informatlonarand.ra nol 
inlended to creale any addilional 
·,bligation. nol otherwiN im~ or to 
.• tract frora any exiatina obligationl. 

Ap~dlx A Ia § tll2a.S&-OSHA a-.n.ce 
Me.bod-Men.d.llor y 

Thi~ m .. nd"tury .. ppend .. , 'j)wcili .. 1 I" .. 
procedu~ l<Jr In .. 11I&,n" "it .ample. ror 
• .,bot'.OI. Iremolue. Inthophyllilr. and 
• ",,"ori.e lind lpe':l~iCI qu .. hly coltlrol 
prtl<.r.Juru Ihll mUI' be implemenled by 
luhur;JIUnCI perlomuII8 11.1 .nlfl~·.il. Thl! 
IlIml-'linll and an",lytical "",.hoJ. dClerilM!d 
bt!low ~p~lcmllha elp-men •• <J( Ihe AVllilabll! 
mnRllnrin8 methodl lauch al Iher NIOSH ....ao 
nle.h""l which OSHA cnnli.Jent 10 be .. 
naenlt.llio Ichie"" adlq~ler empln)·etI 
I!lIPOlllrot muniiOtin8 wh.l~ IIJlu~i,," 
r.mvluycn 10 UM me.hucb thl' lire 1I1~.IC!y 
!!a! .. lIl,.herd within Ihllir orvifniuliona. All 
eml'loycn who .~ requirMIlo cundol(;t ~ir 
mURI'urin, /lnder plrltGfUpll III or Ih. 
IlanclNrd a~ required 10 I/lIlite Itntll),liI'.IIl 
lul"'""',,ri~. Ih",. UI'! Ihi. proc-.e.Junr. Clr all 
t'Cflli\ .. I .. nl mll/hod. rot callfICllna und 
INilptin" Nanpl ... 

Solnl"'int: and "'lO/yticull'ror.r.dur. 
t. 111. IIImplin. anediwn 'ot lIir um,l .. 

Ihull be mixed .:ellul_ .,Ier fill1.r 
memhranca. Thne .luall be cJeaipwlll&l "111M 
m:tnul.thlrer I' I"illibl. rrw """1,,.. 
ImllOlilc. Inlhophyllilc. Ind tlc:Unollle 
WUftlin .. See below r .. Niec:tfoa 01 blun" .. 

2. 1M ."..remd collec:tloft ."ic. .twU be 
Ihl! Zi-nlm diameter CIIIMIIe with an OIl""" 
rlced »nua eXlenalon cowl. 1M 37"01111 
Q ... U. lINIy be II3Id if MCIeMIIIY but only 11 
wrillen julirlCAlioa lor 1M need to U8It lbe 
37"/MI llher CillMlle IICCOI1IpIIlli .. 1M Mmple 
muh. in 1M employ .. ·• IXpoaunr anaeituri"l 
I'IlOOni. 

1 An iAir nuw ral. belween o.s Iiler/naia 
Ind z..s Itlen/mln wU be aelac:ted loc lhe 
Z5/mm CII ... Uc.1l the 37-ft1111 caMett_l, 
uted. In lIir flow ret. betwMII t liter/min 
Ind z..s lilen/anin .haD be Mled.ed. 

4. Whtll"l poaaibLt. I auftlclent air voll&lll. 
lar lecll air _pie sh.u be coilected to )'MIld 
belw_ 100 and 1.:100 ribera per IqIIIII"I 
millJlMllr 011 tbe _brane fiher. If I nil., 
d.rkeaa In .ppearaRC\l oc iflooee dual ia _ 
on Ihe filler. I Malftd .. aapl. ab.JI be 
IhAned. 

S. Ship the _pi .. Ia a riald container 
wilh I"meient pGckin, malerlcllo lIft.eftl 
di,lodli ... the coIlvc:lcd fibera. Pllcldaa 
an;ateriQI t!wt h .. a hiab eledra.catlc charwa 
on ita "'"lice (I.,~ lllpanded poIYllrr-ne) 
CIInnol be ~ beca_ IUCh mat...;.1 CMIl 

r.llu .. Iou 01 fibera to Ihc atd.-a utlhe 
QIMhe. 

a. C.Ubfllll ece1l penoul -'1:'I'lhll pump 
beCorl .Rei 1(ler ut. wilh I ,..,,~Lllti .. 
nhcrcaHlII.IM.,lIed betW_lhe pwap 
IIRllihe c:.UbMlllon dlvlcn. 

7. Pcnonal .. "an plea ahMlI be IlIkftl 1ft 1M 
"brellhlnC _" ol.he .mploy .. (I .... 
.lIuched 10 Of' nur lhe collllr ar lapel,...,. 
lha worker'. Cwce). 

L Fiber Count •• hell be _de b, P'*lllle 
phillie coni .... ' lIIine • anicroec:ope widl an • 
'u 10 X ey.,nec.a Ind • 40 to 46 X objeclllle 
ror I IuIIiI RWpltnCIIllon 0{ IPPfOJIimalely 400 
X .nd II nWDetic:o.&l apenlll'l 01 QJIS 10 o.n. 
l1w! lIIicroscnp. .lwll 1110 be aued wilb_ 
lI~n ar lit", fililr. . 

8. The micro&c.OlM' .hall be Otted wtlh _ 
Wllhan .. 8ecl.r.1I r.Yl!llItIOI .... Ucu .. calib.-.\ed 
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rar I "rid di .. m .. lcr or lOO micromelct'l (+ / 
- 2 ""r.mmc:'t'nl. 

\0. 111<: V~"'I: ' ,hill .JllletUOn limit allho 
n.ir.m .. .npc ,h;:!: be .buull dt'8~es 
m ..... IITI'J u:;ill8 'h~ II~E phase ,hin Ie. I .licle 
1111 nu.lin~ bl!luw • 

L PI;'C:C' Ihl! 1 ... 1 .Iidl! on Ihe mic:m~npe 
.11"e .nd Q.'f\'r.r it I.nder the phI II! objeclivr. 

b. Brinll .he bllll:ki or JIVOlled line. Into 
rOt'VI. 
~r"" slider CUll&illta 0{ _n .. 01 

;roond linC'l (1'.01. lO JIVOIIC' 10 e.c:h block) 
in .tt: .... ndll:lI order 01 vi ..... ilily lrom Nt. 1 to 
7 ... :ven beill;!lh" lUI' vilible. Th. 
reqllin:men!. rur IlbeiloL thlnolile. 
.nthnphyl!ih:. :an.J ICIir.OIlile collnlln, 1ft thllt 
Ihl! Glir.rolCOpe upli&:& mUI' rellJlve lhe 
proouved linn in HI 3 complelel)·. a"hau,,, 
.hey lNIy Pppctr some~"1I1 (,int. IUId IItII 
I"e: IVOOvr.d liM' in HI, • an .. 7 mull be 
in~iailJ"" S<!tl 4 and S mUll be ., Ir ... 
puti.l1y "'libl. bUI nwy VilIY .liptly In 
vi.ibilily t.e\w<"!n naiaotCOpcL A IftIaOKftpa 
1It .. 1 r.ill 10 I'Mi!t It ..... ft'quirwmenl. baa 
either 100 low oc too hlSh • raolutlon to be 
u-.d for ..t.m.. ImuoU ... IIIthophyllt ... 
Ind a.:t!nolite CCMllltin .. 

c. U the Im.~ delerion&M, d ..... aad 
.dlua \he mll:t'Oe(;Opc optlca.lf the probIe .. 
po!I"Il.l .. ('""",II lit_ an~ .. ftIIlact ...... 

11. E:.ach Nt ol ...... plee &lUn will1nclude 
10 pctU&It bluka or. IlllAimUIII of Z 1Ilaake. 
1M bluk .... ullI.hIIU be _wrqed IIftd 
aublraded lroca lite analytical res"l&I WON 
repextinc- Any IUlp," !'fIpftIeted by I 
blMnk h.vln, a fiber c:cnant In UQM 017 
libera/tou RllcH .haD be flliectecl. 

1%. 11M aampJea .. II be _led &, tba 
ac:alone/tNa:lla IIWlbod or a -.thad wid! 
l1li M\ul ..... A. index 01 roIracIioa aDd aImi.Lar 
clarily. 

13. 0IMet, .. the rollowtnc couatIlII NIII. 
.. CowIt onlr fJben r.qual to or IOGIII' tUft 

5 Illlaocneten. toe.1IUtI the I.,..,. of curnd 
ftbcnt ~ tit_ C1II'ft. 

b. Counl IU puticlellll ....... n..olllc. 
.nlbop!ayllit ... nd actiDoU&llhltlM ... a 
~tb-to-widlh RUG (upect ratio! 013:1 or 
pell4::r. 

c. Flben 111111 mltrely wltbia tbI boundarJ 
of U. Walloft-a..cuU araticltl. Odd IbaIl 
reed ... _ count or t. Plbera crou.int the . 
bouodary ~ bevin, 0 .. nd wlllla tbe 
circle. ahMU NCliwy the COUIIt of one baIC (~). 
Do not OOIIIIt .ay flbar thaI ~ jw 
pwtJcWc boI.ndary 1lIOI'I daan 0IICII.1leject 
lAd do not coual .,.y 01Mr ftben ... 
lhouseh !bey .... y 1M vtat,*, oulaide 'tre 
'"'Ileul ...... . 

d.. Counl bv.ndl .. of ftbera .1 _ ft_ 
lMI .... lndlvicllMl nben can be ldeaUIed by 
abeam .. both endI at .,. Indivtdullber. 

.. CowaIInOUllla pwUa&Ie flalda 10 yteId toa 
m.... Count I minUnwa 01 zo ne\de lap 

COIlA"'" .1 tOO I\eIct. ~ oflllMf 
_L 

t4. Blind _lI abaI1 be eoad .. ctecl.t dw 
rate 01 to pera-nL 

QutUily ConlnJl Prvt::.dww 
t.lAcr.labw\lllwy ptO&n& Eeda LaboIatory 

ud/or Heft corn.,.ay willa _ lIMA ... 
~ couallnc aU"" shall alabWa a 
l'tttiaUcMlly dnlpMCi qIYUty ____ 
procr.lI "'_Iy,,,, blind ~ta lad 

(lee. 1DU1, AppeftCb A) 



C"~mp."e.on. WlwHn InlcN6C:Upl_l. lu 
",onllor lh" " .. ri .. Lllity 01 cuun1ina hy elicit 
mlCf'OICc.pill .nd betwHn l1Iicroacopi51 .. In II 
company with mol'll Ih .. n one l .. boraloC")', Ihe 
prucram .h,,11 include aUI"bonllloriCi. and 
,hull .. Ie.o evaluale Ihe laboralory·lo­
I.borlltory Vllriabllily, 

2. Inlerlaboralury program. Each h.borall.lry 
an .. l.vunc ube.IO" lremolile. IInlhoph),llil .. 
.nd aCllllolile IIImpl •• (or complianea 
ddennin&hon .h"U impl.m.nl .n 
inlerlaboralory qu .. lily auut.ace proar.m 
thal •• 61 mlRlDlIUll includH participalion or 
.tleullWO olher indepcnd~nllabonllorir.L 
E..&.h labotalory .hlll participal. in round 
rollin 1 .. li~ IlleAlI once .very 6 DlOnlhl 
with '11~"lIlU Ihe ull\er lalMor;lIori" la iI. 
Inl.ru.borillory "",,Illy 1I"UrIlRCe IR'up. Eilch 
I.botalory .h.ll .ublRil ,lide. Iypical or il. 
o .. n workJ~d rur WiI in Ihi. plUanlm. 11:. 
round robin aJlI.ll be de.illned .nd r"ull. 
1LIA11-ud l&Iinl IIpproprilile .llli.ticIIl 
mcthudolOO'. 

l. Alllndi"idulIl~ PCrrUl'Ulinl ube.IO" 
lrImoli .... Inlhopbyllile, .nd .clinolite 
ualy.ia mUll han lIuo lbe NIOSH COW'M 
for IImplina &ad evaluatina airbotM 
.*111.11, lrIaIolilI. anthophyllile, lind 
Kllnolill dua.t or an equival.nt COW"M. 

4. Whea tM 1/.11 of diff.real microacopa 
conlribl:Ln 10 dUlCnrcIQtI bcl_ counleR 
and l6IlIantori ... the .fftlCl of lbe differeot 
miCl'OeCOpelhaU b. ."atuac.od aad tb. 
lIIiuoacopelhaU be ",placed. &I oeca.II&IY, 

5. CumIat NlUlli 01 t.t-. quality 
UllIRftCI prolMllN lhalt be potted In •• c:b 
1aboca10l)' 10 kuep th. mlcrotcoplell 
tarc0nne<4. 

Ap~." Stau.s.-IWaJla4 ......... 
I. A.o..aa. T~ AAtlaopIIyWll.'­
~&e s.-pli.oa -' AA&lyele ,..... 
Y'ncn!"OC'J 

Thia appendix contOliIn. a dcttlliled 
proc:adun rar Nmplin, .oci analylil and 
iDc:.Iudes tboM a;ticaJ .w-t •• pacified in 
Appcnd1x A. Employ .. era oat required 10 
11M tb.ia ptoc.adure. but they .,.. required 10 
1/.11 Appendix A. Th. pwpoM of Appeudix B 
ill 10 proviet.. detailed 'I.p-by-II~ umPlina 
and aaalyu procedur.tb.tt COACOt'I1\IIO lbe 
u-all .pacified in Appccdix A. SiQoCl &hi. 
procedure DIlly allO 'tand..rdiu lbe aaalyli. 
and Muca variallilily. OSllA ellCUW'lII" 
employ.,. to 11M lbia append1£. 

A.lbeetoe. TrellKlli .... Acatho"hyllil" and 
J\ctiQoIiI. S4mplina and Analy.iII M.thod 

Tachnlquc MiaoIcopy, Pball Contr .. t. 
1oAal)'t.c Fibcrt (Ma_1 COWlI'. 
Sample Pntparalioa: AeaWoc/lriac:r.tia 

method. 
CaUbnotion: Ph .... dUn delection Iimil 

I&bo.&t l dqrwt. 
RaGa-: 100 101300 fibctn/mm' rul.r llraa. 
Eatimaleci Umil or Delectiaa; 1 fillen/nw' 

1iI1 ........ 
Samplct: Flltlr 10..&-1.2 11m aIi:<LId cellulO6Cl 

"let memtw-.ne. :tS-lUni diamelerl. 
Flow Ral..: o.s I/mia 10 z.s I/ruin (2.5-nua 

c .... n.~ 1.0 l/min 10 z.s l/rnin (37-aun 
C&NCU.I· 

Soomp&. Vulwu: Adilllllo ol.llIin tOO lu 
1300 fibeR/DUll'. 

Ship_nt: Roullll&. 
Soompl. SllIbllily: Indefinil •• 
B11111lr.&: 1()'tt. o( .aa·plulnllnimwn :1" 

SI .. R<l.nJ Anillylleal Error: o.u. 
I\ppljC"~Lilily : The woriLin. '.01" ia o..uz C/ 

cc I1V~ "it umplello 1.:$ (Icc I~ ait 
... mpl*l" Th. rnethod live. an itwicll of 
IIrbome .. be. loa. lI"IImol.tt •• anll.ophyllll .. 
and aClinolite filHtn but may be lAUd ror 
ulht!r malcriala .uch II fillroua II a .. \,)' 
inlClrtinl .ullilbl. IUItam.len inlo Ih. 
eounlina ",Ie •• The melhod duet nol 
d.rrerenu.le Iw.lwun •• bnIU" trcmolilo. 
IInthuphyUil., and .tUnolil •• nd uth ... fibara. 
A.be.loa. tremolil., anlbophyllite. and 
actinolil. fiben I ... lhlll ca. 0.%5 una 
di;rml:ler will nOI be et.leded !dlhil m.lhod. 

Inlerfcrenca: Any olher airllom. fiber may 
Inl.rfere .inea all paniclH meeti", tM 
counlina cril.ria .,.. 00Wl1eci. CJua.ia-liu 
particle. may .ppear fibroua. Hllh I."el. 01 
nonCibroul duel pallid" may obacuta fibare 
in th. n.ld or vicw .nd ra1M th. delacUon 
hlUlt. 

Rc"aeni• 
1. AceIl.lGl. 
Z. TriAealin l¥IycetOllriac.c:IIII.). revpAl 

and •. 
Specilll PrecauUoaa 

Acelone ill III .xlrallely Iluwabl. Uquid 
and precaut.iooa mlllt b. t.akaa AOlIo ~le IL 
Healiq or ac:etOlMIDUII b. doaa ba • 
venliJllted labonlory fwDa hood """,. 
rloimele ... ape",-"'" MetlOl&l"C& 

Equipmacl 

1. CoUaclion et.vtca: ,,"lUI C&lMClI willa 
~maa ulIA&Ioa oowl willa c:eUuloee _&at 
fillU, 0.110 t..1 IDa pore Ibe lAd baq p.wt. 

NoC&.-Analyu repraIIllativ. nllan rar 
fiber hIIckcroud be:fon 11M ud clIlCAI'd the 
fillu lot if awn th&a , faben/100 fWda era 
foWld. 

z. Penonal NIIIpiIna pump. ..... ter th&a or 
equ.J 100.5 Wmi ... wiUa fln.ibIe coc .... ah .. 
1V.hina. 

J. MIaoacopa. pba.M ooatrut. with ..... 
or blue fdl ... I 10 lOX eyepieca, &ad 40 10 45X 
pRa" obj&etiv. (total mapilIc:adoG ca 4OQX): 
nwn.erialapenun-D.A610 Q.15. 

4. Slide .. ala ... ~ pre-doaAed. 
UXiSmm. . 

5. Covu ,Upa. UXz:i!lUll, aa. t ~ tmIaa 
otharwill lpec:in.d bJ aaiaoac:ope 
aaaaw6Iclurer, 

L Knill. ., wrPca1 "eel. ClUYed bI.ada. 
7.Tw~ 
L Flaail. Culh-type. tuulated DKk. z.5Q 10 

SOO m1. (wllb Iin&1e-boIed nabbet ltoppw and 
elbow-Jointed .1 .... tuhin&. to 10 U em IoAa). 

a. HOlpl ...... park-Im. ltirriq type; 
bulina maatle; or iD!nuod luIp and 
malMlic .timr. 

10. Syria ... bJPCld-ic. witia U ..... 
ne.dlL 

\1. Cnt.la&ie. Walloa-8acUtt type with 100 
ulU dlam.l .. c:irculu fteld .1 the .pcchnal 
plane I.,... -Q..OQ'115 lUI.,. (T)1)I C-UJ. 

Nota.-Th ... Uc:W.1a CUlIom-aa.de lor 
euch miaoecope. 

t2.IISF./SPL ph .... contrut tHlIlidG. 
Mil", U. 

13. T cIacope. ocWat plaue-ri.oc c:.aaLotin&­
H. SI"1I1DM.:tQCD11W (o.at !lUll cUvia6olu.J. 

S&mplinc 
1. Calibrate .. cIa perICIGId I4UIlPIiAa pump 

with. I'IIPrwMAIIU". auapIor In liaa. 

2. Fulon lh ••• "'pler to Ihe wc..riL.i. i.pci 
Q& cia .... e poaulli. tQ the worko,'. mo"lh.. 
Realo,". Ih. lop CI.I.-.:r rrum th" aAd u( Ih. 
e .. ..,1 uleP8ion (opt:n raeel .n.J urieAt rllea 
down. Wnp Ih. jOlnl belweea Ih •• "Iearier 
and Ih. monilor'. body wilh abrink. lope 10 
pre\"!!RI air leulo. .. 

3. Submilllllcllllwo blanu (OC' 1~ or Ih. 
101;01 Nmpl~ .. whichever ia Ilre6llcr) ror urJ\ 
101 or .llGIpl .... RetRon Ih. ClIp. rronl Ih. 
fi.ld bl .. nk cal .. IIH lind ,lore lbe CIIpl lind 
ClAMeIl .. 11111 cl.an llrell (I ... OC' bo~J durina 
lb. IIIDlpiina period. R.pI;" .. the capa in lbe. 
CIA_II ... whlln IIImplinc ia c:ocnplc:lec1. 

.. s...ple al o.s LJruia OC' arc_let. 0.. not 
exce.-d 1 IIIIlolll dUll 1000dina ua !he mler. 
Adjuat wnplina now nat •• Q (WDlia). alld 
lime 10 pruduce II fi~, den"I~', E (fill<el1l/ 
mlU'). 0(100 10 13011 r;be.-./m I 13..11S"':1IJ4to 
5:.: 10· fibolta per Z!;·ram fihc:t \~itll .ff,,'Cliyc 
colteclioo .re. (A.~l85IU111·1I ror uplimYm 
co..aUna prealion (." lIep 21 btolow). 
Ca1cut.I, Ike rulnimlllD umpliq Ilin •• 
'-(mini at lbe action lavol (one-h..u or 
lbe CIIITIIal '11IOdW). L JUccJ ollhe fibrou. 
... roaol bela, Nmpled: 

(AcIlE) t..-----
IQ)(L)toa 

L ~VlIIM Oeld moaJlar at Lbo end of 
IIUIIpl1Aa. replace 1M plMIUc top caylt .nd 
amalI ead c:&pI. and "en &be aaunilar. 

L Sbip !he _pla IA • ri&id amtaiaer 
wi!h auma.lll Jll'cIr.ina DIIlLcria110 ptDYeat 
)c»tIUIc ar daIaqe. NOTE: Do DOt 11M 
poIyatyrme rOUl IA &be ehlppinc c:oalllrw 
bec.1IM ol.lecuo.llllic lon:n which lUy 
CUM flb« "-r",. !he aampler fitl", 

Suaple Prepanatioa 
NoIa-TIM ~jod Ia to produce IUIpIee 

wi!h • IIDOOtia (eon-araia)" be~ In • 
m.dlllGl witla • afndJve Iadu. .quito or 
Ina tIwa ua.1M IMthocS below coUapMa 
the 51 .. rar .ui.tr rocuaiAl &ad prodw:a 
p.nnueal moul". whicll .,.. UM:rul rOC' 
qu.Jlly c:oaCl'al aad InteriMliQfat.uty 
compan-. Otbef IDOI&Adq techniqllft 
_11na &be ebcwa ai1aria _y alto b. &UIed. 
..... the nonpe~1 fi.1d IMWUIna 
tcdI.aiqlM uecl in , • CAW Z38. 

7. £AM.re ttwt the p.. .. alicSM aad coyer 
.upe .,.. en. of d .... ead fibers. 

L PLace 40 \c eo III of aceloac Into. Culh­
type n...&. S&opper&be fl .. k with aliacl.­
hole rubber .lOpptr throuP who. alau 
lo&t.e .uand. 110 kill ilalG the flaalr.. 1M 
ponioa of the palilutM ULaI .aill &be lOP'" 
tha .Iopp. (I 10 10c11l,Ia beal downwltd 10 
aa elbow thIIt IOIIIr..- .... '1II1e of2Q 10 30 
~ witia !be IacrimalIL 

a. Placa the nuk iIa a .Urrinc botplata or 
WI"IIP ia II bulina .... lk. IiMI tJM ace&one 
araduaIly 10 III boiw, tetapanll_ (ea. 51"<4 

CtHkw ___ TIM .a1OOe "'pex' .. 1111 b. 
JftW!f'Iled iIa • Vftlt1at.ed "'- bood away 
rroaa all opea n.- aa4 ~ IOI&I'CIL 

Alt.amall bewlll1lllll~ a.o be u.ud. 
P'V' Idi.nc IIGI 0",", &me oc 'paRl .,.. 
pIYMAL 

1-1G-65 
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10. ~ICunll!ilhH Ihl! whnle , .. m",le nJ!er IIr 
• wr<ill" .:ul (t\"lC1I Ihc ... mpl~ !iller on • d."n 
~I ..... h.le. 

... CUI wNln ur c ... 21 po,n:e-nl ,.f Ih. fillt.'f 
re. wilh • ,;un-t.'\J·bl ... le 11t'1:1 ''''lIiad ILnifo! 

u.;n(l. rudin, moliun h' p ..... 'enlle .. ri"". 
b l'l .. cc the filler or ""edlle. dllSl .Iide up. 

on Ihe ,Iide. St.tic elr.ctl icily will uI""lIy 
kl!e-p lit. CilIU on Ihe IllIJe unlil il il cleert!\!. 

c. Hold lhe .1 ... ,lid" lupponinll the OIlef 
MPP","imttlt'ly 110 Z an from lhe III ... lube 
pm1 whMW Ih ... celonr. ""poI i. nt".Jllfli", 
fn,m Iho hCIIled n"lk. The ICclltn. "'(101' 
.Ir .. llm .h~uld uUle a conUenulioD .pnt on 
Ihe .It ... ellele u. Z tu 3 ,..m in dl:lmetf!r. Move 
thelllllU Ilid. aently in the Vlpor lirelim. The 
filler Ihouid clear in 2 10 5 aec.1f Ihe Riter 
curt .. diltorta., or il olherwite rendt!red 
unuuble. lhe vapor .tn.m \. prulMbly nul 
II""", enoup. P.riodiully WIpe Ihe oullel 
P'lti wilh Ii "'" to prevenlliquid acelone 
&Jnpplnll unlo Ihe nller. 

d. U.in, I'" hypodennic .~ wllh • u· 
IUU'" needlc. piau t 10 Z dropI ol triecelia 
on Ih. filter. Cenlly Il)wClr a cll'lIn ~mm 
eqUAlre en, er .lip down onlo Ihe filler III a 
• Ih,hl enale 10 MUc:.e lhe pouibllily of 
fonnin, bubb! ... 11100 _ny bubblM fonn or 
lhe emounl ollri.celin In.u",ufficienl. Ih. 
cover Ilip _y lwcome cielac:lM:d wilhin a f .. w 
houri. 

•• Clue Ihe edaes of the cover .lip 10 Ihe 
a1'" .lId, ILIina • !.cquer or n.il poliah. 

Noce-Ir cle";n, I •• Iow. Ih, aJide 
preparelloa m.y be he.led on • holplal, 

(f '.urr.CII lemperature 5O·C) for 15 min 10 
\ lien cle.rina. Countin, m.y proceed 

____ __ Ielely .ra.,. clear,n, and mounlinc I ... 

compl.lr.d. 

Clllibrelioa and QUitlily CunINI 

11. Calibnlloa of Ihe Waltcm-BecUIt 
p1IliaJe. The di.meler. ~ (mm}. uf lhe 
circulu cnunllnl area .nd Ihe diac dUime:ler 
mUit be .pacified when orderinllhe " 
lV·tictde. 

L 1ruet1 .n, .vail.bl, ,",llcule Inlo lhe 
eyepiece Ilnd fucul 10 Ihtll Ih, palicule linea 
.re Ihllrp and clellr. 

b. Sellh. Ipproprill. inlerpupill~ry 
diallince and. if .pplia.hle. met the 
binoadur head edjUilmenl co Ih.llha 
mtlpifiulion recrwin. con.IIIRL 

c. 1N •• lllhe 40 to U X ph.u objective. 
d. PftIGI •• 11I.e micromeler on Ihe 

miaoacope objecl .1'JIe .nd roc:UI lhe 
caiCNlCOpe on the IP'duatcd linn. 

I . MelllUA 1M m'lIIIificd pid 1'"1111. l. 
(UIII/. uaina the .1 ... micromeler. 

r. Rr.move Ihl I"Ilicule rrom lhe 
mic:roec:ope .nd m~ .. u .... il. aclUAlI .rid 
Ienalh. I..lmml. Thi. un be,t be 
.cx:ompli.hed b), ulinc • lIliAe filled with 
vemlft-a. 

.. c..lc:ulille 1M circl. di.meillt. do I nun}. 
fOf' 1M W.lton-Bedell anlicuWr. 

'-"0 
~--­

t.. 

E., .. mplc: If I.. .. 108 um.l..- 2.93 mm .. nd 
0- tOO um. Ihen ~ - 2.71 mm. 

h. Ct-cci Ihe field di.meler. O(:la:r.p,"hll! 
mnse tOO mm:t2 mml wllh I 111l9C 
mir.romel .. r upnn rK4lifll uf Ihe ,",Iieul!! from 
Ihe m.nuf;.ctuff'r. Dele""'ln~ (idd ...... /mm,. 

12. Mh.:roscnplt .djuI:mcnla. rulluw :h" 
II\Ilnur.III:lurer·. in.INction. Ind 11110 Iha 
rolln'" in I: 

I. Adju.1 Ihe lij:ht anut1:P. fur nom 
iIIuminalion lIan", th .. fiuld uf "Ie"" .llhe 
condcnlt.'f in.. .., 
Nota.~ohler illumination i. pr .. fern!O. 

whcrc ",.il.bl,. . 
b. FOClIt on the pllrlh.:,,1111 IlUltari .. llo be 

elUlmined. 
c. MIlk. lure Ihal Ih, field iN Ie in rUCUL 

cenlered on Ib, .. mple. .nd open oaly 
enftUah 10 rully iIIumin"le lhe n,ld or vicw_ 

d. UN Ih, Iclf!lcope ex.ular .upplied .JY Ih, 
manufllclu .... r 10 en.lI .... Ih.1 Ihe ph ...... rinlP 
( .. nnular di.phrll,", lind ph ..... hif!!n. 
elemenl./a .... conc:.entric. 

11 Cbeck Ihe ph ... ·.hin dIIll'I:Uon limit ul 
Ihe CDiaolCOpe periodlc:all),. 

II. Re:muve lhe HSE/NPL phllH-COnlrc.1 
Inl elide lrom II •• hippina conlainet' .nd 
center II und.r Ihe ph ... objediv •• 

b. Brin, Ih. blocka of pooved lin .. inlo 
foc:ua. 

NoeL-lb, llide WIIli.11 of ..,,,en acll or 
poovea (c.:a. 20 ,roov .. 10 e.ch bluc:k) In 
dnc:encJins order of vi.ibillly frota Mill lu 7. 
The requiremenll for COUIIlin •• re thAt Ihe 
miaoecope opt!cs mUll molv. lhe croovcd 
Unn In Nt 3 complelely •• llhoua/t they _, 
.ppnr IOmewhal r.inL .nd lhat lhe sroovcd 
lina In Ie" II 10 7 mUll be Invitible. Se'l • 
.nd S mu.1 be .11e •• 1 penhllly viti1l11 bul 
me)' vary eli.htlyln vi.ibility bel ween 
miaoecopea. A mia"OlCOpl whieb f.ill 10 
meel IhHl requiremenll hal eilh", too low or 
100 hiJJb • molullaa 10 be ued for tabulae. 
1J"emo1ita. .nlhopbyWIe. .nd actinolite 
counlin .. 

c. IIlhe im ••• qUlIiI), deleriorales. delln 
lhe microscope oplics .nd. If ItNt pmblHII 
peraill .. conau1t the miCl"OlCOpe 
mIU'Iuflicturer. 

1 •. QUQlily conlml of liI .. r wIAnt.. 
•. Prcpua .nd counl field bh.n .... 1110"1 

wilh the field .. mpl ... Rtlport the cuunl. oa 
•• ch bl.nk. Calcul.le the lIIelia of lhe rleld 
blank counl •• nd .ublrect thi.a vlllue ffOlD 
e.ch ulllpl_ counl before reportinc Ih. 
relulta. 

Not. L-TheldftnlilY o( lhe blank liIlen 
ahould be unknown 10 the counll!r ulltil all 
counl. h." .. been completed. 

HeM z..-lr a field blank yield. fiber coual. 
.....Ier Uwn 7fiben/1OO neld .. n:port 
pouible conllllllinatioca of the _piGS. 

b. Pft(GmI blind recount. by tM .. _ 
counter 00 10 pcn:.cnl of flll.,.. COVIIled 
Illid .. relabeled by • pe~ olher than lhe 
awol.,). 

15 .. UN the followi", Int let delenalne 
whel,"" • peir of cnunll on the u"" flll« 
.hould be ..;.a.d beau. 01 poee1bI. bIAA. 
Thi. Ila'illie: .. Iimllt .. 1M countin, 
n-pelll.hillt y II Ih. lIS"' c:onlId.oc:a In.t. 

REFERENCE FILE 

Di""rd lhe umpl. If Ih. difference between 
lhe lwo CU<lnll exceed. 2." (n ... wh.re 
, -avcr"lI" "f the Iwo fiLet toun .. end 
S. ~rt.:Llh\l ,llInd.rd devi.lion. whh:h ,,",,,lei 
1M! d.·~i'·f.d hy e.\:b l"oor.I'11') Itllted un 
hial"rk .. 1 in-hl''''' doll ... 

NnM.-4f • pair nr counll i. rrjf!ctlld •• a 
r .... ult I)f thil I .... e. I'P.COtlnt Ihe rem.inin" 
..mplc. In Ih, HI .nd lei I Ihe new counl. 
.. ""inal Ihe finl counlL Oi.UM .11 "'~11!d 
plIl....d counl .. 

16. F.llroU ellc:h IMIw ,--oun!tr In • lnIini", 
CUUIM IIIaI c;umpere. p"rlonnlllKA or 
counl.,.. on • variely of umpln uain, Lhle 
pC'OC'IIdUI"I. 

Noe..-To ''''ute aood reproduciblllty •• U 
lalKtnalflrica enaaaed 1Il •• bcttoa, lrelllulile, 
anlh\lphyllile. and actinolila countin, are 
required to participata In th. Proficiency 
Analylia.1 Tealin, (PAn Progra .. and aJwuW 
roullnely panicipel, with other .. be.lO" 
lremoli ... anthophyllile..nd .dinoll!,fiber 
counl1na Iaboralori .. 1n the exch.n .. of field 
umpl .. to compere performance of _len. 

""'11111....-1 

17. PIaCli lhe elide 011 lhe mechanical .1111'1 
of the ulibreled mlaoK.ope wilh lhe cent.., 
ollhe niter under Ihe objective lena. Foc:u 
the micmacnpe 11ft lhe pl.ne ollhe filter. 

111. Rqul.ny chedc ph • ...nna .lipment 
and Kohler Illumination. 

lSI. The foUowi"l .re the countlna ndec 
L Count onI, nbcra IonaCr lhan S 111ft. 

Meaau", the Icnalh or curved nben .Ione the 
cane. 

b. Cowlt onl1 fibm with • 11III11H~wldlh 
rclio equeJ to or pal.,. lhea 3:L 

c. F"r (ibm thai c:roq lhe bounduJ or the 
.... Iiaale fleld. do the roUowill': 

1. Count lillY fiber Ioqer dI.aa 5 lUll tlaet 
lioN aalit'll, within the JI"Ilkv.I, ..... 

2. CoUIIt .. \I, fiber .ny fiber wilh only _ 
end IJinI within lbe JI"Iliaale .... &. 

1. Do not counl an)' fiber lhal c:roeaa lhe 
.,..Ileule boundar, ilion than one&. 

4.. Ref«:t and do not counl aJl otM Rberl. 
d. CNat blind ... of fiben •• _ fiber 

unIeu IDdividU&! nbm CaR be idenlUled by 
~ both enda or. nber. 

e. Count -ala .... 1fa.1e n.ltla to yield 100 
nbcn. Counl • CD.Ia1mUIII of 20 fklde. Stop at 
100 I\eIdt ..... rdJ ... or fiber COWIe. 

20.. Statt c:ouatina froca _ -' at abe m .... 
and prosrne alone • NdW UDe .. the otber 
end. Ibllt eilher up or down on U. fill.,.. and 
contlnuor ID the revene dJractlon.. Select nelda 
randoad, by IooItint ,w.y frocD lile eyepfeCII 
brieny wbile advuci"llhe .......... lcal .1 .... 
WIMD .n •• __ Ie coven ClIo 'A or ___ 
of the neld or view. reicd the neld .nd .Ied 
.nothet-. Do not report re;.ctcd o.u. Ia abe 
numb« 0I1ot.a1 Beida counled. 

NoAa-Wbm -tiDe • Beld. coatift_1r 
ICIUI • ,.... ol roc.J pta.. by .,.. abe 
nne foc:ua knob to detect very ftae r-. 
whldl b.ve ~ _bedd.d I. the BI ..... 
The ..wJ-diemeltr Rben will be Yft'J faint 
but .... aa Impor1aat contribulbllo .. total 
OCNnL 

( .... 1au&. Atlp I ... 8J .. 
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Ylc;w..tioca 

21. C.lc:ulale .nd report fiber denaily on 
Ihe filler. It (fiben/1DI1I 't; by dividin, Ibe 10",1 
fiber COWl!. 1'; ntinu. the mean fi.ld bllIIIk 
CO\&tIl, B. by th. number 01 n.lda. II; and the 
fl«1d aru. ..... (Q.007Maun' ror. properly 
c.Ubnited W.lton·8cdt.II .... lic1IJ.J; 

P-B 
E _ - tlbaralal.m' 

(n)(Ac.I 

U. Calaal. •• lIM coocen.ra.ion. C (r/cc). or 
llben ill th. au VoJWIM I&IDpled. V IL), ~ 
the .actin coUection.rM ol.be m..,., A. 
(:Ja6 _I rate 25-nuD fillet): 

c-~ 
V(10" 

H.... Pwiodk.aJly cbeck !lAd adluc tile 
yal ... aI A. il DeCIIN&IY. 

CbMUiuw~. Fit Tat Prolocru. 
L ~yl AcaIaLe Protocol 

A. Odor chrwboJd ~ 
1. ThrM 1-li .... &laM jan witla metallJda 

, .... MaMa or EMU j.n) aN NqIl1Nci. 
a. 040M .... W.I .. ( .... dJaU11ed at Ipriat 

...... at .pprax.ilaAcal, U ·C IIWl be uecl 
for I.be ealWioa&. 

So Tbe *-yl acetaLe (lAA) (aIM bowa 
.. ..,.cyl acelaLe~ It.ac& IOlutioa .. 
ptepaNd by Mid1Da 1 a: 01 pan lAA 10 100 a: 
aI odor frae w •• er ill. l-IiLer jar and abUiOC 
far JO aec:DOCiL 1bia toJ6&IioIa aha1I be 
prtIp&Nd IMW .... .., weekly. 

to n. ~ .al ahalI be CllMldIided La 
• roo. ..... Le lrolla I.be rOOa. UMd rat 
actual BI Ia&iq. The ._ roam. abeU be _U 
WA&ilalad but ahalIlIOl be COQMC1ad 10 I.be 
.... Ndn:ulaliftl vaatiJaUoa I~&cm. 

L n. odor Ia. toJllUoa .. prwpared La • 
MCOGd jet by p"dn8 0.4 a: oIlbe llOCk 
toJlldoa inlO 500 a: or odor frH w .... , uinc • 
cJ.u dropper or pipellL ~ka rat lO 
NCIOQda ud allow 10 lLand ror two '0 \Jt.tee 
aaiAu ... 10 that the lAA COQceotredon aboY. 
u.. Uq&&£d _y raacla eq&&iJibrium. n.. ' ._Goa _y be u.ad lat ooly one day. 

L A tal blaak II prepared iii • daird Iar by 
~ 500 a: 01 odOI' frH Wlaer. 

7. TI • odor .... ud I ••• blank j.n ahalI be 
labelled 1 ud % ror jar identillc..ioo. U 11M 
.. bela aN put 00 lIM lida Jbe, can be 
periodic;e1l, peeJad. dried off and IwiLcbed '0 
_1a1.1a tb.e in'qrity 01 the ... 1. 

L The rollowmC ia.llNdloNi lhaU be Iyped 
011 • cant ud pLeoed an the lable Ia I~ 01 
the two tal jan (I ..... 1 eod %): 1M ~ 
01 tb&a leal Ie 10 detamWM it rCMl c:aa amaU 
~ cMl a •• low COQC.aQu.lIoA. 1M two 
bo«tJ.a IA frocu 01 rOil conl.iA _I •• an. 01 

7-'C).46 

che .. boll I" .Iao c:anwiaa a &mall __ a' 01 
Iwnana oil. e. • ..,. lbe aoWCA are on II""" 
Ihrn .,,,,ke each 00111« lew two aecond&. 
Un.aaw Ibe lid or .. c.h bollJ.. 0". •• a 11111 .. 
.nd arull &1 III. _th 01 tb.e boll,1e. IAd.il:aLe 
10 lbe Ia' c:ooduc'at which bo.1Ia coat.&ina 
banana OIL" 

a. 1M GUlllW'W1 lINd ill the lAA odor 
dalectioo 1 .. 1 ahaU be prepared ill eo arM 

lepera •• rram wIM .. &be 1 .. lla ~rformed. '" 
order 10 prevenl aU.aatr Ca'ia ... ia lIM 
IUbjac:t. 

10. 11 the lallllblecl .. IlAable 10 c:otNdly 
Identify lIM jar coataiAiat the gdor tat 
aoJlltLan. .a.. lAA qlAAl1LeUw " &at -r DOl 
beuMd. , 

11. U the 1111 IIIbj.cl COII'IdIy Idaalill .. 1ha 
jar COQIW1.i.ac &be odor tal aoIlllioa. I.be &at 
IUbject _y procMd 10 rapln&1Or MlcUoa 
and III laliq. 

a. Rapira.at Sclecdoa.. 
1. 1M I ••• aubi«t .... U be allowed 10 pick 

the moa' comIon.abla retpltator fro ... 
Mlection iodlldUla retpltalatl aI vanQUI 
llUa II'OCIl diff .... lllWlllleclW'WC'I. na. 
Mlactloa abeU Inchad. allMal Oft aiMs of 
.lMllOCeric h.U rac:epMc., rn. allaut two 
lIWI&&lac:t\&I'erL • 

a. 11w M*tJaa procaa Mall be ........ju ..... 
1ft • roaca .. para .. ,.... &be 111-.... dI.uIbar 
10 pmen« odor Call ..... Nor 10 11M III.dIDO 
JI"OC8Mo 11M ... llIIbjeclllWl be abo_ 'bow 
10 put oa • NSpita.or, bow II abouJd be 
pocilioaed oa tIM 1-. IIow 10 lit IInp 
LenIioa aDd bow 10 deeer.IDa a 
-comlattabla- rapira&at. A aa.Inw Mall be 
nail.ble 10 ...... 1M tubiect ill nalutlai 
the III aDd paaillooJaa oIl.be rapUalar. ThIa 
iAalnac:IioA _y IlOl CGUllIu&a 11M -led', 
lomaailtaJAiac oa .............. II .. ~ 
a NVlew. 

J. n. lallUb" IIMNId IIIIdant.a.IIId IMI 
&be _pia,... la baiaa ""'10 aeI-=t I.be 
rapltalor whldt prcMda die -* 
coaaCartable BL !ada rapiralor ...,.....a. & 

diII' .... 1 alu aDd abepe Md. 11111 properf, 
lAd iliad plOpWt, wtU pnMda Miequ&e 
protac:tiOG. 

.. Tbe &ullllbjeclllalda MdI ~ up 
10 .a..lace aAIla1la&aa_1boee wkIda 
ob"IouaI, do IlOl Pft. caaIoNbie ilL 
Nanaa!lr. H1.c:Uoa will beiIA willa alWl­
Inuit and II. tood III caIIDOt be fouad. die 
aubjecl wUl be ubct 10 .... &be IldlIaeapMce 
ra",",IOC'I. (A ...u I*C*I .... ol .... wtU 
IlOl be .bIe 10 ..., lAya..u-aaaalr.) 

i. The -.. cocaIonable CacIpieoIs aN 

oo.ed; &be moel c::omIoNbIa ... " daaaed 
aAd IW'OI'II at J.ou /i". .. imI .. 10 __ 
oo.nlatl. AU cSooaiaa aAIl ~Ia 01 .. 
I.apiece IhaU be pcrCor.ed by &be _, 
tubted wiahou. ueittuca fro. the .... 
condaidar at other....-. AllIia.,,,,.. IA 
.&NUinC caa&lcxt QUI be p ... by dlac:aldOC 
the poinaa ill .. bela..,. U 11M ... aubjed" 
no. r .lIIiliar wi th IIIiac • pariiatI.er Nl9ira1Gr. 
tb.e ...... bject IIWl be dindad 1.0 daa &be 
maak M"raJ "-&ad 10 ecijuM &1M __ 116 
Mdlli_ 10 beco.e edepc .1 MUiac ptOpII' 
aa~ 011 the 1Crapa. 

L A ._._. 01 coaalatt aha.U &.dude 
.. va.wina u.. ConooriAa pGlQla willa tIM .... 
IUbjcd and aUowiat Ih. .... Nbiea 
adeqwcaa t1ac 10 deLenai.aa &1M -tarc 01 ... 
1WSpino&or. • ~1ioauIt of __ oa __ 

• ~ I .... eya prolaclioa. 
• Room 10 1 .. 11t.. 
• Po.aillaninl m." an lec:a IlIId dIecIta. 
7. 'The 10Uowin, cri.eri. ahaU be UMd 10 

IMlp da •• nama III. adeqwoq ol the tnpit\dot 
fit: 

• Chin prolMn, plaCId. 
• S .... p aalllian. 
• Fli aaoM ROM brid,.. 
• Dlttanc:a lraaa noM 10 dUft. 
• Teadac:y 10 dip. 
• Sell·obaorntioa ill aainor. 
L 1M Leal lubject aheU coaduct I.be 

convtoUouJ neelli". aAIl po.ldve-praawe 
n. c:IMc:&a belun coadllCl.inc 1M ,.....,,,.. or 
poaillye-pcuau.nt Ie .. the IIIbjact ab.ill be Cold 
10 -... 1- tile nauk by npldJ, IDOvinI &be 
held from IideelcHida aad up &lid dowa. 
while aaJr.iq a lew deep brulha. 

II. 1M ... 1 .1Ib;.cc Ie oow rud, Car fil 
tn&Joc. . 

10. Allar paaaina th. fill .... the "II 
aubjed 'ab.ill be qlllllioMd aaaia .... anJ1nc 
Ih. coaaCort 01 th. retpinalat. II it Ma bec.ome 

, uac:oaaIat&.lb&c. anodw IDOdaJ 01 retpir.&ot 
abaJ1 be Iried. 

11- n. empIo, ... laaU be ""..I.be 
opparlllAil, 10 NIed • dia-.tlllUpi«!a 
lAd be .......... 1I1.be cao... face ... 
becocDa lAcnuiaaIy ~ al 14y 
~, , 

C.PIlIaIL 
1- Tbe fit .... daaa&bar tIaa1I be IIai1ar 10 a 

deu $6 pi dna u... .. lpaAded La"artad 
ow .... % fool diamelaorr. ... 10 thaI the lop 
01 &be daaabw .. abo4il • inc:Me abo .. &be 
Leal aubjec(1 bucl. Tbe iIUide lop ceo ... 01 
I.be c:baaber 1MU1la .. a -U book 
allal:bed. 

L lacAI,..,..w \IMd rar .... lIlt1nt .... 
III IeIdIIIIIWl be eqlliJll*i wida CItIUk 
wapor cutridaa or oa.. pnMclioa _pinal 
cqaaic: ftPOC'I. Tbe CIItIideM ar .... aIwdl 
be da.aaead .1 ....... , • 

J. AI"'~ donaina. ad properly 
adl-tlaa • ,...,.101'. the lallllbjad IIWI w.., 1110 !be BI LeICifte ~ llaia rooca Mall 
be eepataLe rn. I.be roo. lINd ror odor 
tIuaboId ~ aad rapin&lat .. I.aIoA, 
ud IMU be well wcati1atad. .. by an eUauac. 
r .. or lab ~ 10 pre .. 1 .-.raJ rooaa 
COQ ..... doIL • 

.. A cap, 01 the fol1owla. Leal aatdeet 
aAIl raiabow puaa.,. aha.U be ~ 10 I.be 
Ia.IMie 01 ..... Leal c:laaaaba: 

ToUEJC.o.. 
L Bru&be --u,. 
11. Bru ..... cIecpIy. EM CIIrt.a.ia brutlaa aN 

d..p lAd rqtJor. 
iiL T .... 1Ieed aD Ih. -r rr- OM aide 10 

Ih. ocW. IaIYIe 011 each aid&. EM c:artIIia 
aaow.eal ia ~ Do oot bump th. 
rMpitalar &piMt lIM aboWden. 

Iv. Noel beM .... ad-doWL Inhale W_ 
Mad ia In \lie t.u up pocitioo (1oaIUaa IowanI 
c:.illq). Be c:.1a.\a -uoa. .... ~ and 
..acM abo.l awry MCIOIId. Do DO( b4u1ap 11M 
r.pVa1ar _ the cia.&. 

v. Te.UWac. Talk a.Laud &ad aiowIy lor 
.. ".... aaiIwIas. 1M loUowiac p«appla la 
c:aUood 1M ~ p ........ flead1At II wUl 

, r-lt la. wide nae- ollaciaJ _. Mil 

lAd aa.. be -W 10 ...wy daia r.t1Ainr . 

(-..:. 11a51. ~ I * C) 
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,...,..., .. ,,..,.."', .,...._""' ... ,.. ........ "'. ""'"'C" 
"""" •• ...,. n'-f'-' t IV'" ...,. " ... ...,,,"...,,, 

7. The fit t •• t .aluhon ~ pl't!pared by 
IIddin, IJ &rem. of ,odiwn ...a:h .. nn to tOO 
oc of welTD wel.r. 

&. AA be(ote. OIl I •• t lloIbj.ct ah .. 11 bre.the 
wlOl _Ih opotn and ton .... ext.na.d. 

II. The n.ebuJiut i. inNlUd Into the bule in 
the front ollhl clldolun .1Id au fit t •• t 
IOlullon il .prlycd into the .ndoaure uaiq 
Ih ... _ ttduuq ..... lor 11 .. t ... la lhreahold 
ICI"HrUna .nd the ..- aumber oltq_ 
requiRd 10 llicit a lilt. Iftpo_ III the 
aa-nml. (See Be thtouah 810 abovI.) 

10. AlIM pa..aUOIl 01 the Mcoao! ...d the 
10Uowinc iaetrucliGU to the 1 .. 1 lubject. The 
11.laubject ahaU peno". the 1lW'CiMa lor 
_lDinu ... ada. 

l Bruthe 1IOl1D&l1,. 
iL Breathe decpl)'. Be c:erula b .... th. an 

dct:p lAd rquJar. 
iii. TW1I heed aU tha WIt" .tOlD oae IJde to 

Ihl U'W. Be cut.iA _vllllenl " COIIIplet .. 
1n,,",1. OIl •• ch ,,~. 00 QO( IM&.IIIp tha 
rnpitatot ... illll the lIloWderL 

iv. Nod heed.UfHJ'd-dawn. Be cenli.a 
_ moliona .re c:omp~ll. Inh ... wha.a bead Ie Ie 

the r,," up poeiliOll (wbaa Iooldq cowani the 
cciliAa~ Do nol bull'lp dwr IWIfIlntol' oa the 
chat. 

Y. TaJk.ina- T.lk.1oud and aIowl)' ror 
.. vend minu .... Tbe roUowinc pere .. pIa Ia 
c.llJed the Rainbow Pa ...... RHdina it will 
mult Ie • wide naae ollaciaJ _I&, 

and !hua be uaeruJ 10 Mtlel, thia requireaMGt. 
Allemanve paua ... wbic.b Nn. the tame 
pu.tpoM ma)' al.o be UMCi. 

rio Jogina III plac:e. 
vii. Bre.the DOI'IDIIII),. 

RuinbG",,~ 

Whaa the MDllahI Itrik.a ralDdrupa ID "'" 
aU. the)' ad Iik. a prWD .nd rOnD a raiAbow. 
The rainbow i.a a divi8ioa 01 whil' Iipllllco maA, beaulilW c:oIorI. n- taU the IIlape 
01 a Ioaa round a.rch. with ita path bi&b 
abov .. aad Ita lwo toda appat'llltl)' beyond 
dwr borison. Therw iI. acconI.iAa CO Iepad. • 
boiUnc pol or aold at _ and. ~ look. 
bul DO OQI avlt rwit IL Wbea a ..a IooU 
ror lO_thiat be,oad au. ruc:b. b1a hWad. M, be lllooklDa ror the pol ollOld.1 the awl 
01 tha raiAbow. . 

11. AI dwr bcaiDAina 01 Itch a.erci ... tbe 
aeroeol CIOGCIalnuOQ ahaU be rcplecUalMd 
uu.a one-baJI the _bit oltq_ u 
In1UaU, dna1bed 1Il'ca. 

lZo Tbe lalaubJect ah.aU Iodk.III to lhe 
Inl CIOOdYCtor \I al .0, 111M durinc the 81 tnt 
tha lute 01 aacdwia II det.ec:ted. 

13. U dw MCChariA '-de~ dw fil .. 
~ _tialactGrJ aod a dia_t 
.... pintor ahaU be tried. 

14. At ~ lwo raccpl_ dwU be 
..a.cs.d b, the fAA tnl protocol Tbe tal 
lubjec:I Ih.aU be .iweQ the oppcx1l1Dil, 10 _at 
tha. lor OM w .. k 10 ~ the _ whleb " 
I'IIGr'I CDG\IcxUble 10 w ..... 

1S. Suc:onaNl COIIIplat:ioa o( the &eat 
pnKOCOl ah.a11 a.Uow tha u.M 01 Uw !WI -a 
1 .. led rnpintor iD coal&lllinaYd 
a~ up CO to tl_ tbe P£L 01 
a~OI. la otbtr warda thia ptol~ IDA, be 
UMd 10 .... prol«:Uoa f.K&on 110 tu,bat 
th&a taA. 

1e.. Tbe tal ahall POt be ~ if thaN 
II .0, ball' pvwth between tbe ~ .nd the 
r~piaoa ... Iine a.uriIlCC. 

\7. U twit' p-owUI or 'ppo&I'Il inll".ra with 
Il •• UI( .. Clot)' ilL IhItS OIey ",.U be aJlerecS QI' 

...moved .a ., to .1iJN.aa .. Inladlranee .04 

.1I0w I .. ttalaclGrJ ftL If a MUel'Clot)' III " 
IUU nol au.u..cL the Int .ubject _ual uae a 
po.iu .... pra.aure .... pira&or Iud! AI po_red 
lilr-purify"" ,..pinlon., aupp1ied aU 
,..pintor. or .. U-coalliM4 btuthina 
apparat"'-

1& If a t .. 1 aubjecl aJUbill cW'ftaaltr In 
bre.thinc durina tbe "'1&, aha or be ahall be 
relarnd 10 a ph)'1kiu ~ reapitaloi 
di .... n QI' pulmooarJ -.d.i&e to de...uo. 
whelher the .. at IUbject CIA w ..... 
IftpU'atot wfWe parlOtaalDl bar 01' au. dulJ ... 

11. QuaIi .. U" 81 -tina aAa.U be NpMc.d 
.1 ..... , ewl,., Iix awantbe. . 

20. la addilioa, bec.auae tbe ....ua. 01 the 
Iftpiralor /lUI' be airecaec1 q ... Utati" 61 
IlllIDC ahall be rapeac.d ~&elr wbaa 
the t .. 1 aubject "-a a: 

(1) W~pl c:a... 01 JQ pouAda or--. 
(2) Si&Nflcaat radal '"'"ac III the ..... 01 

the rllccpiace Mal. 
(31 SipirlC&QI _cal cbaapa; La.; .uJUp&e 

.ltcncuou wilboul ~ or acqUoiriat 
denlutn. 

(4) Racon.Illuc:dwe 01' c:oaMrtk 1UI'ptJ. 01' 
(5) M)' otber coad!lJoa thel .. , IIltetfcre 

with rtclpi-=- ...waa. 
D. R.cordk.eeplq. 
A .u.namtIJ 01 alllaat NaUlta .uu be 

.. iataiDed In eadI omc.lor J pan. The 
Iwruaary ehaU lad" 

(1) Naaw of &eat aubjed. 
(:10. ... 0I1aUaf. 
(3) Nlme 011 .. 1 COftduc:cor. 
(.) Rapiracon MIec:Lad (iodicall 

IMmd .. ctUIW. IDOdal. lise aod approyal 
_boIt~ 

(5)T..uac..-L 

IlL Irritanl p~ Prot.ocol 
A. Rapiralor MIectioL-
Rcspiralort .uu be ..a.cc.d u cIeacribecl 

In aeclJoa lB lbow .. ucapt thai Meta 
"'piralOl' aha.I1 be equipped with • 
CIlII\hineIioa 01 ~ aod.aO-pa 
cartricfan. 

B. Fil InL 
1. Tbe .. at aubject Mall be allowed CO -U 

a _0 conceaaratioa ol tha IniLaal amoU la 
ruUliatt&e tbe wbjeQ willa the ~ 
odcw. 

z. Tbe .... aubject ah.aJl pcoperI)' .. tt.. 
r.apltacor MIec:ted u abcwa. aocl...., It fot 
al 1e .. 1 10 mJAu_ beIon ltartiDC the III ..... 

3. Tbe I0Il1 condYdOl' aIaall revWrw tlaIa 
prvtoc.ol with the .... wbject bel __ -.. 
~ The tal aubject thaU parl_ tbe 

CCMlvaoUonal poaU'we ..-... aod .... ttwe 
prauwnI nl checka (_ ANSI ~ 181O~ 
Failun ollilber cbeck .a..u be ~ to 
.. ltd lUI allaraa" ,...,..cor. 

L 8raak both aada ol. _tilalJoa amoU 
lube containiaa IUAAk ~ auda M 
the MSA part .M45. ~ eqldvalaat. AltId& a 
.nort \mctJl 01 Nbiac CO _ aod ol the .-b 
Iude. Altacia u. o&Mr aod 01 the --.. tube 
to • low pns-. a.Ir pu.p ... to deIl __ 
.illl.li .. ,. per aWau ... 

&. Advi .. tbe lilt _jed IMI the ..... 
CIA be initatiac 10 the IJe8 _ IMarw:l the 
lubject CO "-P the .,... daeed wbila the .... 
I. perl 0C'IIMd.. 

7. TIM IeII oondudOl'MalI dired the 
.u. .. 01 initeaa ..oM &0. the labe 

:;...~u 

;; i :3 i ici 11 

low.uda the I&C.IrMal are. 01 th.e tn, aubjec1. 
The pet'lOQ axwil&CtJna lbe , .. I IIlaU bqia 
wlta the IUN at la .. t 11 t.achet (fOal the 
lace pl_ .1Id ..... d~U' .. ov. 10 .,"hlA OM 
in.ch. _Inc ./'IMIDd tbe whole pen_tat at 
the _aIL. 

&. The ... 1 .ubjcct .b.1I be inelnlaed CO do 
the roUowinc "'Itciue whil. the .... plra&or .. 
beina cha11anaed b, the amoke. Eada .1Lft'dae 
dwU be penomaad ror __ ialal .. 

L Bruthe normaU,. 
Ii. Breathe deepl)'. Be cmalll bcMtba 1ft' 

dwp aod rqu/or. 
tiL TIII1I bead all tba w.)' rroaa OM aide to 

tha othat. Be cauia OIDIICIDftl '- cocaplate. 
InhMIe oa aad! aida. 00 DOt buap the 
IWIfIiracor .... iael tbe IhouIdera. 

Iv. Nod t..ad ~ Be catCaJA 
OIDtloGa an CDlDp .... lad cude n.r)' 
MC08d. lAb.1e whaa heed " IA 1M full lip 
potillOA (\ookiAa coward cau&qJ. 00 flOC 
blUll9 the .-pintoi' ~ the daeeL 

Y. TelJa.1aa. Talk aloud and aIowl, lor 
MV"'" calaMIa. n. roiJowiAc puqraph Ia 
caUad .... biabow ......... 1lMdiai It will 
....wI In • wide fUll 01 fadaJ -CIDClta. 
and tI:wa be _ru CO Itdaly tbia Nqw-L1 

Allanlatiw,....... wlUda ..". the .... 
putp08I .. , al.a be t&Md. 

RainbowJlu.u4p 

wt..lbt ...wPt acnu. ra.Indropt Ia the 
Ilir. tbeJ ad lib a priam aDd lona • raiAbow. 
The raIDbow II. divialOA 01 whi ... UPllll14 
-y baautituJ colon. n... la.Ita tbe .... pe 
01 aloac rou.ad arch. with ita petk Ialab 
abow. aod III two .ad eppannd, be),ond 
the bori&aa. 11we Ia, ac:c:.ordlat CO Ie.-cL • 
boil1Ac pot 01 pId .1_ tad. hop&. *k. 
but DO oae ... Badllt. Wbao • _1oob 
lot .-thiDc befOQd b1a ruda,1Ua friaId.a 
It, be '-Iookiat lor tbe pot ol to&d at the .ad 
of tbe raiDbow. 

vi. Joaillc III Place. 
wlL Bruth. --U,. 
a. "Cbe lnt ~ abe1l1odica ... CO tbe .... 

cood",.,or If 1M IrritanllmGU .. deLlCled.II 
a.aaok.e II da&ecte4. the .... oondltdOl' .uu 
lcop dw ...... In tliI caaa. .... LMIaci 
raplralOr " ra~ aod aaocber,..pr.tDr 
IIlaU be .. &ect.eci. 

14. Eada teat ~jed ,..., the ...ob ... 
(La.. wU.IMN& de&eaiac u-. MIOIr.e) aIIaU b. 
liY- • MDa&dvily cbeck 01 UIOb rra. tbe 
..- tube CO ~ II the .... 1IIbfeca 
rMc!a CO tbe .... ,&1kn 10 ewoU • 
IapoDII abe1l ¥CMdtbe III ..... 

11. S&atN a.. _1110 01 tbia 111 .... ptatocoI 
IIlalI be perforaad II .1OC.aaJO,a ~ exJa.aut 
_ti1atiaa II' •• '''' pta"" ....,.ral 
cootl· iaat1oa 01 thalaUq an. by the ... ........ 

U. Al Laa.at two 1r.capMcae alWllA 
NIec:Lad b)' the IAA ..... JI"OCOaOl. n. .... 
tubjad IhalI be ._the oppoItIIiIUr la __ 
1M. lot oae ..... 10 ..... the Me wWc:Ia Ia 
_~to_. 

U. a..piR&on ~ ....... by taw pto&.ocaI_, be....t ~ ......... Ina-.i 

:~"CO"'r"PllLoi 
1~ "Cbe ... abalI DOt .. -W-Sad if a... 

II tor be .. pwth ben... dw .. aDd .. 
~...wn. autfAOl 

(a.c:. ,t:a5&, "11-... C) 
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(
- , So If hIUr IJ'Owth or IIpparel inlerfere wilh e .r'lclnry nL II-cn ther Ib40U be «1I,ted Of' 

, . "t!d !u a. 10 ,limln«lt: inlel{cl'C!nc, and 
.lIow « aalld,clory iii. If a slIh.rllclury Rill 
lall nnl alla&Oed. Ih' ICII I"t.i~l mUll UN a 
po,ill\'t'·pI'HlUft rapuunc luch .. pGWIIntd 
alr·punr)·ina I'upiralo .... IUflplic:d .ir 
rnpiralOf'. CIC' MIl<onh,iM:d breilihina 
a.,parall&L 

10. If a lell lublect CIIhibita dimt."lty in 
bRalhina dutina tlM!lut .. ahe or be Ih.U bot 
rererred to a pby5ician trained in mpirltor 
dJaeues Of' pulmonary medicine to determine 
whather Iha tett lub;.ct CCII wa.,. a 
rapiralOf' whila perionnlna her OC' hia duties. 

17. Quaillallvw fit tettiac ahaU be repealed 
at Ie ... .very aI. moalh,. 

I&. In addition. bec:auM Ihe M.Un, 01 tha 
rnpiralOC' lMy be affectad. qu,IUaUv. fit 
IIIlIna ,/wI1 be rapealed Imrudialcly wMa 
the I ... aubject han: 

(I) W.iaht chan .. atm pound .. Of' IftOI"L 
(2/ Slptncant radaltcantna Ia lhe.,.. of 

the laCC'pMc8 ... L 
(l) Slptncant eMalal chanen: L&. .ultlple 

...... ctiou without prolhnia. or acqulrina 
denruns. 

(04) R_lNdivw Of' COUMttc: nraerY. or 
15) Any Olher c:ond.idoa thet IMY Inlcri' .. 

with lac:epiec.e .. all",. , 
C. Recordkeep",," 
A lumma'Y olallle.t reaulta lhall be 

maial.inad ill eacll office lor 3 )an. 11M 
IUlIlmaty ah&I.I iDc:Iud.: 

(11 N .... 01 tat aub)act. 
(:!) Dal. ol I .. U .... 

' . I Nama of a..t c:oaductor. 
( ( atp!ralora .. Iactad (indic:wl. 
" , . adwwr. IDOda1. .u. and apptVVal 

Dumber). 
(5) TMI'III apuL 

aw.,titcrtire Fit Te'M 1'1oc«I_ 
1.w/Wro/. 
L Th. _lbod appUat to the nepUy .. 

P"MUft DOnpowered .ir-purilyina 
napiralora only. 

b. n. employ ... ah&I.I a .. tp _ Indivfdual 
who aball .-...... the luU raaponaiblUt)' r. 
"pi_dill tile ~Ior qUADUtdft rlt 
.... prop-aa. 
~ ~fill;lion. 
L ~d"'dv. Flt Tetl- _.,.. tiM 

-.elJUral'lMAt 01 tIM effectlvn ... of a 
rnpInlOf' ... IIII.xdud"" tIM! .",blen' 
at_pban. 1M tatt \a performed br 
diyldlnc 11M _ .. ured c:onc:enlr.lloa or 
ch.la-.. .Ift't III • 10.1 ch.mbK by 11M 
_aawed concm .... Uon 01 tiM chau.n.. 
a,.at 1naId.1h ..... plrator lacaplac. Wftaa 
tIM aonnal alt parilrtna .t-.nt baa bHa 
r.p\.aced br .. _tiaUy perf«l ~ 
u-nt. . 

b. "'OI.aIleap Accnl-~ tile alt 
coa ... 1Il1Aa.a1 Latroduced InCo ..... chambw 
.., lhal Ita CIICIII*Itnlioa tna4dtI ud CNlI£de 
tiM rnp4rator _, be cocnpared. 

c. -rae( &&bjed- -.a.I the ~ -naa 
1iM.-p(ra1Olr for quaoU ... uvw ftt latina. 

d. -NomW SluIdtnc Poetdoa- __ 
.... nd1D • .nd ud Itnlchl wtth ..... dowa 
aloac LIM aldee ud \ooIdnc .t.rataht abud. 

L ""Flt Pacwr'" _ lba racto of c:b&U.nta 
CODC.ftcraUCIA oullide wilb rnpect 10 
'de oil naplnlOC' lolal COYaiaC 

( .cwpiec:. Of' 1IId ___ ~ 

3. Apparutu£ 
•• III~trvlMntalioll. Com uU. aodlum 

chlondc at olh., 'ppropriatl uroaol 
lI~nenllon. dilullon. and mellaurem.nl 
Iyllema .h.U 1M ueed lor qu.anlilallva lit letL 

b. real chamber. Th. letl chambwr abe" be 
lirae enoullh 10 para,,1 .111 ... aubjacla 10 
frealy perla"" .11 required aurd ... wttboul 
dbtribulll18 tbe challenaa aFnl conc:ealraUoa 
OC' the mallun:mcnt 'pplratUL The tat ." 
chamber aha" he equipped lAd ~ 
10 lballh. challenla llIftt \a Iffectlvel, 
Laolaled lro .. the Icnbienl air )'II unUona Ia 
CXlncentralioa throuabout lbe cbacnbar. 

c. When I"'tina air-pwilyiDf raep(ratan" 
the nanual liIle, • ccnrid .. lleaH:at .haU be 
raplacad .. ilh a h1lh .. mciancy petUcul.r 
Rita, luppliad by the "11M IIMliuladllrar. 

d. Th ...... plin. ia.ln&maal IhaU be 
teluctad 10 thai a lirip chan I'KoOC'Ii _y be 
mada allhe Int I~owina 11M rtaa ud Iall at 
challInia apnt c:oac:enltadon wtlll eecb 
lnaplraliua cad axpUaUoa at Ot laaora atat 
IMlt z.ooo. 

.. n.a _blnaUon 01 aubatUute .If. 
purif)1ftt alemaal' (il a"y). cba1 .......... 
and chaUenp ..... 1 ~tnltIoa Ia 11M t ... 
c.banaber ah.U be 1UC'.h lhat lbe .... IUbtKt \a 
aot ppaead III nona 01 PEL 10 tiM chaU .... .....t at an, III1M duri", lbe tatJna JII'OCIN. 

f. n. MlDpU", poc1 on lhe .... apedanan 
,,"piralor ahaU be p\aced .ad coaalNdad 10 
that than \a no dellCLable Ie.k around tba 
pari. a tree IIr now I. allowed 1010 1M 
.. ep/tac llna al .11 1I1DM ud 10 It-. Ie DO 
iDt.n-c:. with the nl OC' parfanaaoc:. of tba 
rapiralur. 

.. n .. Iftt chacnber ud lIN, Mt1ll u.u 
pernalt the penoa Idlnlnl.t.na, tiM lett 10 
obaene DOl IeIt wbjec:t Iaatde dw chamber 
cNrtaa the tnL 

h. The equip_ill a-nlinc the chalJ .. 
aa-pbarw ahallmaialala tiM concrntnltioG 
01 chAl1enp IIEmt COClIIant withla • 10 
pm:aat variadoa lor the duradoa of the teat. 

L The IiIlM \q (lala,,,.1 betweea III nenl 
and lu bdna ntc:orded on the ..np chan, ol 
the lnal.-nulloa _y not aAClMCl Z 
MCOada. 

J. 11M tubilla :OC' the tatt cbamber 
atmoap/Mra and IOC' tiM raaplrator NIIlpIIaa 
port aball be the .. _ d.lamat .... laacth aod 
lnattrial It IhaU be kepI aa aborl .. poaaibM. 
11M .... Uat clJama .... lu1liac ~ 
br the aanulacNntr ah.U be \IMd. 

L The uhal&&l flow fro. tiM .... c:Iaaaaber 
thaU pa .. throulh I hI~ RlI ... 
berore raJ_lo the roana. 

L Wban 80dlUlll chloride ~ Ie u.aad. 
the NIAll" bumtdlly !nulla \he ... , al\ambw 
abeD DOt aond 50 pllr'ClftL 
~ Proo«I/JIflJ &qui,..",.,.,. 
L Tba Rutns of ha.lr ___ l'Mpirat~ 
~ be .Latta4 wllb ~ uviac lIIultiple 
ab.n .nd • Yariety ofla~b&e 
catUtct.,.. cad c;aai1W. auda aa tM t.a!A 
c-Io U-N. Nor1on toe. s..mw ..... A-O M. 
Of' Scotl-M. U ... itbar of the """ ouI.IDad 
below 10 -. thai the '---- \a prop.iy 
adlualad. 

(11 Pwili.-. fIIWIWW"" Willa the ~ 
pcw1(11 blockad. \he aepd".. pr-. 01 
lupllnhalaUoa IhoWd -.Ia a.ac.aat lor 
"",",1 MCCJRda. 

(1\ N.,all~e ~urw t.-t. With the IDtaU 
ponti/ blocked. the -saUya ,..-.. el~ 

REFERENCE FILE 

l.hIIl«lIon lhould nttnala COIUtaAt IOC' NV""I 
aeconda. 

IJ. Aller. rlr.epif!Ce II Idlulled. Ih. Ie It 
lul>Ic'Ct Ihan """II' Ihe rllcepiecc rOC' II leul ~ 
nllnuloa briotw condlldin •• quall ... l" '"' "" 
l&&iRl eilhe:- 01 Ih. _lhodI deteribad below' 
Ind u.in, lhe 'J>atciM rqllM dateribad in 
1..1~ b.. Co. d. Ind a. 

(ll/lOOlftJ·J txetota 'at. When 1111", 
.. anlc Vlpcw c.artridpa. th. 'ell lub)ac:t ,.,ho 
ColA Im.lllh. odor aIwIuId be unable to detKt 
the odur ollllOarnrl.cela" aqulrted into the 
IIr /lC!lIf lha moal wJnarable pcw1lona 01 the 
rac:eplace MaL In a loc:auon whJc:h la 
ICpiOI1I\ed from the latl areL thl tetl .ubjec.l 
ahaU be IMtNdid 10 dON hwr/h1a «)"H 

duttaa the 1 •• 1 period. A c:orsblnallOCl 
c:utridac CIC' cant.ler wilb OI"IInlc: Vlpot' and 
bl;jHffic:Mncy Rllen ahlU be uaad wllea 
ava11abla IOC' lbe patIicular mutt beUIa 
... Ied. The .... aubitct ahall be pyn ca 
opponunlly 10 amaU I.ba odor at iIOuayl 
aceta .. belore tiM .... Ie candudad. 

(Z)Itrit4n' fUll,. 1M. Wbaft ""Ill hiab· 
afnc£aacJ rut ... 1M tat ItIbjed Ihould be 
IIIIIble to det.c:t tbe odor ollntt.a.at I\IIIIe 
(.&anak c:b1oriOe or tllani..- tatradaloride 
vntl\alloa __ tubca) ~ IAIo tiM Idr 
Mal'tIIe IDOIC ~ portIou at tiM 
Iec:ep&.8cI ... L 11M I ... aubjec:t .... U be 
wlnlclad 10 daM Iw/lala ay .. dwiaa the 
\eat period. 

c. Tba ... , aubjec:t _, IIltat tiM 
quatl ... Uft toattna chaIIIber oaIy II abe 01' be 
hu obtaiaad a Ultalactory at u ... tad III 
4.h. ol th.ia AppendiX. 

do Before 11M! eubject _tan tIM! ,aat 
c:h.uIber. a reeaoubi, ,table c:bal\anelqan, 
ClOnCInltado. aJaaU be _...d .. 1M .... 
dsacbar. 

.. IlIUMdIately.n ... the aubfac:t .... the 
.. c:n.mbwr. tiM c:lWlanta ..... t 
conc.alradoa lllllda tiM rupiralor ahaU be 
----s 10 IIM4Il'I that the paa1t piQltrallon 
does not au..d I percent ror a ball .... 
ud t pwrcant I. a hall (ac:wpIec:& 

. 1. A l&ab&e ""'''-. ..... t concaatreiJoft 
ahaII be oIMalAad prior to the ad\Ial atart at 
a.ttna-

(I) ReapWJor -tra.IA1aa .trapa ... , aol De 
0ftrtIIh1ftad lor t.aUat- n. IlnIpa abaI.l be 
adjut.d br the WMIW to am a reuoaaItlr 
COIIIIortalM4 nt typkaI 01 DOI1II4l UN. 

L lIz.rei .. ~_ Prior 10 anlartac Ibe 
a.c.t c:huaber. the .... aubtac:t ahaI1 be pvw 
~"I~ .. to ,*/Iala part III .. 
tac pnx:.c1\U'aL n.. teat eubjed thaU 
pedona UleloUowiat uarctMI. Ia tiM anMe .h· .. IOC' Mda lAdapac~t a..t. 

.. NotnaoJ BIwothill6 (NBJ. (Q the --..1 
.w.d1nt poa4Uoa. witlaa.t taIIdat. the ..... 
abal1 brMthe --'1y b at '-a& DOe 
aLaata. 

\a. Dttap ~ (DBJ. III !be --..1 
~ poatliaa !be -teet abalI do d.ap 
bnethtac lor at Iaaat _ .u-c. ,......,. 10 

aaDOC to bfIMIY_UIa&e. 

c. Tum"" Jt.od We tD .-.. (SSJ. SLaadiaC 
.. pl.aoa 1M eubted ab.aU a&owiJ 1llnl1UaI­
IIoMd rr- a6de batw_ the ~ 
poelUona Ia nda Uda. nr. head ahaI1 be WeI 
aC eeda aU- s-itialt _ It -. S 
MCIIIGda. r.n_ rOC' .1 '-a& tIarM ouwy&oow 
qcl.. 

(a.o. 11X..U. Atlp g - C) .. 
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d.. Movinl/ head up and clown {UUJ. 
Sllndina in place. Ibe .ubiecl .h.U .Iowly 
IDOve hll/her hud up end down belween 11\4 
a .. ll'eme poaillon alrlu.hl up and Ih •• Ill ... m. 
po'lIion 'l/'II iShl down. Th. hud .h411 be 
h.ld .1 each eIlll'emc po.ilion rot at lelll 5 
MCOnda. Perform ror at I ... t thtH complele 
cyde&. 

L IUadin, (RJ. The .. abject .baU re.d out 
a10wly and loud 10 •• to be h •• rd d.arly by 
the t .. t coodllCtor or monilor. 11Ie 111.1 
.ubjac1ihell reed che "raiAbow puN .. " .1 
cbe .nd or chi. MClion. 

£. CnmtJu IC), The lallubjecl ,haU 
p;1IUIc.e.lI1lilc. Crown. and Icner.lly conlort 
the r.c. uailll the fIcial mlUclel. CoariAue rot 
allelll 15 acc:onda. 

.. Iknd or., and wuch IDH (BJ. 1M I .. l 
aubjecl ahaJI bend el lhe wai.e and toucb toa. 
ud rellltD 10 upril/II poaitloa.. Rape., lor.1 
1 ... 130 aac:onda. 

IL ID1IIlill, in pJoc. (/). Tbe t •• t lubied Ihall 
Pftforrra iot In place ror .1 lcutlO MCOndl. 

L NomtoJ BIWJIJUni INS). SaIne u .urciM 
L 

Rainbow~ 

Wbea lha IU/Iliahtltrikft raiodrapein &be .It. they actlilr.e • priIaa Ind lona I raiAbow. 
lM rainbow 1.1 clivitioa 01 wbitlliabt Into 
IBIDY beauUlui CIOIOIL n-&Ib &be abape 
ol I Ioaa round an:b. wilb III .,alb bicb 
abov .. and III two .nda .ppalWlllly beyond 
the horiz.oA. Tbare '" ac:canliacto Iqeod. • 
boi1inc pot 01 IOId Ilona acwl. People look. 
bUl DO ODe .vellioda iL WhaCl • _a 100'" 
lor IOCDIthinc beyond ....a. bJ,lrieada IIY 
ha illookina lor the pot 01 ao1d It the eod of 
the l'IliAbow. 

fL 1M lat .baU be lermiAltcd wMDlV., 
lilY I. peak peACtratioa a.c:eedI S 
percnlt lor h.lI-tDUka aDd 1 pen:entlOf rull 
lacepiec:a. n. till aubjed _Y be ,.firtad 
• nd retntecl. II two 01 &bettv. requirwd lall 
.... t.raUaated, the fit ahaJl be ~ 
laadequet .. (s.. patlarapla ~J. 

7. CJJaUOUOIl 01 Fit FOCI«L 
L 1M iiI laclor dcllnDinad by the 

queatillltJve fttlat eql&&b the .v.,.. 
concanltatioa laaide cbe rapinlor. 

b. 11M av.,. .. tilt clwabu c:ooceafntioa 
it the arit.bm.Uc: .v ..... oltbe lat ~&bcr 
~tratioa .t tha bcainn1IIIlIId oltn. .ad 
oltha_L 

7-IC)..M 

Co The In,.. .. p .. k conccolr.tlon 01 t1\4 
chaUcnse .scol inaida Lb. re.pi,..1Ot ah.&11 be 
Ih •• nlhmellc .".,.... pc"",, CDnCIntratioGa 
for ... ch of tha nine .urclaft 01 the IHt 
which 4re computed •• the .rilhmetlc 
.ver.gc 01 the p..1L conc.mlr.tiona louod lor 
cach bre.lh duriac the exetd ... 

d. The ever ... peak conoeatratioa (or .Q 

lIlerci .. ma, be d'lan:aiAad IRPhicaJl, if 
Ihc ... it DOt I ..... t vlriatioca iA the peak 
conoentratiOM dwiq • lingle .JC.II'CUc. 

L InWptetouOll 0/ Tal ~u. 'fbi fll 
lactor m,"1lftCi by the qualilldve fit taUac 
.h.U be the Iowat at the tbna ptoLlClioa 
f.clotl rnuiUna from lhrM IndapeadGu 
In ... 

Q. OthM lWquitwmcJtu. 
L Th .... 1 eabj«t Ib.aJl DOt be penaltted to 

well. b&l1·aaaa.k Of lu.11lacepiace .... If tha 
miIlimWD flt 1&dOI 01100 Of t.OOO.. 
.... pectively. C&AaG( be obtaiAed.1I halt 
arowlb Of appanllatarf_ with I 
lI"alaelory fit, t.b.a the, ahaJl be altared or 
... moved 10 U &0 elIaiAalllntarftnDCle IDd 
aUow • lIt.lallC\Ofy nL II. llUaladory Atla 
Itill aoI Ittalaed. &be_, whjed auat .... 
poait.l~ reaplralOr euda u powered 
ajr-purilyiAI ~ wppUed lit 
... .pintor. or Mll-OW"lned t..lbIac 
'pparatlllo 

b. n. tat aball aac be coodYded lllbare 
Ia Illy bait srowUa betweea tha aida IDIl the 
lacept.c. ....tiAa IIIdacL 

Coli I lat IUbied aklhita dillkultJ Ia 
breathlaa dwina the ...... abe or be ahaJl be 
... Ierred 10 I plapk:l&a traiDed Ia ruplrator 
diMuu Of pw-uy IDoId.k:i.De &0 dawm.Iae 
wbtthat tha 1ft( aubjed c;u -.at I 
rapirator wbile perlonaiaa bar or Illa duu... 

d. 'fbi tilt aubjec:t Ihal1 be IiWIl the 
opportwUly to .., the ~ rapintor 
lor ona -"- If tha reepitator doee aac 
provida I lltial&dOlJ fil dwtDc acn&al .... 
the lat I¥hjed _, raq-c &aOIber QNPT 
wbkh .uu be perloc.ed '--diataly. 

.. A .... pltalOr fit Iaaor catd aJWl be 
luued to the lilt aubjed wilb the IoUowtaC 
J.alormatiOG: 

(lINa.-
(210. .. oInt ..... 
(31 Protedioa Iad.OII obca!oed lbtoutb 

aacb manWadW'll. awIde.I aod appro¥al 
aumbat ol rupUalOr lilted. 

c..-" • ., 
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(41 N.ma and .ipal\&r'a o( the parI(IA \h.al 
conducled cbe I .. L 

I. Fil ..... u.wd 1M quali .. Un or ql&&lllt""ve 
nlllllin( .haU be replaced w"lIy. whmever 
Incr ..... ct"b,. .. lhin ..... i ... nea it 
encowU.red, or whea the IHI ,.enl bat 
.It .... d the inl.pit, 01 the filter mediL 
OllJanic vapor cettrida .. /ceai.1ara ahaJI be 
repl.ced daily or ICIOIICf if the.-. it III, 
iAdic:anoa 01 btalLthtoqb by t.be tnt 'aenL 

10. Ia addilio4. becellll the Maliaa at &be 
... pitator _y be &IIecl£d. qUlJlulItiv.1ll 
IIItiDt .ball be ... puted bamadiataly wbeG 
tha t •• t IUbjKt b.u a: 

(11 W.i"'l dwioae of ZQ poUAde or IDOn. 
(Zl Sipilic:ant laciallC&lTina ill tha ..... of 

tha CaCipiea M.l 
(ll StanU1c:ant deallli chaa,ec La.: multlple 

atracUou wi~t proth.i-. or acqu1tiDc 
dol","-

(41 R.ecoaICNctiv. Of c:oaaetic: MIIJeCY. or 
($1 AsJ'I alber cooditloa thatlDl, latarf.,. 

with I~ MIllnc-
lL~ 
A IWIIoIIIoItY ol all laC rnulll aIWI be 

.. 1"'.lped ... 1 ,..... 1M IWUIII)' eball 
Iacllldc 

(11 Name at lilt Mabfed. 
(II 0. .. ollaliAl-
(11 Name 01 the tilt c:oaduct.or. 
(4' Fll ladora oblliDed froaa n«J 

I'II4Jinlot &a&acI (1adIc:a .. 8aID1ICact_. 
-w. lisa aad appnwallll&labar), 

Af. N. Dial"'", ,. N eI 
Q d .,.,Wnd 1 fJ 

nu. maadatory appendix coataiu 1M 
-.dIca1 q'Mltioan ., .... that DMt be 
admia'ltered ... all emp&o~ wlao are 
expoaacllO .... Ioe. tremoUlI, aaGopIayWlI, 
&dIM"t .. c.- a mmbiAalkla 01 tbeee ....... 
above &be adieo Ine!. aad wba will 
t.bere(ore be 1ad.adecl1A t.be!r ~ • 
JDedka1 ~ procr&IL Put 1 01 &be 
appeodix c:oalli.aa .... 1aId&l w.dIcal 
Q.edoQa.airw. .tUck IMIIl be obalned for all 
DeW au.. who will be CIOWNd by t.be 
naedicaJ ~ Nq~ Pall I 
IDdudII ..... bbtnlalld Pwiodica1 ).Mdical 
Q.aellomvl .... ..eudt .....c be adIaIabtancl 
... all -.ploy.. ,,110 .... pnMcSed periocUG 
..edical PUIlAadou uodar &be -.dical 
~ provWoa 01 t.be II&D4atcL 

. 
\ 

\ 
\ 
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Appeed.b. I .. § tllZ&'s&-~ aa4 
O .. ailk.adoa 01 Chelf R_tpaosn~ 
M41odalOfJ 

IHI Che.1 roenillftnuvruml .h.1I be 
inlerpreled .nd 'I ..... fied in .c:cordMnce wilh 
• profc: .. aun.Uy .cc:rpl.d cl .... ificalinn 
.,.~If·m .nd ftCordcd on • ROftIIIlf'n"lr.phie 
lna'r"P"'I.liun FDmL 'f"rm CSO/NIOSIIIM, 
z.a. 

It I , ...• ;lI.,eno!P'm •• hllU be inlcrpreled 
.nd c1aaa&lied only by • a-n:.der •• beMan! 
cllslbl./c:er1ificd radioIDtli.l. or.n 
upencnc.d ph)·.ici .. n ,"ilh known expertl .. 
III pneumoc:ona_ 

leI AU inlcrprc:lera. whe:lc"er Inlerprellna 
,," .. I roenlan1orraml made undlt' Ih!. 
aecllCIR. ~II h ..... immedi.tely '\"MiI .. MI lor 
reltlftOCe. complill .ct 01 the ILO-U/C 
lnllmMlion.1 C1.56Incailon 01 R.diotlraph. 
rlK Pne\alllOCllMli--. 1 GeO. 

Appaadb F" l"'-\\'orit rr.ctba aDd 
~ Caa&roIa Iw Malar.w... 
a-.a. a-u-. ... O •• lIi"-
Opwad H_r.c ... ., 

Thi. 11 • nort-CMnd61lury .ppendlx 
dnipecl to ptOYid. ,wdelines to u.ia& 
Implo)"etI ia c:ocnpl,.i"l with lhe 
rwquimaenl. ol ZIt c:"R ll1Z8.SL SpecilIcaU,. 
lIIi. '(lSWndlx dnc:ribd Ihl equip_I, 
IMlhoda. IIId pt'OCIdurn lhal ahould be lINd 
ID lIIajor .lbest06 rentOval ptOjecli 
coadYCtcd 10 .ball • recognized .. baatOli 
baard w In pn:p«rallon lor buildll\l 
NnOV.11on w delftOlllloa. These projM:ll 
rwqui,.. lhe conetnactioa of oq.Ii"..,tulww 
temporary encIoIura 10 conlaia the ubealOl 
_leriaI anello pra"..,1 the .xpoeutI ol 
byalandcre and odMI- _pIoy_ .1 the 

wotiIait .. Pa"'!P'ph (eKII) 01 the .I.nderd 
requirel Ihll - ••• IWlhcnev .. r ... lbI .. lhe 
employer ahaU ala,bliab DqlIIU".preMUIW 

eoclOlutel bclClft ~'" ubaw. 
I'ftDOYaL domoIllI-. w rIftCI"alioa 
opentlona. - Emplorwn ~Id .~ be I."" 
thal. when condYCtIns .. bettOi ,.._.1 
ptOj«.1 .. the7 _, be required under the 
Nllional EmiMiana Stand.rd. 101' tlaunJou. 
Air PolialaJlllINESHAPS,. 40 Cf1l Purl 11. 
So.bptlrt M. w EPA resuJ.lloaa uader the 
Cell Waler Act. 

Con.tructlon of. n ... U" ............ 
endoeuN I ••• Imple ~I liml-COMuminc 
ptOCX .. thAt requiln carelul prep&ntllon .nd 
euculloa; ~. illhe pcvc:ad_ below 
• ,..loIlowed. coalracton .baWd be IIIW'tCI 
01 achll'Vinl a tampon". banic.atde that wlU 
JHVIId amplo,..a and othcrl out.lde the 
endCMlU'a from 'l.poIW'I to a'~01 and 
minimiu to the ulanl poucbll the .xpol4ll'l 
01 Iat-toe IIII'CIrbn ~ the b.triar ... 
well. 

The equlpmml aDd D\lllriw ntqulred to 
COC\IIttvct Ih_ bam.,...,.. re.dily .nllahle 
ud .aaily intlelled Ind u..d.. In .dd1I1UC1 10 

In rncl~_u~ around thr n:mov.I,lIe, Ihf' 
II.nd .. rd requln:1 emplo~'en 10 provide! 
hni ... e f.cilitin Ihal en.urc Ih.lllwrir 
•• be.IOI c;.onl.mlnllled emplo)'ftt do nOC 
Iuu Ihr "'olil .ile wllh •• belIOI on Iheir 
pet'lOn. 01' clolhin~ Ihe WfI.lnaellon o( lhe .. 
f.lcilitiu i •• Iao ducribod 1».1ow. The .Iept 
In Ihe procc .. 01 fW1:p4Iri"l Ihi atlbnloa 
rcmov.1 .ile, buildinl the eadOlure. " 
COnIInac:lin. hniene IRcilill ... ramoYMc the 
IIlMnto.-containlna tnUleriML .nd retlcwlnl 
lhe .it. Include 

11' PlaMin, Ihe remonl prolect: 
1%1 Proc:urillllha nece ... ry malarll&1a .nd 

equipment 
1:11 ~pan", lha wCHit lrea: 
14' Removint/lhc .at-tOl-CDflt.dnin. 

m.len.l: . 
15, C1eanine Ihe won.. arae: and 
(II' Ili-s-inc of the albortlCM<Onlalnina 

w •• II!. 

I'lunRinr tl!.: Rt'mflral Ptuj«:t 

The pJ.nni"; 01 .n ut.eaIOll'CtlKl\"al 
project it criticlll to complallat tIw project 
.. rely .nd CDI( .. ffectlnl,. A wrltllUl 
ubes&oe reman! plan eho.aId lie prapend 
th.I dnctilaes the equipnMni aad proc:cdwa 
Iblll wiU be uacd tJvoupo.al abe proJect. 1M 
ubnlOi ablla..al plao will aid DOt only III 
'X4lCUIiRlIhe proJecl·btJI .L.o In axnpi)'I"I 
wilh the reponins requlraGftl. ol lba US£PA 
.lbatoa f1IIUl.lioaa (40 CfR It. Subput M). 
which caU lor.peciIIc inComuttloa.wch u • 
detaiptlon of control aaetboda ud c:oatrol 
equipmenl 10 be uaed aad the d1lpoMiaiia 
the c:onlractW pIOpOIOI 10 .... \0 dI.apoM ol 
lhe .tbnlOi cool.ininc ... teri.1&. 

The .. baloa ablllcnwat plall ehcNId 
cont.iD the lollowina lalonution: 

• A phflllCll detQ;plloa ol the MXiL aree: 
• A cSna;plioft ol the 'pp'OIdlllala .-at 

uClMlerl.1 to be ~wad; 
• A tebadu1e (w hImInc oa aad _11". 

u1Itt". YCIlUlaIion syatlftl; 
..... _ .. kni_~ 
• lAbclInt proc=adura: 
• A deaaiptloca ol penanaI prolIdlv. 

equlpaaenl and dotbl". 10 be WIII1l b, 
employ...: 

• A dnc:riplion or the IocItI .a.h.uac 
wenlillilioa .yattml 10 be uod: 

• A deecrtpUon of woria. pncllCllil 10 be 
obMrnd by 1III~)'ftC 

• A deacrtpUon ollba IDrilaoda 10 be -ct 
10 nDlOW abe ubeal~ _\erial: 
.• '11M -tllac apal to be uatd: 
• A dnc:ripUoD 01 lbe ...... l to 1M UIId .1 

th. end ol the proftct . 

• /uJ u -'torinc p&.a: 
• A dnc:rlplloa 01 the ..u.od to be I-.d \0 

lr'IAIpcxt Wutl _1ari&I: aad 

• The Ioc::alion 01 the ct.ap ..... 

REFERENCE ALE 

Motlnnl. nnd EI/uipm.nt NtX:tI •• ory If" 
"'~I"" !U:nlO\'ol . 

Ahhoullh Incth'iduRI .. I.e.lo. ntmu",,1 
projrcll \III". in terma or Ihe equipmenl 
required 10 1000000pli.h the remonl 01 th. 
D\IIleri.L 101M equipment .nd mllenal •• ,.. 
common 10 mOil •• baIOl ramow.1 
oper.liOllL F.qulptnenl .nd mlleri.l. Ihel 
.huuld be ann.ble al Ih. bqinninl of e.ck 
projecl .,..: 11' roI11 01 pal,..Ihylln. IIhee"n~ 
III NI1I ol.,..y dud tlpe or ele.r pl •• 11e 
lIpee (l) HEPA filtered vacuum('1: (41 H£PA, 
n1l1t't1d pot1abla "anlilallon Iy.taml.): 15, a 
weill"" .",nt: 101 an .Irlesa Ipr1Iyer: 17, • 
pot1abl. ahowlt' unit: (01 'pptOpriate 
rnptralUfC III' di.poubla cover.lI1: (10, ' 
Iillnt .nd llibela; 111' prw-pt"inlrcl dilpoNl 
bass: aDd IU, • manoanc:tlt' cw pn!qu,.. 
.. life. 

Roll. of Po/}'~hJ'/_ Pla.tic and Tupo. 
Rolla o( pal,.lthrle'" plaltic (Illftilln 
thlcknna,lhouid be av.iIabi. 10 conalnac:l 
the ubntOi rtDIO\'IJ anclOian .nd to .,.11 
wIndowa. cIoon. venlllaUon .y.ll"" Willi 

panetr.tloM. and c:dlinp .nd IWora In the 
worit ...... CRy duct lIpe w c1e.r plullltc 
lIpe Mould be uaed 10 ... 1 the edaa 01 the 
pl...uc lAd 10 ... 1 Illy holes In the plla.llc 
encIoaura. Polyethylene pla.tlc ahetllIlll r.llll 
be pun:h .. ed In rolla up 10 1a-:lO (nl ill widlh 
IIIlCl "9 to 100 'HI In It.,.u... 

HEPA·Fil,ned \'_ A HD'A..fillmKI 
"IICUIIDI 11 .. acntlal fw clewna !he -.it 
.re. .lWr !he ubatoa baa beea retnO\'ed. 
&tc:b "ICIIIIIN ere d"'Ped to be IIIICI with • 
HEPA (I I lab rJDdencr Partic:uI ... Air) fill". 
whlcla II capable ol ncaawiallllU7 ptrCIftt ul 
the ubcitOi .,.,udot m. the air. Vilriou 
aI_ aad CIlpIdliOll of HEPA VICUUIIII .ra 
,,",ILable. Oat IftIIlWlIC:hirIr. NiUllk of 
A-":&. Inc.'. producn tbrM \ROdela dull 
relll' La capedl, front ~ .. Uoat 10 17 
p.Iloat (_ fIpra F-1). All ollhett IftOdeIt 
11'1 portal*. aad .U u ... -. '-- capabl. 
ol ~ oul-of.lba-w.~ NCb II 
.,.... .bow CIillq "Mt. pt,... .Ie. 

IWtouM Air I'IItrotlolf $ ....... A pcwt.b1a 
.... Uladoa ., .... Ia aac:aNIJ to cnall • 
... ttw sw-w wtdala tbe ubaIot 
~ aodoawL s.da..ull IN equipped 
wilia a tlEPA IlIt. end.,.. dn'aMd \0 
aha_ .nd daaa !he .Ir inside 1M encIOIIIN 
belora obe_Una II to tIM outsJ4e ol the 
-=IoIuI'a (s.t JI\pN F-%). S,... Ira 
.. .u.bIe (re. ~...,.( maawlCtu-L One 
I4q){Ilw. Micro-Trap. lac.. ...... two 
_lila don IIIlfli dlat .... In capaclly ".. 
a cabk INt per aiAut. (CDC) _1.700 
Cfl,C. Accatdtat 10 tIM -.lectuW' • 
IIlcmll--. a.ocro. Trap • aalfa ruler putIdta 
ol U IIdaoa ..... wttIt .. e~ ol 
... ~ n.. amabw aad Clpadty of 
..ua reqUed 10 waUlallaa encbutw 
d.-ptGd CIa tbot .. ol the .,... to be. 
-u1aMd. 

• ........ tnde __ .: :..a 
...--"-____ 1_ _ 'stf __ -. 



,~
'
 

! 
=S

![l
e'-

J 
II
[·
t~
§r
Ef

l!
'·
f-

* 
I i~

' 
cT

 s,
 : 1

 iii'
 i

 i !
: I f· 

r tt
l i 

II ~
 f

 .. r
 

~~
r!
i5
~!
 ii

ilQ
l. 

~ 
If-

~-
f I

I 
[i

E '
 

~ 1
 

!l!
,rr

i~}
li~

!lf
tff

l f
hI

i H
i ,

I f
( 
f
~

'~"
~~
;:
 

if
! i

 0
' .

. 
;.r~

, 
t.

fi
 Ei

 .
:-[

~:a
l! 

I 
tl-

~ 
i!;

 
1, -
-
~
 

r.
ro

E
ri

&
!-

2~
~&

.1
 
li

i'
:i

~ 
1

,[
-

q~
 

F 
"
'
.
~
 

~-
~J

~!
I~

r&
'E

~l
[~

 
fE

!!
ft
fi
~f
 

>1
 1

 
5i
~~
[§
l~
Ji
~i
l[
I~
ti
ii
i[
ft
ii
i 

f<
t 

If 
I 

jp
li

II
li

~i
HH

tf
U~

li
hr

. 
~[ 

\, ~
v
 

I 
i
·
e
 F

 ! 
t 5 £

:e 
i" 

fl:h
 l"

 
I 

j 
I 

i 
~~f

tlt
t~~

ftl
itl

l~1
5~!

~rt
iir

tli
tli

t~[
Jlt

ll[
II~

: 
J 

: 
tq

m
 I r«

e ·!
i!

· ~
 -H

ili 
lf

l[
~l

ll
~h

hl
 ~t

r"
[i
 i~

 
f 
f 

J 
-: 

tt
 

!
!
 
,[

 
!i

tr
t 

S 
2.f

~ 
il

£ 
J 

i,C
!f

2
r-

_ 
1 

1 i 
I 

f 
2.

81
l 

It
 

18
 i 

1 
f 

J.F
 

iJi 
2.

 
f 

I 
.
.
 

i 

; 
Hj

 li
d 

·l
I~
Ua
f[

Un
hi
tf
H~
fH
nH
Hl
dU
 

! 
j 

ttl. 
~tr

 t 
rt

l~
f~

il
tt

'f
~I

~'
~f

~J
fi

fl
:f

Hn
lf

l-
:1

 
i 

i 
ri J

 !
 

f 
I 
Jl

~ r
h 

f~,
:iH

 il
 ft

l ;
 if 1

1 n1
1 f

 ll~
!.G

'i ~
 

j: 
',I 

i: 
I .

~i
~l
~£
:r
f~

l"
§t

i\
ia

l-
tl

.~
rl

 "
il"

!~l
ll~

J 

! H
 t!/ 

ItUI
!hfl

i~nd
tuHi

~t~ r
iUd

idl 
H

 
II 

f 
f;

, 
f 1

 ~ifi
 

l~
l 

~e. 
lf 

~!,
~tK

ti'
f 

1a
.1

 
!I 

ij 
l 

2.
 

!-
.r
5~
· 

i 
i_

 
f 

II'
 ~

5 
f.

51
 

~
 

8 z (/
) 

-I
 

::c
 

c Q
 

o z (/
) 

-
I >
 

Z
 o >
 

::c
 

o (/
) "" .... c.;
 .... ..

..
 ,

(1
 

0
1

1
 

. ,
 .. 

N
 

• ... ,,
, 



(( 

31 :3116.22 

an:a. e.a-. deck .. ch.l,... nAp. and Il&ht 
/i .. IUIU. 10 cnau,.. Ihallhn. objcclt do not 
bci:oma conlaminaled wilh lUbnla.. When 
mov.ble obiecta a,.. contaminaled or .... 
luapecled 01 beinc conlamlnaled. ther .hcNld 
be vecuuraed wilh a HEPA v.cuum end 
dcanad with amended we let, unle •• lbey ..... 
mad. of maleriel that will be ct.raqed b), the 
",e .. 1IIt a .. nt wlPInt 1II1t" pl.ln w.l. II 
I'IICOCNMnd iIltboM caNt where IIMnd.ad 
w.aIH will d.map the object. .'0 ... the 
.. bntoe mnovel work besina. obfecla that 
C8Mot be I'UIOVed II"OCII the woR .n. 
ahould be cov.nd 1II1th • ,"mil·thick 
pol,..thylen. pluue .heell", th.t I. MC\II'I!I)' 
t.pccf with duct tape or pl. .. tlc t.pe to 
.chI..,. an ait-liIbt .... at'OIIIId the obfed. 

Con.UVCUItl 1M EncJOMJIW 
WMa all obJect. have ntb.- been rellloved 

trona the woR ...... or c::owted with pl .. tic. 
.U penentiona 01 the floor. wall .. and ceWaa 
ahou1d be .. eled with "11111 polrethyleM 
pLuUc: and tape to prrnnt .iIbome Ilbnlot 
froIn nc:aplnc talo .... u oataide the work 
..... of &on. locfainc ta cncka arouod the 
penetntlona. ""tnlloM that ,....... 
.. eUoa .... typir~U)' 10GDd _~tleledric:al 
c:oadu.l .... t .. '-wire&. ud wetwlUplll, 
end dnill pipes. A.u..le antruCllo be UMd 
lor ec:caa and ....... to the work ...... "-Id 
be .. Iectad. and aU other docxs ud wiDdGwl 
.nou.tcl be _iad with tape or be CDYeNd 
with HIlI polyethylene plude: abMUac ud 
...:waI)' taped. c.n....tnc wtadoww ud 
~...". doon with a Ler.or 
poIy.lhyieM before CGftriaa the walla 
onnidn • MCDnd Le,.. of protec:Uoa ud 

va tUDe 10 IllltaJLeliaa becaUM It NCIuc:8a 
1M INIIlbcr 01 edcea chat IIIUat be cut aDd 

taped.. All otbw lUdaen IUda .. 14Ipport 
c:oll&lllM.Jedtea, pip.. and ocher IW'facIM 
IhcNId eLto be Cllnu.d with poltetb,iaoe 
pla.Uc: abeattur and taped before the-u. 
thcmM ......... ~' CUgend wtch 
","tJ.na. 

Nnt a Wa Le,.. ol .. , edhealve eboUd 
be .. red aloq the top ol aU walla 
IIIn'OUnd.I.aa the .-doaed work ..... dOle 10 
the ..u.c.wa, IIltarfKa, aoct • la,.. of 
poIretlayt.oe plaaCSc: aheeUnc IhoWd be IhICk 
Ia thM ~ and tapeel. n. an .... IAIkSe 
1UIf~ oleU wall .......... covered III Ita1a 
__ • aDd dM abMUq onr dM walla II 
aleaded ac:roM tiN ftoor .,... utllit DMtI 

IIllha CIOtl1' 01 the .,.. .. where It II taped 10 
lorra I anpelayer ol material enculnc the 
antlre rooro uU1lt lor lhe ceW"I- A final 
I.Vff 01 plutJc: .b"tiq II thea laid aaoM 
.... pl .. tlc<OYeteei nOM area and up the 
w.lI. 10 a Level 01 z reet or eo: th1e layer 
proYicia a MCDOd proc.ctIve lar. ol ple.de 
Wal1q .. w the floor. wtaidl caa thaalM 
..-.wed .ad d1.poaad ole.all)' .ft., lW 
ubnlc»<ontaiAi", _tariU IMt.... • 
dropped to the floor .... .,... a...d &ad 
1"IGIoOVed. 

Bllj/dilll'HYJi-'" FadijIM 
PaniFlPIt u) of lhe IInaI ataAdatd 

mandat .. that emplo),l1'Ilawolved III 
•• batM ramon!. damollUoa. or NDOYatJoa 
operallOfll pr'MicM Iheir _plo,... with 
bnlene redUUat 10 1M UMd 10 decoalamlAa .. 
.1bnlM-expoaed worUn. MfUlpmant. and 
dothl"llMrare audllID~ 1M .. tbe 

REFERENCE ALE 

~ area. n- d.c:ontamta.etiOCl lad1IlI .. 
conti.t of: 

(I) A dua che"" ~ 
(2) A ahower. and 
(3) All equipaMftt IOOIft. 
The duo Will' toOCll ~ an ..... In whida 

emplor ... NIIIove lhelr .Iraet doth" anet 
doa tMlt Nlplrttort •• d dllpoMbll 
protective clottal"" The d .. n .-,hould 
ha .. boob CWl .... will or be equipped willi 
lockl1'l ror the .tara .. 01 wORen' dothlnl 
.ad penonaI artkI ... EKtre di.poaeble 
c:ownJla .net to_I. CaJl .lao be 'Ioted III the 
duo c:IwIp room.. 
n. .now. .hould be QICItlpoua wilh both 

the deu and dlr1y dwI,.rooftl (_ Fi..­
'~I and tbould be ueed by aU -un 
' .. vi", the work .re .. The ibowl1' .bould 
.t.o be lINd to d .. n ubnll»ccmtamlAateci 
equlpmeat aDd maleri .... auch .1 aha 
outlidee 01 ubnlot wute beta aacI huad 
too1a UMd III the NtDOwai proCIt&. 

__ IPA -..w.... w .... M • I ~ ClPAII»-IW"""" 
........ c.e.-, vw.t a.a- ... ..,....., ..... 

wark .... ftdoawa. Twa a.,.. ol .. 11 
poa,.u.,... pIMUa lhettl.nc dYe are !tOt 
taped taenIMr tro. • doab&t Cla, or benilr 
betw.a tbe ~ rooca aM dM wont 
.,.. ud betweaa the .a.owar.,.. .... du.a 
cIaaote roo. (1M ,.... '-4). 

toe 
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• Approptille wo"' practlcel 1,..1LMd; 
• Necn.lry prolecliv. clOlhJnc Ind 

ipmenl I,.. UNd: Ind 
. Approprtlll deconliminllllon procedW'lI 
belna loUowed. 

C/~inll tJr. Wort Arwa 

ACI., III of th, aabalo.-conllinin. 
""Ierill il rea\oved Ind .bllled.th' enlire 
wo"' I,.., Ihould be cl.lned ",,!il II I. "" 01 
aU vllibl, .. bellOI du.L All "'"10K from 
which .. bnlOi h .. been ,..movcd-lhouJd be 
cluDed by wi,.. bc'UIhinc th, .wf1CH,. HEPA 
VlC\lIIIIIIna Ih .... un.cc .. end wipi",1hem 
wllh ll1Moded w.I.,. 1M lnaide ollb, pllllic 

Inclo.W'I .houJd b. VICUUmed with I HEPA 
Y8C\1UG\ and wII wrped WIlli thera I. DO 
vi.,ble dUll la Ih, I'/IcloclU"I. Par1Ia&1ar 
IUenllon Ihould be .iven 10 lOIall horizonl,1 
.uri.CCI IUch al pipe ... t.ctrica1 conduil .. 
llahll. Ind IUppor1 Incb fcw drop Grill,.. 
All luch 1W'f1c:n Ihould be free ol.iaiba. 
du.1 before th. final all' ..... are 
c:oUecled. 

Addllional .. mpU", Ihouid be CiOnINdecJ 
lauid. 11M eaclOIW'I ,II .. the dMmap 01 ~ 
worlt ..... baa bela COGlpa.,ed. 
ApproJllmalaly lINr lrea .. mpl .. 1houJd be 
c:ollecled few ,ec:h 5000 Iquan (M of 
.ndo.urc are .. 1M ancloeure IlrooWct DOt be 

REFERENCE FILE 

dl&aa.antled WI .... th. flaall&lllplea lbow 
Itbftloc collClalRUone of I .. , than the fInal 
ltaDdatd·. letlan Inel EPA teCOCIUIIlacle 
Ihal , dearAllC'l level of 0.Q1 II cc be achleved 
helON dllaup il conaJduwd compl,l .. 

A clearance ch.dd"ll, u lI1'ectl .. 
_Ibod o( lnIuttna Iba' aU .unaea are 
ldeqa.elely dn_ ud 11M IIIdOlUlW " 
rMciy 10 be dlem.uatJed. .,.... '-1 .&ow. • 
chcc:kliellbl' CIa be UMd durinc .... fInal 
1.alpKtl0A pba .. 01 ..-101 .bel __ e. 
1'IIDOWal. ew rlllo .. IlOA openlloal. 

~lnal Inspection of Asbestos Reaoval. Renovation. 
and De.olition Projects 

Date: 
Project: 
Location: 
BuilcHn(j : 

CHECKLIST: 

Residual dust. on: ~ l!2. :ill . !g. 
a. Floor e. Horizont~l 
b. Horizontal surt~ces 

surfaces f. Pipes -c. Pipes q. Ducts 
d. Ventilation h. Re(jiater 

equip.ent L Li:qhts 

FIELD NOTES: 
Record ~ny probleas encountervd here. 

~INAL AIR SAMPLE RESULTS: __________________________________ __ 

piqure P-7: Clearance Checklist 

( .... 1 ...... ~·" .. PJ 

•• 

,. ">-
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CONSTRUCTION STANDARDS 

enduaure. Whenever poaailole. Ih, ",u...lu. 
would be removcd lind phu:cd direclly inlo 
b..p ror liiapoul ralher I""n droppinlllM 
malarililio Ibe flour and picltina up .. II ullhe 
lIIalcna! when lb. removlli il campl"le.lI .. 
lI""iriant amount oC lime alapacl belw .. n 
the tim. Ihllt Ihe INaterial i. removed lind the 
tillle It it baued. Ihe .. bel to I material i. 
lilr..ely to city out aad Benenate albulae-Iaden 
dlYl when It i. di.lutbed by people warltina 
wilhiA the '~01Ul'L Any .lIb4rllot-

cuotaauMled luppiln a.od equiplllant tJu.t 
CtMOI be dec;oatamin.atad ahould be 
diapoNd oC in pre-Iabelad b.p; 11.11118 Ia lh1. 
aleaury includa plullc a.beeUaa. d1tpoMb1e 
WOMt clothil\8. Napntor cutnct,a. &Ad 
cunl.lruineted wuh waler. 

A chcckJi.t it Ga.a Glib. moe. afreedv. 
lIIethoda or eneuti.q ldeqU.t. 'UlVeiIla.oca 01 
th. intqrily altha Ilbett.,. f'Cmove! 
eaclOlIlN. SIICia a cAecklitt it aho_ Ia Plp.re 
F-4. Flllin. CM&t the cbeck1iaa '.!,.tha .... u1n. 

... 
Asbestos Removal. Renov~tlon •• n4 

De.olition Checklist 

Date: 

Supervisor Project. • 

5-212 
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of ...clI ,bilt 10 wluch ubettOi r.mGvaJ it 
bdna per{onaed wiU HIYa 10 doc:aam.lt tAtt 
IU tha aaoraqf)' pteCllltioaa wiD 1M takeel 
dwina the .. ba.lOa mDOVaJ worit. 1M 
chadd itt CIOGtaW atria Cor &Il6III'inc that: 

• The waR ana aad.oa4&rc it compJ.tc 
• The aqatlve-ptUaute Iyltaaa it in 

op.ntioa: 
• Neana&I)' Iipa ad lebala are lINd; 

Work Area (sQ. ft.) 

I. Wort site barrier 
Ploor covered 

Walla covered 
Area ventilation off 
All edge. sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Preasure 
HEPA Vac Vent11.tion ayat. •• 

III. Signs 

Constant operation 
Negative pressurM achieved 

Work ~r.a .ntrance 
8aga labeled 

I~. Work Practicea 
aeaoved aat~rial proaptly baq~.d 
~terial warted wet 
HEPA vacuua uaed . 
No saoking 
No e~ting. drinking 
Work area cleaned after coaplet.ion 
Personnvl d~contaa1natod .acb 

departure 

v. Protective !Quipaent 
Dispo.able clothing used one t1 .. 
Proper NIOSH-approv~d re.pirators 

VII. Sbowers 

l-t~ 

On site 
fPllnctioning 
Soap and towels 
Used by all personnel 

Piqur. P-6. Checkliat 

Yea No 

--'-

(1ec..1 ...... .a.p .. ' tt[ f] 

U1 
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CONSTRUCTION STANDARDS 

A"pe..diw. G 10 I 182&..S6-Won. I'r8c1ic.M 
&I'd EaP-iq CoGuo&. rOf s.....u·Sc.1.La. SOon·o..,.,,_ A.o..I.oe ~v.dooa aA4 
"~t-.-ca Acl1viu..-.Hoo-Maada&ory 

Thi •• ppcndill I. not mandalory, In 1h.11 
cnnslnlctlon indu.ll'}" rmployrn may choou 
10 comply wilh .11 or the twquiremenl' or 
O~ IA'. rinal nAie rot occupation.1 upoaure 
10 1111..:.10. in Ihe conatnocllOO indultry, 
, 1~ lIowever, empluyrn wWlina to be 
e .... mpled rrum the requirement. ol 
poIr" ..... ph. (elllSl.nd IO(2I1illlSI or , la::a..51 
abell comply wilh Ihe pro"wooa or thit 
IIppundix when pcrfonniq IINU·teIIlc, &hun· 
dutalioa rellOvaliun ot ll\aintcnAllCe 
a&:li\'ili".. OStIA anlicipoltn that cmployen 
in Ihe olL'CtricaL carpenll)', Ulility, ph&mlli"" 
IIlId Inl.,ior conalnlclion 1:1&,," lIlIIy wl~b to 
n .. i1lhem .. lvlI or Ihe IiMI.I.ndHni'e 
ueOlpliona ror ./nall·ec:ale, abott-clulI.llon 
n'no\' .. lion and lIIainlcnance uparallURL 

/)(O/iniliun 01 SmGI/~1o. SlHHt·Dlltali(J1I 
AClirilift 

Fur Ihe ~ or Ihit appendix. 1411111-
acale, aburl-dllllltioo ,..anlioo and 
lWIIinlcnanca actl"ill ...... laab wda AI. but 
1101 limiled to: 

• Removal or a.b..toa<Ontllinina 
in~lo&tion on pipet: 

• itcmoVIIII or amall qlUllnliliet or lIabtttW. 
clllniainin. 10000!ion on beaO\l or llbo\'e 
ccilinya; 

. , RopJ.a:lMflt ur lUI aWL'Stw-<:ontllwna 
.... ".1 un a \'lIlvr. , 

• Inalllllo&lion or remonl or a IGIoIU MCtIOO 
or dl')'Wldl; .. , 

• lnalellalion or elec:lncal con.dwia Ihrouab 
or prollillllie 10 .. baloa<Oniainilll . 
lIIalcnllll. 

Evidence In the record (weihe Suaun.ary 
and Explanalion MClion or the preamble ror 
poIrull'llpb (.1. Mclboda or Compl1aAce. rew 
lpeaflC cilational auaaeat. II ... lI Iba ,11M or 
c:.orWn anaiaecrlna and work pncllee 
CUDlro" ia capable or reducilll eGlployea 
upocw"H 10 &abeeloa 10 "vc" below the 
final "1UIdan1'. acUoa level (0. t rl cc). 
Sev .... 1 control. end WoR pActlcea. lINd 
either aingly ew In c:ombilUllioa. caa be 
eOlployed elrec:llvely 10 reduce aabnioa 
IXpcKWWI dunna anwllmainlanan.ca.nd 
renov.tloo opualiou. n.... Incllidft: 

• Wei _tbod.: 
• llaaao ___ 1 malhoda 

7-t~ 

-UN of Gla... bq.e 
-Removal oC ellLJ,.. u.becoa IlUulued 

pip.- or I(NC\W'M 

-UN oC mtW .. ocloaurea 
• ElIdolun of .. bealoa maieri.l.: lind 
• M.inlenanca proaralliL 
Thie IIppcodi& d .. cnlM:. thaw control. lind 

wurit pr.clicc. in delaiL 

Prt!pata/iOIl o{ lhl A~ Ikfor. RenurotiOil Of' 

Moillienanu Aclirilift .. 

Th. fint .Iep III pnpartna tQ pe1i0f'lll • 
'II\aU·acale, ahcxt-duntion ubftIua 
renovllliion ot lIIIinlelUUlCl IUk. ,..atdlaa or 
Ill. lbalcOlenllllethod thai wW b. UMd. I. 
Ihe remonl rmlll Ihe woR &nil or .u obJect. 
Ih.l .. re movable to ptOlad IIKa (rGfIl 
.. ba.coa conlalllinaliOA. Obleda that caDooi 
he removed OIuII b. covared COIIIplelllly wltll 
a a-mal·lhic:k polyelhy1eM pI .. ,1e abMllAI 
before the leak bcjiu. U objec:1a bay • 
• lnrady been c:ont"O\inaIeci. lhey Ihou.Id be 
Ihon,ullhl" cleaned wilh a Hi.h Eaidancr 
Plutlculai. Air 11 IEPAJ nllcred VtIQIUIII ew be 
wet wiped b.rare the, an reaaoved froca IIIe 
work a,..a CIt complatel,. aac.wed La the 
plulk;. 

IVol Alc{JwU. 

Whenev .. re.,&fbk ... d ,....,u... ollhe 
.tu.lcmerlllllelhod 10 be lINd ( ..... ..-.a1. 
eAdUIUR. 11M of aJov. bolpl. _I awlt.oda 
OIU" be lINd durtaalllUl1l-aca.le. IAort 
dUl'lllliua IIIIIIUJIClDlIICI aDd renovltloa 
.Clivili •• thIli involV'O d1atwblac eabn&o. 
coniainiAI _Larial&. Ha4d11na ~ 
matmlllla _, ia one olille -a reliable 
llllihoda or ~ lhal ubestOl allen do 
nut beoocoe ai.rLonM. and thia pnc:lIc:e aboWd 
u..r.rlX'e b. lINd wbaaev .. r .. aible. AI 
diacuaaed in the Su.ouMty lAd ExpIaDalioa 
MCtioa ol the pnambM rew ,.".~ 1aJ. 
Melhoda or Cocaplw.c.. wet •• thodI c::aa be 
"acc1 La the .relllllljorit, or wocit.,a..c. 
lil""lionL Only UJ ca_ wbere ub.a&oe 
work m",1 b. p.rfotmed 011 Uw al.arical 
equipmaat., 00 live 11_ linea. or La olber 
.re .. wlMre walar wiJI..touaiy clM.aaqa 
m.leri.III .. or equl~I 1liiY dry rangy" be 
performed. Amended wet.w ew uolber 
wel1iq .... 1 1h04d4 be appU.cl bJ __ 01 
an .ir ....... )' .. 10 ·101 ..... lbe allAl 10 
wlUch the ub..\oeoQIataLaLac _Ierial .. 
dill uriIed. 

Mbeeta.conLl.iniac _tariala .bould b. 
WOlIed from the La.lUatioa olille IDILaIeAaAc:e 

$-212 
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or renovation opc",lion .nd willina allent. 
.hould be ..&ed c.onlin .... "y Ihrou"""ul lha 
won. pen<ld lu In.ure Ih.1 Iny dry ube.IO .. 
wnWnial l1li111'1.1 upoNd UJ Iha COW'M ol 
Ihl wan. I, wei .cuI remalna wet IUI"I flAIl 
4.liapo~L 

RllmDI'oJ 0/ Sn,aJl Amounl 01 Mbala.­
Con/Qinin, MO/eriab 

Several _dwd. can be uwd 10 rell\O". 
ImIIU III1l00000I. or aabclloa-conlainina 
maleriale dunn, NRaU·acal ... hott-duralloa 
renov.Uoo or _inllGlllaee Iuk.a. 11M .. 
iAc/ud. the 11M oC a/ov. baIL lha relllOvai or 
an cnlil'll a.b4r.IC»-CQvared pipe ew .Inactlln. 
and ItW COCIIlnlClioa of IIIw~c1ot11t'e1. The 
proc:edlll'lllh .. t employ.n /Dual \1.11 rOC' .. c:b 
ollli.M opualiona If they wlAh 10 IV Iii 
theOlldv .. or Ih.a flllli rule', ..... pdoaa are 
4ftait..d In Ih. rollow,", MCltooa. 

Clotll~ 

M dl.cu.-d La the Su.rnaaaty and 
£''(pluMlloa aecUoa ollhe praambI. rew 
para.,..ph ul. Walboda ol CocpJi&occ. 
evideac:e La the record Iodlcale thet the UM DC 
alan baa- IG acIoea tha wed ..... durtnc 
1III·1I .... e ..... abart~Uoa _iA&eaaAC:e or 
.-ove~ ~lyJu.. wiU raaull La ... pLay" 
PpoeuIWIIo ubatitoa I"-t .... below the 
nnal.Iud.ard'. ~ioa MV" 01 0...1 rfoe. 1bIa 
IPpaadix peoYlda r.qw.--ala rew aJov .. 
bq ~ III be followed by e.y ... 
wi.hiac 10 ..,aU IbamMlv .. 01 the .taadard'. 
.xeaap4iooa ror..da act.Ivi"- OSHA Iaaa 
dat-wd thai .. 11M ol thaee pcoc.edura 
wW rcciuc:e the ..... u... ~ted 1ft,. .. 

(TWA) expoawwol ampIo~ La"oIwwd ill 
theM waft op .. doo. IG 1nela below lbe 
adto. MYel lAd .U IJwa provMS. • dIIsrM or 
employ" proudic equivalct 10 thal 
ptOVlcW by mmplwac:e wilb aU prov(eioaa of 
Ilw rlAal rule. 

GlorI Boa /,..UI/Jllio& Clove bqa an 
a~lely 4O-Udt-wide Ii-. 64-incb­
Ioac bqa nlled wl~anM &broqh wbk:b the 
worit CaA be p.rfon..d (1M flaure C-l(A). 
Wbaa properly I.aat.Iijad aDd uaed. they 
permit wcxUn 10 nepala c:oaap&etely t.oIaled 
froaa (be aabaIoe aIMriaI ~ ew 
replac8d IuIde Ilw h4 Clove hap c:.aa dwa 
provide I Ruiblle...wIy lut.aU.d.'ud 
qulck1, d1acaqtlacl teaponry ... U waR 
..,.. ~ o..t lalMal rew lIIIell .. IM 
aabe.4oa .-alioa or,..ID,·eac:e 101M. 
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'::o'l"n41~ I,to e .. ",,1 cnnl .. .:1 clunn!( ",Iun: 
"nll:n;," .... up,.r."i,.n .. o 
·ut.h of pr.nn;.n.ml 1 •. 0: •• rUI !ht· I,re: IIC II .. ~ 

u.;,linj(/ o:nelulun: Ihuuhl hll huill ,.r n.:w 
.:un,Ir.IC.:hun m"leri .. 11 ",,0.I5huuld I ... i.n".lcI 
tl."'\1 .... nl .. nJ ;airllilhl. Endlllun: ..... 11 .. Ihuuld 
he: ",.cd ... ur 10nll\Wo·;rnd·sNUvc h" .. t"l .. 
bu..rll. wllh Iplne jninll. nr IYP.um lJuunl. 
h'l~oinR l:.rpc:J "<!o1ml. The uno.lc:rI)"Inll .INc:lurw 
mil. I be: .Iltlc 10 .u~port Ihe wel!Chll'C Ihl! 
tneln~un:.I5c"po:lld,"od cr.ilinllll wilh !;I;cI in 
l"m .. l. 0.10 nul pNvidt ilirli""l end".u,," lind 
Ihnllid nnl he uled lu endullC SINC;11I11!"I 
CU\'''rf'Ci wilh .. 11M:.IU'-t'",nlotininll m.,I..nIlI,.1 
AU julArl bel ween Ihe w"lI" lind r.r.i1inll oC 
Ihl! endo,u~ ~hnuld IJI! ClIulkrd Iu prr.vcnl 
rho: csr.o.pe oC a.be.lm filJcn. Ouril1ll the 
i".I .. II .. lion nC endOllll'e5. 1001, thai lire ulC.'d 
, .. uch lIS dnll, rtr nyc. loulll.hould be 
equipped ",.Ih HEPA·fillered ucuum .. 
Of!C,,", cunllniclinilihe cndo-ure •• 11 
eleclnc:.al conduit .. lall!phone lin ... hlCdl'-od 
liilh'l •• nd pipes in lhe lire. 10 be enclCMCd 
Ihould be IIMIved 10 enau.ra dWllhe encl~u .. 
will nol Mve 10 be re-openecJ 1e1~ Cor rouline 
or tme'lpnc:y .... inl.Rllnc:a. If IldIlighl. or 
oltwor ..,uipmenl c:&nIIOltN _Vd lu a new 
loc:.ali<ua CM I ... lic rell.anl. or if IllClvina 
IIr"m wiU di.lurb lhe I18bestu.-alnlllininc 
m .... :r1 .. I .. rwaaoval ralher than endCIIIUl'O oC 
Ihr •• ahntu.-cunl.inina niMtc:ri.1a i. the 
eppropriale .conlrulmelhoci 10 u.. 

AilliIlIL'nuft(l: Pn'llrum 
An .. bcslu'lIUIinlm.aRCC Pl'OllNm Dlull tMr 

inili .. lrd In ell C.cililiel thill Mve •• beslGe­
c:unillini", _&en.d .. Such a proarliDl .tInu1d 

uo.le: 
Developmenl oC an Invcnloty 01 .11 

lu.conlaininll malcrilll. in lhe! Cllcilily: 
• Pariocllc: cuminalion oC .11 ubnloe­

containi"ll malerial. 10 d.leel dell!r1OC11Iian: 
• Wrillt:n proc:durel Cor h~"" atbf!tIOll 

m .. tenall dUli", Ih. penlll1MRCe ur .mall· 
acalfl. shon-durelion meinl<"nllQC:I: lind 
n:novllli"n IIcUvilitl: 

• Wrillea pnlCedUl'llS Cor albatOll 
d •• powl: .and " 

• WriUen procwdUl1ll Cur de.lin!! wilh 
.IMlloe-reloaled etnel'Jlenci ... 

Membetl oC 1"- buildlna'l majnt.1Rolna 
enwnecnna .taCr le/aetrici."" healilllll.1t 0 
c:undUiIJnhlll engineen. plumbers. elc.l who 
m.y be requitd 10 bIIndl. 1I1~llo .. 
c.onl<lloil\ll mlltenlll, ,h"uld W 11'IIint'd In IIIC. 
proadur .... Such trainina ~d include al a 
minimum: 

• InCormatlon .... rdina types oC ubnlOll 
Ind ilt varioua Ulft.nd Corm.: 

• InCormatlon on Ih. IM.llh Ilf1'ect. 
.... oci.led witb .. bMloe c:\pcHure: 

• o..acriptione oC dw pl'Optf all:lhod. 01 
h .. I1dUna IIbnla.containinll m.l~rio&l.: and 

• InConnation on lhe uat uC HEPA· 
equipped d",,1 CAlC1ricfce l'P.Ipif1llory AI1d Olher 
penonal protection durina m.intenanc:. 
aCll\oill~ ... 

ProhiblleJ A.wI/ili". 
°o.e Irainintl prosram Cor Ih. m.iAlrMnc:. 

,.nl'netmns Ilaf1' Ihould dnaibe mcthoch oC 
l1 .. nJlinl a.be1ita.cont.a1nina mal.cri .. 1a .. 
well .. roulln. mainlenance aclivilin Ih.1 
a ... prohlbiled when .. lJdtoa-alnlllnlat 

alenal, an! involved. for IIKampl •• 
a.nlenance Ildr amplo,ee. ahow..! be 

la.u-uclttd: 

• .... uI lu ..Inll hule. in ulk-.IU~'c:uolllioin" 
m",,·noll.: 

• .\"ul III hilnlllll.,ntl ur pic:llllc--. ·.n 
.In.C:lurel r:uvero:d wilh ".br" .• I'I:unh.inin" 
m."cn:lI,: 

• .\"ut III IlAnd ",bfllln'-C:<lnrllini"ll nuor 
lilr.: 

• Nul I" d.m .. 1I'! ;,r,bt:.IOIIof".I1l1lofininq 
IlIl1rllflill, wh.l. movina (urnilure or <llhI'~ 
"bjr:cb: 

• .V'lt 10 inllall curt;lin •• dr .. .,.. .. IIr 
di\·io.lcfI in .uch • way Ih.llhe,. dll_ae 
"'~llo.·conlliinina m.lr.rllIll: 

• N •• , hI dUll noon. ceilil\llL maldi""" "' 
urher lurC.ce. in ulw.lloe~nl.mIl1UIr.d 
cn~·ironmcnl. with. dry brulh or 'WI.'f!P wilh 
u dry broom: 

• /10'01'" UN lin ordinery UCUUftI 10 ct ... :1 
up ... iJr-:.1l' <onl.ininll debria: 

• .'.:., ,0emQvc I~rlinlltik~ lM:illw 
... :....Iu.-t''''n .. linil\ll maleriill .. wilhuul 
WCllriO" lhe proper f¥8l1irelur)' prolkliuCl, 
de.rilllth. lire. oC olh .. peuple •• nd 0 
o!illtrvi", IItNllOI ret1IO\'U w ... I. di.pc_1 
proordura: 

• NOllo remove venlillilion lye 1_ fil&.re 
dry: ilnd 

• ."'Iot 10 IIwb venlllaliOll .yelem fill.r.. 

~ H to 111Z11 51 8u_'I_ 
TecbaicallAf_u..lor ~ NQQo 
Maad.1arJ 
l Subet;aacr. ldenll fiali"" 

A. Sub ... ncr. "Albaloe-I. lbe nalnd o( II 
c:Iu .. oC mllll\C8ium-aillcate minet'.I. Ibllt 
OCCUI in fibraUi Coma. Mlnerela thaI are 
Included in Ihia IVOUP .ew c:hry.aL1Je. 
CtDC'lciulil ... mo.ile. anthoph,.lIi1e ubnloa. 
I .. molile .. bestoa. .nd 1IC11na1i1. ubntoa. 

B. Albetlua. tntmoUle. anlhcJph,.lIite. aDd 
..:tinoUI. are uaed in the _CIICt1Ue 01 
MIlI-reaillanl dothina. aul_tlve btulr.e ucl 
dUlch Uniltll'- .Dd II "lIri.l,. or buil.cWta 
m.leNIa indudins noor IU ... rouOna CIII .. 
ceilina tiles. ubesloe<etDcftl pipe .nd .~ 
.nd fire-millant drywlllL AIheItOl. 
lremlllil .. IInthophyllile ao.d IIdi.aoUl. are 
.Ia .. prnenl ia pipe lind boUer inauladoG 
IMlen.l .. and III .preyed·CIA _terlila 
10000led un belme, in crawt.p.ca. aDd 
belween WIIIIL 

C. The polenlilll (or an Ill1bello.c:on ... inl", 
pruduce 10 rele ... ltrealhilblc fibcn depc!n&1e 
on i .. dqree II( Crillbilil,.. FrieWc _.1Ie thIIl 
lhe malerial CAIn be crwabled wilh hilad 
ptftlll", and i. thl!ntCore Ii\u:ly to .adl fib.ra. 
1he flbroua or nulfy Ipnlyood-on _leriula 
ua.:«J Cor firepC'OQfins. Inluwlion. or_nd 
plUUfina II'" C:UnlicJ~red ICItN friable. lIud 
lhey rv:.dlly .... ltillC .Irborne Obere i( 
dillwVcd. Mllierilill luc:h u vla,.I· ... be .... 
flour Iii .... roafina MI. "" CIXlIidetcd 
nunrrillblo end ren-lly do nol cmll airborn. 
fiben unIc .. IU\)joctl!d 10 .. ndinw ... IIIwina 
operation ... Albett~t pipe lie' ahccl 
CoIn crail .itboma m--.lf the 1I1 ..... rim IAN 

QAI ur 1IIwwd. or IC they .... bro&al d.ruina 
dcmulilion opwellooa.. 

O. Pw:nni .. iiJle up<MW'W! Itxpoow ... 10 
airborne ubeatoa.lnttDoUl"lUIlhophyllite. 
.11d IIclinolile fiben ... y not • ..c::Hd Q.l • 
Cibcn pet' cubic cend_tlll' 01 air (0.% rlocl 
avented 0"," the a-now ~1. 
Il URllb ltuard Oela 

A. ~oc.. tremolU .. aatbophyWI .. u.d 
acllnolil. CAlD c.UH diaablina .... pll1llcwy 
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di.r. ... ~ :cnd \'3110ua 1)°lJt'I or CAnrAra ir ,h" 
fibr. ••• Ire iuh.led. Inh.hnll ur inll,,$I.nll leI ... ", 
rrun. ,:.I11, ... millilled elolhing III sLin r ... n .d,o 
rrtull in Ihr.tC tliaeulc •. The Irmploml IIC 
Ih .. ~ di"'" .. 1 .encr~lIy til) nor "1IPC!lIr ror ZO 
or muI'C ).,..,. ;after iniliAI up".unr. 

O. f .... pu.u ... 10 IIIb.!.tOI. trcmolit •• 
.nlhuph~lIile .. nd .clinolilc! h .. '-n Ihown 
III CoIU.., lun" an.~(. mnnlhcliolU, .nd 
C'anu,r oC rhe lIum .. c:h ilnd culon. 
).Iesolheliunw i. iI run CIInccr oC lhe Ihln 
memu".nfl linin, oC the ch".1 IlAd .. Women. 
Symplll"" uC mClUlhuliome include Mon ..... 
uC hl1lAIh. p.lin in Ihe well. aC Ihl! chelL andl 
or "bdUnliAa.l paIn. 

111. Rr.lpif1lt~ IIntl PrnII.'Clive Clolhm, 

A. RCllliralara: YIlU .re required 10 WO:IIr • 
.... pif1llM _hea periunaina ... k. th.1 re.wl 
la IlIbMIOI. lrelndlile •• nlhophyllite And 
Ictinollt. npuaUl'lllh'l .Xceedl the 
permlaible ftpolUf'llUniIIP£L1 o( Q.l CICA!. 
T'hcIe condilJonl CAIn ()CQIr whila ,.our 
cmplaJer Ia Us lhe proc:.ne o( inat"lli", 
entineMflll CIOIllIOla 10 reduce •• beslua. 
lrc1Iwlll .. anthopbyUlte and .r.tlnolite 
cxpt*lrc. or where cnain..nna contml. a,. 
not feGaible to reduce ubealO .. I .. DIOIt .... 
.nthophyllil. and .cllllOlil. expoeUI'll. Air­
puriC,.illl rnpi .. ton equipped with a hith- . 
effic:lencr p.tliculate air (HEPA) Oller aa be 
vted _beta lirbornt AlbMtua.I .. lDOlihr. 
.athophyWte and 'CliDoIile fiber 
conctftInllona do DOl ua.ed Z C/a:: 
otMnori ... lIiMupplled. poeitive-pnruurc. ruD 
Cec:epiec.e ...... tara __ be lINd. 
DI'pGlllble reapiralara • dual -..u lira not 
pmDIlIl'd 10 be UICd Cor ubaloa. tmnolllr. 
.nthopbyllll. ~ acllAOliI. wodL.. For 
ef1'edivc pI'Olc11oa. raprelon mu( fil)'04lr 
Ceca and bud enucfy. Yew IGIp&o,.r Ie 
reqWred 10 coaduc:1 fil lata whca )'041 ... 
flral aulfpMd • rapirelOl and every llIIOCldu 
lherNf\er. RapUvrun ibwld no( be 
~ or relllOVed Us -ark 1illQllun, 
when! lhelt "'" II nquireL 

B. Prvtedlva Oolbinl: lou are rcqlllred to 
WHr prolllCbn dothl", Ia wotk .,... where 
ubntua. tr.lIICIUte. antbolhyllll .. and 
ecrlnolil. fthlll' oon.c.ntralioaa cuu:.d tM 
pcrmlulble ... poeunr limil(P£L) or Q.l C/a:: to 
","enl cuntuainallon 01 U. akin. When 
~Uw c1uthiAlla requind. fOUI'-paoy. 
llllal pruv;de you wltb clelllpnMlll .. 
Unll!u)'041.'" wor1t1aJ 011 .Iup IIbnloe. 
~Ie. utbopny\Ut .. and ,c:tUaoIlt. 
~al or dwalnUtlun ~ fOUl' t1IIp&o,w ..... *' pnMde a daante rmaa end 
~r.lock .... for your .tree dotha and 
CIOIlI.miRlited woR clothcrs.1I~"" 
worttilll 011 a lerp ubalOL '"mollie. 
a.athnph~UiI .. aDd actlnollt. -..a.1 or 
~Iioo project.. and when ilia (Raible 10 
do 10.. YUUl'o "'Player _t ~ a de .. 
ronc. ""Wr.f. IUId deooatwri ... ioG .­
conlic- to the work ..... wt..leavlac 
the woriI ....... )'OU aau.r -I 
coal.aUA.ited c:IocAiac before pnaedlq to 
the Ibo_. 11 the Ibowcr Ia QO( "Jaoasllo 
the __ ...... 1041 DlQ( vacwm fOt'I' 

dodUna b.lore prooncilDc 10 dI..ucc the 
_ and elacrwer. To pnwnt ~ fiben 
Ia OOQl.allllnated chaace rooau eM Ibo .... 
IoN ... your rnpinlor Oft QIIIU you Iaa .. the 
eho....r and mler!he deu ~ 

[lee. laue.. ~pln"" 
III 
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CONSTRucnONSTANDARDS 

IV. DUpo.a! Praced_ &Ad a.-.q. 
It.. W.al .. lhal .'" .--Iad b" ~ 

where .. b .. loa, trcmoUc.. u!AopbyUIta. aA4 
aclU\Olll' ia p"'Mnl indud.: 

1. EmpI" .. b •• loa, tremoUa.. IAdaophyWI .. 
and .cl1AoULe ahippiAc CClAIaInar&. 

1. Proc:.ua wa.Lea.ucb .. culllnp. 
~ OC' "'teel _I.u1a. 

l. ~ WMLe lnIGI.wMpUaa 01 
vacuwsUna-

.. AabeaLOe fttwptoollq OC' buuJldq 
_1oIrial Lbat it rwmoved fro .. build I .... 

L Nbe.a.o.coaIaWna buildinc product.a 
IWDOYIod dlUinc bui1dIna rwDOYldon Of 
d.m.olllioG. 

.. eoal&aLiAaled dLapoaa~ pro&ac:dVI 
dolbinc-

a. Empty abipptna bap cut be IlIUeaed 
IIAdow uh.aual hooda lAd pac:Ud iAlO aUtiahl 
c:onl.iDuI fOl dilpoaaJ. Empty ahlppiAc 
dtwDa .... dUIicuIl 10 dau IIIIod aI\ocdd be 
MaJ.td. • 

C. VlculUlllop 01 d1tpoubll papa' nlten 
Ibould not be cI.aoed. but ahOI&Id be .pn)"ed 
willi I 11M WI'" aliat and placed 11110 • 
labeled w .. ee CClAWAu. 

D. PrOCIM w .... and bOI/MkMpl", wI.II 
abould be wetted willi WI'" Of I aI"lva 01 
wII.1Ad ....nact&at prior 10 pachpa, la 
diIpoNw. CClALe1M .... 

E. AabHa.o.-coalaiA1na _teri&I Lball. 
rwlDOWed froaa buildinp IIUIo6I be dilpoMd of 
la lelk·lf&bl a-aW thick pludc be.., pIa.lic­
°Uned c:aniboatd conlaWen. OC' plude·1ined 
IIl.Ial contaiDML Tbue wu&a. wlUcll .... 
rwlllOv.d whil. WIt. Ihould be M.led iA 
coat.aiMrl before Lbay dry out 10 aai.tW:DlZII 
the tele .... or aabutoa. trwmoUc.. 
IAlhophyUIt .. lAd IdlAoUte nbcra dUl'lac 
baAcIUna-
V. Aa:eN 10 lnI-.doa 

A. Eada y..,.. your employ., La req\lin:d to 
InCorm ylMl of the lDC-.tJon c:antlliAed III 
th .. lteodwd lAd .ppendic:a fOl ut-t.oa. ID 
.dd.lt'on. your employer lIlual iAtlnlCt you In 
the proper work practicn Cut baAdlin. 
ubatoe-cont_ininl mahariala. lAd lhe 
CUll'WCl1&M 01 prollCtiV' aquipmeaL 

B. Your employer La required 10 delanzalM 
wbath« )"CMI Irw bclna .xpoMd 10 dbetloa. 
YQI& 01 your rwpreMQlalivl h .. Ihl riihl to 
obaetn IftIploYM me • .wwaaenl.a lAd tu 
tKOld Lbe I'Uldta obtaiAed. Yow 'RlplO)'ll' I. 
rwqulnd 10 Worm YOIl of your IIlpotlltl. ud. 
It you .rw upoaed .bov. the ~nniNibl41 
Uail. be 01 lb. Ia required 10 anlona )"ou of 
Lbe actIoGa Ibllara baina lak.n III reduce 
yOW' Upc»UR 10 witNn Lba pcmUlllbI. UmlL 

C. yOW' eGploylt" rwqWrwd 10 kacp 
r.axda of your upoawa and IDeCUcaI 
~lJoG&. lbc .. IIlpoava recoteU IIlIlaI 
be kept fOC' It 1e •• 1 thirty (301 y.an. M.dic.al 
r.axda IIlIlaI be k'PI f.,. lhe period or )'OI&t 

U1pIoY-' pilla tbirty (301 y.an. 
D. yOW' III1plo)"er la,.quind 10 rwle ... 

'10tU .xpoawe aCld -aica1 rwc.ord. 10 )"01&1" 
ph"lIician 01 d .. ipaled repntM1llaliwe IIpnft 

'lOW wrillaA rwq,,"L 

~'- I .. 5 lill 51 Hedke I 
iun.w-G~ lor A.o..&oe. ° 

n--ua.. ~"Wte, ud Adi.oIi'., 
Nc.-H aw**,oty 

L ~LeorE4uy 

lnhalaUoa iatuUoa.. 

7-10-. 

IL ToJticoIOO' 

Clini"1 .Yidenoa III 1\. IdVWM -«acta 
.. lOCIaled wilh upGaw-. 10 uOaloa. 
trclllolil .. uthoplaylUte. lAd ac:c1ocIUta.1a 
p~Knt in the lOllll or .. vc,u waU-cond\lC&ed 
,pldamiolo&lc.alatudJ .. 01 ~UouUy 
upoMCi WOl1Lln, luWl coatacll oI-un. 
and pcnon.liwtq _ labulOl, ~te. 

anihophyWte. ...d acdoolill au-. TbMe 
.Iudl_ hey. abowa I "-&rJce ueodadola 
balWHA CIlpoa&lrllO • .-.~tr..GU ... 
Mnlbopla"WI .. lAd actlM'I'1 aDd III 
Increoued Inc:Jdecw:. 0I111Q1 CIIDCIIC', p&aural 
I&I\d ~rilOnea! "'MOtb.elI,... IUcraiAtaedAaI 
cancu. lAd ubulOllia. 'Iba lal,«la a 
dlaabllaa nlKulic luac diMaN Lballa ca~ 
ani)" by expo.ww 10 .. baalOa. Expoeww 10 
ulMa&oa. lremollc.. IAlhopbyWa.. and 
aClinolil. ba. altO bMo auoc:Ia&ed wilb 14 
illCl'8 .... d inci.daAa of eeoph • .,a1. lUciAay, 
WyRpal. pharynaeal. and buccal cavily 
CIACIn. AA with ok kAowa cbroAic 
OCCIlpaliona! dIauaa. diMaae uaodatad 
with .. be.loa. trnIOlItII, I4ll1opiayWte. and 
act.inollte ~y IppMtIaboul20 fMI'I 
loUUwUla the f~ 0CCUI'I'eftca 01 expoau.r.: 
Then an "0 kAowa ~ alfadllllOdalad 
wilh '''pGlvalO ubetao., ~ 
anlhop~yllil .. aad Ictinollte. 

EpldllllioloaicaJ Itudia IAd1cata thal Lbe 
rtak of luna c:ucet IUDOIII upoMd ",cxbn 
who NDOk. dprwltella .,..Itly iAauMd 
0,°., the n.k of IWII CI4(;It &mOGI DOG­

'''~ amokan 01 upoNd noa.IMk .... 
Thue 11!£dI .. luaut thai ClSMdoa of 
amoIWIa wiU reduct Lbe r1.ak III luaa CIACa' 
Cor I ~n04 .xpoaecl 10 aabnao.. trcmol1te. 
I4tbophylUta. and ac:t1aoIill but will not 
reJuco it 10 the II1I1I In. ol ria.k .. thai w.l"" lOl an npoMd won. who baa 
on., amolr.td.. 

W. SipalAd Sympbal 01 E.x~ted 
Di.M4t .. 

Th. liana and I)'IDptoaU oflu.aa CIIACIII' or 
,UlJ"Oinl .. 1Inal cancer iAduced lty .xpoawy 
10 1IaLc.WI. ~il"lAlhopbyWta.1IACi 
IIClinoiil. an nol IIOique. u.cept Ih.lll chat 
X·ray ol IA u.poaad pallaot with lwIa ClAar 
lDAy thaw plwnl plaqwt., pIewa1 
"lcifu:alioA. or p1auraI flbroala. ~1111P1"" 
c:hanctariltlc oflMtOlh.liocII& 1Dc:Wd. 
aboc1nda of breath, paiA la lbe walla 01 Lba 
cbllL II 1bdunaiA&l ~ WeeoLbeUocu baa 
a IIllich 10AIU lalaaq ~riod cocapared wilb 
IWlI: "nelt (..a Ylln wnlla la...m y..,..~ 
and _tOCbeUocn.a Ia lbe",lon _ IlUily 10 
be luund amoaa wOC'k .. a who were nr.. 
u.poMd 10 ubealDa IlIA Mtty .... 
MHothlUoma Ia alWlYI fltal. 

AWt.&oai1 La pu1moAary IibroIt.a caUMd by 
Ih •• CCWDuJlllo4 ol .. bal .. fibers ill the 
IWlp. S)'IIlp&oma lAcIudoa ahonDMa ol bnc&th. 
COU¥hina. fltiaue. IIIIod vlI\M r..uuaa 01 
.iduna. Wh.Cl the fibtoaia w--. 
&bonneu or b",.th 0ClCW'I nea al r.L 'Iba 
diApou. or u.bHIOa4a La bued _ I ~ 

"f uputW'W 10 ubnt.oa. the s-- ol 
chara.clerialia AoCUolotic c:ban.-. end­
inapval«y cndU .. (rUn). lAd otW di.IIkaI 
C.a lUI'n 01 fibrllaiaa 1""1 diM&M. 1'teura1 
plaqun.ad Ibidleoil1l an obMrved ua X­
ra,a w"'" d&ui.ot the -n'l alqca 01 the 
1iI_ ... AaWatoala it olLaQ • ~v. 
diMioU .no ia the.b.&nc:. 01 rooll-.d 
~ aJ~ ~ appean 10 be I bltIaJy 
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indl ... iduali.ud I:han.cariatic. '- MV_ cuea. 
d.t&elh lILA, be cauaed by ",apiralOly 01 
CoU'd!"c C.ulurw • 
IV. Surveill.nce Ind Pr ... ndv. 
CoAaldenuoaa 

AA IIOIH lbon. ""paiva 10 l.ballCN, 
Itemolic.. uthopbyUiIl. and .cllnolill be. 
baaa IiAUd 10 Ion incrwaMCl riak 0I111ft1 
caGCM. -.ot.baUo ..... atroiolltdnai 
CIACIr. lAd aabalOala UIOGI oc.cupa&loAtll1 
expoMd worII..en. AAequalllCftlOina lnCI 
10 4alana&na UlIlllpIoYM·. poteotiallOl 
davalopiaa -'QUa cbtoaJc dl ...... IIICb u 
• CIACU. ftoaa Illpalva 10 ubaltoa. 
tnraolic.. IllthopbylUta. and KtiAoIite do not 
pnlMatly c:x.iat. I '",wever. tOmII tala, 
panicularly dlul X-ny. and pulmocwry 
CWldioa leila, -r iodicata that la ecnploYM 
W b.Ul OVl~ 10 ubnao., kecuuULe. 
anthopb)"Uil .. lAd act1oolita. iDc.taaIiAaJUa 01 
bar riak or davalllpiq IlIpo11W "'ttd 
c.broaic d.Iacauea. " it IlapGrtlAt fOl lbe 
pbyliciaa 10 bec:oaM luailiat wilb t.ba 
OP':nt.iac c:nodilloa,lca wbida oc.cupation.l 
upGlUtllO ..oe.tCN, 1nIDol1te. 
10thophyUIta. lAd ..ctIAolILe Ie 1ikeI, to occur. 
nua la p.utJcu.lady imponI4lla lValuatiq 
IDedlc&lIAd wCllk bUton.e lAd Ia coacbacIlq 
ph"lkIIlax.anl&lliona. WhaG 14 activ. 
.Rlplo,M hat bMo ideoUr~ ubevlaa bMa 
OVltllXpoNd to ubcaloa. IrwlllOli&e. 
Ulthoph'lWI .. &Ad Idi.oolil .. IM&1IItIt lakaa 
by the lIIlpIoycr 10 .limlnate or IDilialce 
llitthet upoau.re abouJd alao lower t.ba riak or 
Mriuualnna-tana c:aa.cqueacu. ° 

TIt. IDIPIuyar G required 10 iA.ati1.ee a 
medicI&J awv.illwlat prosraaa rOC' aU 
ICIIplo)·_ wbo _ .,. wiU be ."poa.d 10 
"hctatoa.ll'WftIUlila. anthophyllil" and . 
tteU .. ..ul. III « ,,111,_ the lICtiOG level (0.1 
fillet pet cubic cn&imaler oI.irl f"" 3U 01 
man: d.Il)'. pet ) 00l1ll' land for aU IaIpluyeel 
wlw liN uaigned 10 wear II oqilUvt-pnllIUN 
reapirulor .... U e~UonI and procedUl'n 
11111'" Ia: perlGrllk:d by ut under lbe 
au('OtViaion Df .liaGMd phraiciaa, II a 
n:uuo.abh, liRli .... plllc:e. aad at "0 COllI 10 
lhe ItIIJpIoyee. . 
IJ~ bnM.d 1Mi11Mia II aiW1II1G the 

pbyaicilA in pcuaibina .pacific 1"11 10 be 
iududfod '" the ~1caJ 1u.rv.ilLanc. Prvpul. 
OSHA rwqlli .... Iuclutioo 0I111e foUowina 
c1~I. iA the rouiU. .lUaIIli4alioG: 

(il MeJJcalll1ld "". hlalori .. with apcdal 
empb.llail dlrlCted 10 ~ of the 
",.plnllOIy .y.I_ CMdiovuc:uJ ... aytteaa. 
und ~v. tnct. \ 

(UI CompIetlo4 of tIM rapinlOlJ dI ..... 
queatluaaaira c:.ocu..in" '" Appeod1x D. 

(iiil'" phy,icMleu.mNlloa iDcIudiq a 
chat fDmtamolrlll1 lid pulGooaty lundiOG 
tall 1""1 includes RIII.lftmeol 01 the 
.lIIplo.· .. •• Corc:.wd vilal4lpacily (PVC) and 
run.:cd '1LfMn1Ofy volwaf al __ MCOGd 
(FEV.~ 

(ivl My lubocalOly cwotbec I ... Lbat Iha 
~ phyaidan cSc.aa by aouAd 
-.llcal pnw:tice 10 be 1IC:IU&&rJ. 

lht ",ploy ... " l'IqiiJnd 10 -u Lbe 
prncribed 11111 avaU.bI..I Lual uuwal1y 10 
Uww. eu1piol'- covtnCt--. oll.lll thea 
I~ it ~by u.. cxaaiAitIe 
pb".idaA: and YpGQ ten&aulUoa aI 
aoploylll-'. 

(lee. 1 au&, 1091' ... f) 

tt7 
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'The .mplo)'ft' I. required 10 provide tIM 
phyeiclea with th. Collowinc inlormallOG: A 
cop)' althle elanderd end eppcndic:u; e 
dClCl1pllon of tIM .mpIOYH·. dUll .... th~ 
,.Iele 10 atbealoe npcKurc tIM .mployee·. 
rep,._laUve Inel of upature 10 e.bntoc. 
IrwtDOUta. &DlhophyIlU., aAd ac:tlnolllc a 
d .. cnpUan of eny peNOn&! prolectl"e and 
rapil1llocy equlpnsent uNd: end WonnelJoa 
fro ... prnkNa 1MdIc:.eleullllnadoN of tIM 
al1'ccted employee thatll DOt otbetwtM 
lVeUableto tIM phy.lclen. t.eak.i", thll 
Infonullona"ailabla to the phyelc:t.n will 
aid til the naluaUoa 01 the _ployec'. heeJth 
til relatioa 10 a .. lpee! duU .. and n ...... 10 
_at pa-' protecti". equlpcnenl.lI 
requirecL 

The etaploy. \llrequlNd 10 oblaia a 
wriltat opilUon lroaa the eJWnlnlnc pbyaldu 
conlatllinc the rnulla of the .-dIcaI 
IJWIIiAetloa: the pb1-'d ... •• optaloa u 10 
wINther the empIcr)'WI baa any dat.acted 
IIIed1cal condIUoaa that would piacI .... 
elllp1or- at aalDcrMMd'riIk 01 IXpotuN­
related dINaec &Dy NCO"'=mrded 
IlInn.tiona _ the .. ~ Ott oa tba .. of 
penouI protec:Uv. eqWpcMnt ud • 
.ta'-llt that .... employ.e baa beeIl 
lIIJ'or..t br .... P'kPdaa ..... rwulta 01 

the IMCiIcal ... adAaUoa and 01..., IlMd.lcaJ 
condlU~ ,.Ialed to ubncot" er-lit .. 
anihopbylilt .. and ac:uaoUta axpcMUN that 
require fu.nber uplanatioa Ott treatment. n&a 
-nlln optllioa mlllt not ..."..aJ epadIIc 
Rndlnfa Ott dJapoeee IIIINIated 10 apoaure 
10 ubntoc. tremolita. IUlibophyWta. aacI 
ecUnoUaa. aDd a CIOpy althe opIAioa •• be 
prorided 10 &be .aact.ed ampIor-. , 
............ S, I . ......... ~ 

'ulu '. 
lee. 
lIx.loo B.-d pro«ct_ 
lfX.lOl Baa1Dc pro&.w:doG. 
lfX.l02 J:r'lIIDd 1_ proe...ua.. 
lnuOi ~PI'O'=t" 

lU&H V~ 
lIJUU AapC,......., .. troe. 

lnt.1M a.te&l' bela, UlaIIMI. aDd __ 
JVdL 

1 ... 101 8ale&I'MY. 
lnuN Wonm.CRW._ ..... 

REFERENCE ALE 

1tX.I01 DeOD"kma eW!cwble 10 UUs .. 
peA 

11H&.lM Haoi~ 
Ca) Emplo,eea workJnc In veu 

wbere there .. a poaibl. d&acer of 
h~ 1nJW'1 f:rom Imp&ct. or fI"OID fall· 
IDe or flYtnc obJecU. 01' troas dec:u1cU 
ahock &Dd bumI. ah&l1 be prot.ec:ced b, 
pro&ecUve hdmeta. 

(b) lIeImeC.I for the ~ of 
empJo,... aca.IDA ~ &Dd ~ 
Uaa G1 talltDc a.DcI flYtDc obJecta ab&Il 
.... the IPCdftc&Uoaa contained III 
ADuIr'IcaD Ka.t1oaal StaDd&.rda lIwU­
Wte. ZIt.I-IM'. 8&tetF Req~ 
tor lDdu.tria1 Be&d Prot.ec:Uoa. 

(e) JIelmeCa for the bead prot,ec:tk'a 
of emplo,-eea upoeed &0 hlch voltace 
elec:tI1ca1 aboc:k a.DcI burDII ahaIl .... 
the aped11c:aUoDa cont&lDed La Amen­
caD H&tSoaal &aadardl Imc.ttuee. 
Zll.J-I811. 

IUlUIl .............. 
(al WberftW It II -* teUible to 

nctact &.be DO&M lnela 01' danUaa of 
~Ir. to Cboee IIPeClIIed III Table 
D-20 fWrmleef .... NeUe ~ ID 

[ .... 1t2II..A. Ac!PI "I) 

.. I 
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TOXIC SUBSTANCES 

11110.1001 ASBESTOS, TR£MOUTE., 
AHl'lfOPHYWTE. AHa AcnNOL.Jn. 
(St!C. 1910.1001 revised by 51 FR 22733. 
June 20. 1986J 

(a J SCoJpe and applicatilJn. (1) Thi. 
.e':lion applie. 10 all occupMtional 
e~pl)lIu:-!!S 10 ube.toll. tremolile. 
.anthophyllite. and actinolitf!. in all 
industri~1I covered by Ih. Occupatio,,," 
5.Jfety lIud He.dth Ace. except n. 
pruvil.i.uJ ill pantaraph (a)(2) of thi. 
~cliull. 

11) Thi. secliun doe! not apply to 
con,tructron work a. deraned in Z9 CfR 
1!110.11(b).(Exposure to L,belloa. 
IIP-molile. anthophyllite. and actinolile 
in construcliun work i. covered by 28 
CFR1~24.58.r 

(la) Delinitiv/U. "AClion It!vel" meana 
an airbome conceDtratioD of a.be.lo .. 
Itemollite. antbophyllit.t. actinolite. or a 
combination of Ihele miDerall. of 0.1 
fib!!r per cubic centimeter (f/cc) of air 
C011cul4ted a. an eight (8Hour tim .. 
weiShled averasa. 

-A.be.lo." include. c:hty.otile. 
amo.ile. c:ioc:idolilAt. tremolila a.be.toa, 
anthophyllile ube.lo .. ectinolile 
aat.eslu" and Iny 01 theM mineral. lhat 
h4v. beeD ch.mically treated andlor 
allered. 

M A"i.llnl Secretary" mean. the 
AuislAtnl Seaetary of Labor lor 
Ol,;cupatioul Sefety and H"a1th. U.s. 
Departmenl of Labor. or d •• ipee. . 

"Autborized person" means aDY 
person authorized by th. employer aad 
required by work dull" 10 he present in 
regulated area .. 
"D~lllr" meana the Dlractor of the 

Nltlional wlilule fo!. Ocaapational 
Sl.fety and Health. U.s. Departmenr of 
Health and Human Service .. or 
dt!siguee. 

"Employee eXpo,un" m.anatha' 
exposun 10 airbome .. bato .. tralnOli", 
anthopbyWlAt. acUftoUI •• or a 
combination of the .. mineral. tbat 
would oc:cur if th. employ .. were not 
u"ng re'ptratory prot.eclive equipmenL 

"Fib.,." lMena a pert1culate form of 
ubealo" tremolil •• anthophyllite. or 
Mctlnolite. 5 micrometers or lonaer. with 
a Iqth-to-diameler ratio of at Ie ... ~ to 
1. 

"High .. mciency particulate air 
(HEPA) filler" meaRi a filter capable of 
trappillll and reteiniq el lea.1 9Q.81 

percenl ot o.~ microlMt.,. dJimeter 
mun~dlape .... pMticJe .. 

··Rtollu:"ted area" means in .. re~ 
e&lilblillh~d by the employer 10 
demarcale .rea. where sirborne 
cnnc~nlrati&JRI of "bellO" lramolite. 
anthophyllile. actincllile. or a 
c"'mbin~tion of thrM mine,..l. exceed. 
or C.l!'l realiolnltbly be eXfJecled 10 
e . .:ceed. Ihe pemrillibl •• ,po.uN lir:r:I. 

"TrcrtlOlile. anlhophiUile. or 
actinolil." meaRi the non-a.be.to. fllCD\ 
or Iheae mlner.l .. and any of the •• 
mlne,..l. that have been chemically 
treilled andlor allered. 

(c) Pertlll$sibl" ,xposure limit (PEL). 
The employer .hll11 eRlUl'l that nG 
employee it exposed to aD airborne 
conceDtration of •• be.loa, tremolil •• 
anthophyllite. actinolile. or a 
combinalion of theM miDenla In e~ .. 
of 0.2 fiber per cubic centim.l.,. or air •• 
.n eidbl (8)-hour time-weighted ."ereae 
(TWA) a. determiaed by the method 
prescribed iD Appendix A of lhis 
seclion. or by an equival.nt method 

{d) Expt»ure monilDring.-{t) 
C.::neraJ. (I) Delermination. 01 employe. 
expo.ure ahall be made &om bra.lhiDIl 
zone air .. mp1e. thai are reprnenl.live 
of the a.bour TWA. of each employee. 

(ii) Repraentetiv ... hour TWA 
employee "'pos"," .baD be detmnlaed 
on the bui. of ooe or mON IUIpl" 
reprneDtins Cull-ahlIt .xpoaure. for 
each shift fur eub employ .. lD each Job 
c1alliftcaUna lD tub work ...... 

(2) Initial IIJQlliliJrina. (I) Eacb 
employer who baa a workplace or work 
operaliOll covend by tbia .tandard. 
except .. provided for In parappha 
(d)(2)(ii) aDd (d)(%)(Ui) of thJa MClion. 
.hall perCann initial moniloriDa of 
employ ... who .... or may reuon.abJy 
b4! expected to be expoaed 10 alrboru 
concenlradoaa .t or abova the ac:doa 
III vel. 

(II) Where the employer baa 
monitored alter December 20, 1_ and 
the moniloring .. lialia aU other 
requitemeAI. 01 tbIa MCIloa. the 
eorpluyer may rely na .ucb. urlier 
monitaring raaulta to .. t1afy tU 
requiremlllte ot parqrapb (d)(Z)(I) of 
tbia lldioa. 

(iii) Where the employ., baa relied 
upon objective data lbat demonatrat .. 
thai a.bealOe, tremolite, IIltbopbyWt .. 
actinolite. or a camblaadna of tbae 

5-212 
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min",al. it not capable of be"" 
Nleued in airborne coacenlrationa ae or 
Above the aclion level WId ... the 
npected conditionl of proce .. in .. uae. 
or handlin .. then no 1ni~1 monilorina la 
required. 

(3) Muniloring Il'«Iu.ncy (pertDdic: 
monitoring) and PDltel7l6. Afler lhe 
inilial detlinninaUon. required by 
Fll18l1raph (d)(2)(i) of thJ. Mcli"", 
"",pl •• Ih.11 be ol.u~ frequency .nd 
paUMtn a. 10 repte .. nt with relllonilble 
accurllCY the level. of expolure of lbe 
employeeL In no caae llhall lamplina be 
MI inlerval • .,...Ier than .i~ mantha (or 
employee. who .. expo.UICI may 
",lIlOnably be rornacn to exceed the 
actlcm lenL 

(-4) ClIOI". in IIIQIII'I~U" Irr1fIu.ncy. 
It either the initial or the periodic 
monilorinl required by pMrqrapha (d)(2J 
and (dJ(3) of lbia Ndion 'lMliSlicaUy 
indical .. IbMt employe. expo.urea IlN 
below the actioD l.vaL the employer 
ma, cliKoctinue the monitoring for 
thoM employ ... whoae npoaure. are 
repNNOted by .ucla IDODitarl .... 

(5) AddiuDnGI monitoring. 
NOlWitbalandiDs the provi.iona of 
parqrapha (d)(2)(U) and (dK4) of thit 
MClioa, the employ.r ahaU iaalitule the 
upoaure IIIODitoriq requ.lred under 
paragrapha (d)(Z)(i) and (d)(3) of lbia 
aeclioa WMRlVar lbaN baa baeD • 
chanae ill tbe produdioa. PtOCISI. 
cootrol equipmcot, peraoanaJ or work 
pnactica tb.tlt may Naull in Dew or 
addJl.iaa.al expoaurea above lbe actina 
level or wben the employ.,. baa any 
relilOD 10 auapect th.1 • cbanse awy 
....wI ill Dew or additioul expoeuru 
above tbe actjoalaveL 

(6) M.1hod 01 aronitatilts. (I) AU 
aamplu laba to .. tlafy the moDitorina 
requiremeAli 01 parqrapb (d) ahall be 
panoaal ..ampl .. c:oUectad foUowiq the. 
procecLarq apedlied iD Appaadb. A-

(U) AU aempJ .. Iaba to _tlafy the 
IDODiIoriDt requu.m. .... of paraarapb 
(d) ahaI1 be nal ... ted uaioa the OSHA. 
Referaace Method (ORM) .pec:ifted lD 
Appaadlx A of tbIa MClioa. or III 
equlvaJant OQUIltiq .. &b.ocL 

(IUJ It lUI equlvaleat metbocl to the 
ORM it lANd. the employer ahaJJ IOIW'e 

thai tbe .. thad meeta the foUowtac 
criteria: 

(a.c. 1.10. 1001(d)(1)(1M)) 
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(A) iteplicale expoaure dilia uaed to 
ntabliah equivalency .... coUecled in 
aide-by •• ide fiald and laboralory 
companlOllI; &.Dd 

(8) The companIOn Indicate. that QO% 
o( the Nmple. collecled i.D the ranae Q.5 
10 2.0 time. the permi .. ible limit have aD 
accuracy raAie o( plUl or m.iDu. 25 
percanl o( tha ORM re."'t. with a 95~ 
confidence level al demonatnted by a 
'LIIlittically valid prolocol: and 

(e) The equivalent method il 
documented &.Dd the reaula. of the 
companIOn t .. tina .... maiDtained. 

(iv) To NtWy the monitoriq 
requiremaaa. o( paragraph (d) oflbia 
a..ctiOD. employera muat Ule the raula. 
o( moniloriq analyaia performed by 
laboratori .. which have instituted 
q\&Ality .... uranca Proaramt that iDcIude 
the elemena. u ptelClibed In Appendix 
A. 

(1) EmplOYe#! notification 0/ 
monitoring lffSult •• (i) The employer 
ahall. "-ithin 15 workina daya lI(ter tU 
receipt 01 the reaulll of &.Dy montorina 
performed WIder the standard. notify the 
MfJ'.:ct.d emplOyeel of thete relulll i.D 
writina eilher individullUy or by 
poltina of mula. i.D lUI appropriate 
location that it acce .. ible to alJectlld 
emplo)· .... 

(ii) The written notification requ1recl 
by paragraph (d)(7)(i) of thi.a ItIClion 
ahaU contaiD the corrective 
action beiDa taken by the employer to 
reduu employ .. expoaura to or below 
the PEL. whMrever monitorina raulll 
indicalcd that the PEL bad been 
eueeded. 

(e) &,uJalM/ Al'IKU.-{l) 
&lIJb/isJun.nL The employer ahaU 
ellabUah replated .... ii wherever 
aitbome conc:entratiooa of .abeatoa. 
tremolite. &.Dthophyllite. actinolile. or a 
comhiDation 01 the .. minerala lite ill 
exca .. of the permiaaible expoaure limit 
prnc:ribed 10 paraaraph (c) ofllUa 
aec:tioa. ' 

(2) IJ.mQI'CQUDn. Reaulated areaa 
Ihal1 be dellW'C8ted from the rut of the 
workplace ill any maMer that minimizea 
the number of persona who wiU be 
expoaed to ubelto •• lremolite. 
anthophyllite. or actinolite. 

(3) A~ ... Accnl to reaulatlKl are .. 
ahall be limited to aulhorized penoDl or 
to penooa authorized by the Acl or 
reaulaUooa iaaued purauant therelo. 

(41 Prolli:lJon of ffl6piral01'f. Each 
penon enlerina It rqu.\llled lIIea sbllU be 
.upplied with and required to 11M a 
relpirillor •• elecled In accord&Dce with 
parasraph (S)(2) of thi. MCUOn. 

(51 Prahibiled activities. The employer 
Ihall enaw. lhat employ ... do DOl till. 
drink. .moke. chew tobacco or Sum. or 
apply co.t&t'liQ i.D the reaw.lad lite ... 

(f) Method$ of comp/iGnu.-{l) 
EngintHIrill/l contro/II and wod 
PJ'U,·lic:u. (i) Th~ employer aJu&U 
inatilute enaineerina control. and work 
prlll:lice. to reduce IUld maiDta.in 
employee e:Lpo,ute to or below the 
exposure limil prelClibed in patqnlph 
(c) or !hil section. elU:Cpt to the exl.ent 
th"l .uch control. .... oot f ... ibl .. 

(ii) Wherever thefeelible e.agi.DeeriDa 
cor.troll and worit pracUcel that CIA be 
lnaliluted .... DOt .u.ff&dent to reduu 
employee expoaure to or below 1M 
permi .. ible expoal&l'lllimlt preacribed in 
paragraph (c) of thia aection. the 
empll.lyer IhaU 11M them 10 reduce 
employee exposure to the low .. t level. 
achievable by 1M .. COIltroJa &ad ahaU 
lupplemeot them by the 11M of 
respinltory protection thet COIIlpU .. 
with the requiremeoll at parqntph til) 
or Ihi' Melion. 

(iii) For the foUowlna operaUooa. 
wherever fealible enai.Deerina conllola 
and worit practicea that can be 
In.tihlled lire not .WIlc:iaat to reduce the 
employee expo.ura to or below the 
pe:miwble upoaure limit preacribed in 
ptaragraph (c) o( thi. HClion. the 
employer Ih.lI UN tham to reduu 
employ" expoaure to or below Q.5 fiber 
per cubic centimet.r of air (oa'an flipt­
hour lime·weishted aVeJ'lllle) &ad lluaU 
.upplament them by 1M 11M 01 any 
cumbinatiCln of re.piratory protection 
thllt compliel with the requitelDentl of 
paragraph (a) of thi. aectioa. work 
praclicesllad feaaible eaaineeri.aa 
controia Ihat wiU reduce employee 
.xpoaure to or below the permi .. ibla 
e;'l(polure limit preaaibed In parapph 
(t;) 01 thi •• edion: Couplina cutoff I.n 
prU1l3ry •• be.ta. cemeat pipe 
mttnu{licturing: aaadina 10 primary aad 
secondary •• be.toe cemenl Iheet 
mllDu(ilcluring: arindtna in primary and 
ICcondary friction product 
I1lllnulaclurift8; cardiDa &.Dd Ipinniq In 
dry textile proceaael: and artodina MAd 
'Ilnd.ina i.D primary plll.1.ica 
manufacturina. 

REFERENCE FILE 

(iv) Local eXhauII ventilalion. Local 
exhaual \'cnlilalion and dUlt collcctiun 
Iy.lcml Ihllll be dcesigned. constructed. 
ullloAUed, and mllintained In accordllftc:e 
with llood practice. IUch a. Ihou fowld 
in th. Americlln Nllliuftlll Siandard 
FWld4meniaii Co\'tmina the DeliIII' lind 
Operlltion oll.ocMJ ~uat Sy'tem .. 
ANSI ZU-1919. 

(II) PartlcWW' tooll. All hand~peratcd 
and power-opetated loola wlUch would 
produce or releaae liUefl 01 .. beltoe. 
Iremolite. lothophyllUe. IIctinolite. Of II 
combWUOD of the .. minerala 10 U to 
UpGae employeel 10 levela ill uce .. of 
the elI.poaure limit prelClibed in 
paragraph (e] of thit aec:tion. luc.:h Its. 
but DUllimiled to, aaw .. ac:are .... 
abral'\,s whecla. and driUa. abaU be 
provided with local exhaUlt venUlati.m 
IYliema which comply with parqrapb 
(O(l)(iv) of thia aectioa. 

(vi) Wet methoda. Ioao(er a. 
practicable. llbeatoa. tremolite. 
anthophyllite. or acUoolite abaU be 
bodied. miud. applied, removed, cut. 
acored. or otbvwi .. worked Ja a wet 
.late luffic:ieJlt to provant the emiMlon 
01 airborne fibera 10 u 10 expoN 
employ ... to levela in excaa of the 
expoawe limit plaCribed in panap'apb 
(c) 01 thia aecUoa. WIlaa lbe uaelulana 
of the prod~ would be dim'ni.bed 
thereby. 

(vii) Materialt COIllainlnc uba_ 
tremolita. uthopbyWte. or act1AolU. 
IbMU no' be .ppl1ad by 'pnr melbocla. 

(vW) Pu1lc:u1ar prociucu anel 
oJ*'atiOQL No ube.toe cement. morlIIr. 
coaUna. arouc. plut.er. or aimilar 
GUlI8ria1 conlaini.ng aabatoa. InmaUI .. 
caothophyllita. or actiAolite ahaJ1 be 
recnoved from bap. cartoaa, Of alber 
CGJItIliuara 10 which they .... ahipped. 
without beiDi either wetted, Of enclo.ed. 
or vaDtiJated 10 I. 10 prevent effectively 
the rei .... atalrboru fibera of 
.. baIO" lreaIGUte. anthophylUte. 
acUDOUta. Of a call1biaali.m 01 the .. 
milleNia 10 II to expo .. smployees to 
Wv.la in ex.ce .. 01 tha limit prnctibed in 
paragraph (c;) of thia IICtiOn. 

(Ix) Comprelled air. Compresaed Il1r' 
lball DOt be I&IId 10 NmQV. a"".toa. 
tremolil •• anlhophyllile. or actinoU:e or 
/Uteriala coalainlAi ube.toa. tnmolU .. 
anthophyllite. or aclinolite. unl ... the 
c;ompre.aad ait ia ,"ed in CGJIillDCtioa 
_lth a veatiialloa .y.lem de.ipMd to 
capt\&re the dual cloud en.1ed by 1M 
compreaaeci air. 

(s.c. 1'1G.10C11(f)(11(11t) 
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(ZI C4JnlphanC'e pm;;:nm. h) Where Ihe 
FE!. il exceed'lei. the empluyer Ihall 
esld~li.h 'Ind implement II wrillen 
Pl"O" .. rtUR l:l reduce empluyee expusure 10 
Ci, bdnw the limit by me.nl of 
engineerin& aanJ wurlr. pr.ctice conl~oll 
". re4uired by ~aro1gr .. ph to(ll of thIS 
• ectiGn. ,md by the ule of respir.lury 
prolec:tion Where required or Fenni:ted 
under this lection. 

(Iii Such prugrdms IhiAll bt: re"liewed 
and updated it' ne.::esaa:)· to r~f1ccl 
,ignifiCllnl chanllCi In Ihc ... "tUI of Ih. 
employer'l compli4ncc program. 

(iii I Wrialoln progt41J\5 sh .. U b. 
Illbmilled upun rl:4uest for wXillUlr.illiuu 
.nd copy ina to.lh. Alli.tiAnt Secrel .. ry. 
Ih. Director. alCectwd emplo)cl:l Mnd 
d.signaled employe. repre,.anlollil! .... 

(iv) The employ~ Ih:.11 nut u .. 
eOlplu~·.e rotlltion •• a cnl!"111 of 
complwu:&! wilh Ihe Pa. 

(Jl /(espiralDt)· PNtec;tion-(l) 
Ceo.ro!. The ecnployer IhaU provide 
re.pin&lon. and elllUN thal dley aN 

\lWei. where rllquiNd by this aeclion. 
Rei"irahul .haU be \I.Md iD the 
C&lUOWma circumstances: 

(il Durinl the iDtenal MCeSMIY 10 
inat&11 or implemenl fe&lible enalneerinl 
and work pnlC:tlce controls; 

(iilID work operatlOlla, .uch •• 
tnaiatenance and repair "Iiviti ... or 
other activiU .. (or which enlineeriq 
dd work practice controls .re nol 
leuible: 

(iii) ID work .ituadonl when feuible 
dqiaeeriq .nd work practice controla 
.ra DOt yet IUfficient to reciut'.e e"poaure 
10 or bell. w tha expolure Ualit; laDd 

(iv) ID ameraeacie .. 
(1) /lMpiraw •• JectJDlL (i) WhaN 

N.pintora era required UDder tbia 
HCtion. 1M employar abaU .. Iact and 
provldai at DO cOal to lbe employe .. the 
appropriate reapirator al specirled iA 
Tilble 1. The employer .h.aU .. lec:t 
rc:splraton from amona tho •• je-inlly 
appruved .s belna Icceptable (or 
pr&llecUon by \hit Mloe S4iltty and 
He .. llh AdmiDialralion (t.tSHA) .nd by 
the Nalionallnltitllte (or OccllpalillRlll 
Sufety and Heallil (NIOSH) und,u Iho 
"ruvilions 0130 CFR Part lL 

(ii) The .. mpluyer aball provide a 
powueJ. lIir.punryU1J rapirator in liH 
of 41:)' n~ative pMIIU .... felpitator 
lpecifi"d iD Tilille 1 wh"l",,,er: 

(.\1 All empillyee chooael IQ usalhil 
!l'r" uf rclpiralor: and 

(OJ nul respirou"r will provide 
adolquole protection to Ihe ecnpl.,yee. 

T-Io-tI 

T A31..£ 1.-RESPtAATQR't PROT£c:TIOfi ~ As­
lIiST~S, TAEMOl.ITE,. MntOPtf'tWT"E. AltO 

ACr'HOl.HE F.OfAS 

~. co •• c::cwa..w.". 

"'.~­"~~I •. """"' . .. ~~ ........... ----
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tu IUch Ir.nster, it Illcb a dilferln' 
potWon il .. vIlil.ble. 

(~J &"/linIiOr IiI "~slinll. (i) TI" 
1f1lpl:Jyur Ih.ll enlu .... til.1 the rMpir.ttor 
i •• ued to Ihf' ecuplo)'f!e uhibill thot le.st 
pall,iul. rllc~piece leabge .nd Ihltt th. 
n.~piralur ia (itted properly • 

Iii) Fnr e1ac:h emplo=,ee wellli.ljf 
hoI ... _ .. , "s 1. ~ lit ....... _ nt:glllivlI pressure rcllpi:utol"l. r'lIt=loy~1"I 

113 I PUI. :' ::::- -, r~_ .ball pcrfor:1I either quantil:!th;e ar 
""' .. -- 01 10 'IC'lr t.,.. ... _....... ... 'Iu.ahlalive face fil tPo'!I •• 1 the lime of 

,:.I & ~L.I. = =--...... initi;" rilUnl( .nd .11"lIst every .ix 
_ .. __ til all lice I..., ~ _~.... munths tbtreafler. The qualil .. li\·C! fil 

1100 I ~ :, '=-' -.....- 11:.11 may be IIsed only for lei tina the fj, 
2. ................ __ • of h.l(·n\;ll" ""Ipinlon where Ihey ;aN 

- • -- - permitlod to be worn. and Ihall be 
_ .. __ til _" I. =.-....... ~ _ conductt:d in .CCDnJance with '''ppendix 

a: 11000 1I1'E4 ~ ...... ..,..... C l'he tesls IhllU be uted III lelect 
Go ___ 1I.z t. ~ -= ....,... _ _ falcepiecel Ihal provide the requi:ed 

I .. t e-JQ 1I PnI- .... ___ • ...... Ii~olilction III prelCribed In T.b", L 
:"":,,.~....:::---= (h) Prolecliv. wDr! cJDt.',ing Gild · 
................. _ ~il;pn:enl--{l)Pro";~Clnand~.ltan 
- empluyoe ia exposed 10 .1bt:ltoS. 

hal,,· .. '-- ........ '" ..... ___ .trll:noliht. ilnthophyUU •• lIc:tinllliw. ur II 
~.::::..-=.: = =-:-=-='=" ..... c.lmbination of the .. miaenals .1Iowe th, 101'- ____ ..... _...- ,..,.._.. PEL. or where the pouibilit)' 01 e)e 
C J - -..... • ImleUon ewa.. the .mpluyer :ahlaU 

PJ Ra:;piralOl' pragmaL (I) WheN pruvid. at DO COIl to the emplo)'ee and 
respu-ol ... ry proldCliOil i, reqllired. lhe ensun that the employee IIMI 
Icnploy"r ab.J1 !naUtule I Nlplr.ror .pprcpriata protective work dolhiftal 
r.,aar;a&ll in .. cconiaace with 2:9 all .nd aquipmeDt luch II. bill DOt UmilllCl 
1910.134lbJ, (.1). (e). a.od (Q. to: 

(iii The ecnp!oy« abaU peradt aach (i) Covendla or IimiLu lull·body ~ork 
ecnployee who UNI a filt.,. reSI'&ralor to dothina; 
chana~ Ihe fcl,,", .luwnrs whenever 8D (Ii) Clov ... helld coverin ... iUld rool 
inmaN ill breillbina nwluoce is c;a"ertuga; and 
detecled and abaUmaintaiA .... ~uale (iii) Faee ahielda. venled aoaJ ... or 
Illppl) oC mtllt elemeata (or Ihll otbtor appropriate prolec:t1ve equipawlll 
purpal'. which comphea with ilV1D.W &)f l!lil 

(iii) Emplo) ... who wear respitatora 1'Iarr. 
.IwlL be permitted to I ... ve the (ll &moval and .1Drag •• (I) l1ur 
reau1ilt~ area to waah th.1r rac. .... d ecnployer ahal1.naure lbat IlIIIployeel 
reapiralor faceplec:ea wbenever remove work clolhiq CODlamiIw!ed 
oea:eiWIY to preveat Iklo Irritadon with ubeatoa. tramalite. anthophyllite. 
euociated with reaplralor ...... or IIcdaolite CICII, In c:hanae 1'00IIII 

liv) No employee aball bellliped to provided In accorcla.ru:. with pu .... aph ",.ks requl.-ina tbat ue ol .... piralGn if. (iJ(l) of thia MCtioo. 
wiled llPOD hla or hat IDOIt rec:ect (Ii) Tho employer Uall eDIUN that no 
ex.miDaliollo aD ax.a.aUnina phyaic:iaa araployw tau. contaminated work 
d,,'erminel lbet lbe arapl.ly .. will be cinlhinlOW of lha cUqe 100m. u.capt 
unabla 10 functioA oonnallv wurine a tt..l .. employ ... allthorized to do 10 for 
rf!lpintor. or that the ..rety or health uf IbIt purpoae ollauadarina. mainleGUlClo 
Inc employee or olhar employ ... will be or dilpoaaL 
imp.ired by tbe \1M ofa reapirator. Sucb (W) Coatllaainated work clathlat ahaU 
c:mploy .. shall be uaipd to anoth... be placed and ItGnld In dOled 
jou 0," lIiveQ lhe opportuni'y 10 lrUnIfu ccm'ainel"l which pmeat dilpera'oa o( 
la • din_reat poaiUoa wbo .. dllU .. he Ihe •• belta., lftaaoUte. anthophyllite. 
or Ibe iI _ble to perform with the lAme .ad ac:tinnlite oul.aide IU containlit'. 
Imploy.r. In liM .. cne I ... phi~l.rea 
Ilid wit" the I&Ine .. niority. IIIIIUI. aDd (Iv) Conl.lo .... of coalaminaled 
rol'tt of p.y the emplaY.1 had lut pri« protective devicel or work clulbi.,. 

[Sec. 1110.1001(11)(2)(..,1 
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which are ;0 be lIeken oUI of chans" 
rooma or Ih. WOrKFloce (or ele3nin~ 
malnlenance or dliPOS1I1. .hllil bur 
l<Abel. in accordllnce wilh parallraph 
Iill:ll of llu •• eclion. 

III Cleaning and repiaccmcnt. iiI The 
I:mpluyer .hllll delln. liumdcr. rep'U,.. or 
repldcl: prolective clolhing and 
equipmenl required by chil P .. rallruph 10 
m.unl.in Ihl!ir erieclivl!nl:lI. n •• 
empluyer .h .. ll pro,' ide de:.n proll:clive 
clolhltJlI and equlpmenl alll:liIIl ~~ekly 
10 each .. rrecled emplnyr.e. 

(ii) The emploYt!t shall prohiLii thl: 
rem""al o( asbeSlos, ltemolile. 
anlhor-hyUile. and aClino!ile (film 
rrolectin cluthinll and .:qui(lmC!nl by 
Li"""iflll (It shilking. 

(iii) Launderlna o( C(inlilmin.lt!d 
clOihina .hllil be Jone so ilS 10 pn:,,.tlll 
Ihl: relcllle oC airborne fiben oC 
Mlibeslo" ~molit.e. IIntliuph)·lJjle. 
acl;nolile. or a cooibinaUon (II these 
einenll. in exc::n. "I the pt!rnli::sible 
">..polure limit preacribed in purilgrllph 
(cl of Ihis aectioln. 

(iv)luly enlployer who give. 
con laminated clolhinS III IInolher person 
(or launderin, l!lall infurnl luch pcrllCJR 
oCIb~ requiremenl in parqrap" 
(h)(llfiiil of Ihis aeclion 10 elCc:clively 
prevent Ih. relcaae of airwrne filH:rs of 
lllohellos, trcIColilc. anthuphyllitt'. 
actinolile. or a combin:.liun of IhC!sc 
mineral. in exC8sa oC Ih~ Jk'r::lis:;illie 
eAJIOlure limlL 

Iv) The employ!!r shall !Illunn ony 
pl:t'Son who launders or de.na 
prolective clolhing or equipmc:nt 
conlaminalt:d with ubeslO" tremulilc. 
ilnlhophyllil •• or actinolile:. ollhe 
pOlenu .. !ly hannCul effecll oC exposure 
10 atbellO" ltemolile •• nlhuphyllile. 01 

IIclinolile. 
(vi) Contamiaaled ciotblD8 ~all be 

ttanaported iJJ tealed impenn.abl. bag .. 
or olh.r cloted. impermellbl. coaloinen. 
and labeled ill accordance. with 
FareRr.pb (j) o( lbi. aecilon. 

(ii Hni.M loci/iii .. and praclicn­
(1) ChGllll~ 1'00111& (i) 111 •• mployer lhaU 
provide clean change rooma fur 
I:a:plnyee. who wotk iJJ ...... where 
thair aitboma .XpGSun to asbealoa. 
tremolil ... nthophyllil" .ctinolile. or :a 
combination of Ihe .. minerala fa llbov. 
the permi.aibl. exPOlwe limiL 

(ii) The employer .h.1l .RlU ... that 
chana. rooma .re in .ccord .. n~ wilh 

1 1910.141Ie, of Ihil pari. IInd.re 
e4uipped wilh Iwo "pllralll iocke,.. Ot 

slorl"e (ucllilies. 10 ~epllrdled II 10 
prevenl conlominMlion of Ihe empluyec's 
Itn:el d\llhcs (rom hil prulecc\'e work 
cluthina and equipml:nL 

(2) Shu wen. (ii Thl: empluloer IhMlI 
ensure Ihlll employeel who work m 
line ... wh&:re Iheir lIirbome expoluro II 
.. l.Io\'e Ihe prrmissible expolute li~ 
.hawl:r ul Ihl! end of Ihl: ""ork Ihilr. 

(iiI The I:nlpluYl!r sh.1l provide 
shower [dcililiel ""hich comply with 
ll!1l0.141(cijPI o( Ihil part. 

liii) The emflloyer sh.1l en.W"I! thlll 
r.mrlr,)·ec. who lire I?quired tn Ihowet 
rollr~lIunl 10 pilf3gr .. ph li)(2I(i) o( Ihil 
lIeclion do not lea\'1! Ihe work"liu:e 
we.rinx IIny du/hinp or equipnuml worn 
durin: Ihe work shifL 

(3)wllchIWIRS. (i) The cmploy.r shall 
p!'O\id.lunchroom (.alilie. (ur 
I:mployr.e. who work in are. a where 
Iht:ir airborne exposure i •• bove Ih. 
permissible t!J(posure IirniL 

liil The employer .bU eMute th:al . 
lunchnlClm lacililie. hlllo'c II JK'Iilh • . 
pr-=lIure. fillered air lupply. lind lite 
readily occeuible 10 employe.a. 

(iii) The empluyer sh4U eRlure thllt 
employee. whu work in are •• whe ... 
Iheir airt.ome "'ra'ure i • .:above Ih. 
pt:rmissibl" e"'polure Iimil wbh their 
hand. ilnd 13CCI priOI to .. tina- drinking 
01' Imoking. 

(i\ I Thlt emplu)'er Ih.U CDlute tJuat 
empluyee. do not enler lunchroom 
Caciiililla with prolective work dQlhina 
or equipment &&nl ... 1Ulf'1IC8 ubealoa. 
trcmuitle. anlhophyUit •• and a'tioolile 
Cibl!n hilvi been tt:naoved from th. 
dothinS or equipment by nc:cwrjna or 
olher method IbMI rernovel duat withoul 
caulIinll che .Ibello .. ltemoliie. 
.nthophyllile. or uctin~lile to become 
ai;bom.. 

(j) Communication 01 haZGrd. to 
~lIIrlo)·H'.-{l) Wamina .i,1l6. (i) 
Po~ting. W"mina lisn. Ib .. U be provided 
and displ4yad at e.cb regulMleci are .. la 
.ddition, w.rning liana ahaU be poaled 
III IIllllppru.chea to regulalecl .wea 10 
IbilllUl .mplo),ee m.y relld the lip . 
land wke necessary prolccUve Ilepa 
tMrlore anlerina Ih •• rea. 

(ii) Sip lpeaficaliunL 111. waming 
liSRI rwquired by para.,.apb m(l)(i) of 
thi. IGctloa Ihllli bear th. followio. 
lnIormalaon: 

RI:Ft;RENCE FILl: 

DA~CER 
ASDES1'OS 
CANCER .\~D I.U~G DfSEASF. 
HAZARD 
I\l!TtlORI1.EO (lERSONf\EL ONLY 
P.ESP1RA TORS AND (lROTEC.'TIV~ 
CLOTHL~C 
I\RE REQUIRED IN HilS AREA 

(iiil Where minen'!. in thll "'SuIICh!d 
"teU ilre only lremoli", •• nthoph)·11i11l or 
.. ell noli II:. tho umployer may replace Ihe: 
leml ".sbesl"'" with Ihu appropriale 
minerlll aarn .. 

(::) ,,'onlillg /alNt/s. (il Labt:linll. 
Woarnlnlliabeilli _h .. lllle ,,(fixed 10 .. II 
nlw milierillls, miAlure •• Icrap. w ... le. 
dthris. lind olher prolluc;1s colll~ini"" 
a:l"uslo ... l&,.mo!i1~. anlhophyllile. or 
Ilclinolil. fibc:n. ~r 10 Iheir conlaine ..... 

(ii)ueLt!1 lpc:cifiClttioRl. n.e lubel. 
shall comply wilh Ihe requiremenl. of ~ 
CrR 1910.1200(1) o( OSHA', HaDld 
CUlnmUniCllliGn Ilandard. acd !hall 
indude: Ihe f\lllowins in(orm:,lion: 

DA. ".[(;£R 

C(J~'l'AJNS ASBFSTOS FIBERS 
AVUID CREA TINC DUST 
C_'\l'lCF.R A."tO LUNC DfSF.A5E 
IIAZARD 

(iii) Whet? minerall 10 be l .. lIeled '"'' 
nnlv tremolil'. IInthophyllite. or 
.clinulile.lbe emplu .. ~r may n:ploce lhC! 
Il:rm "1I.bealol" with the .rpropriule 
minu:-oIl a .. me. 

(3) Material ~rltty data SMeIJl. 
F.mpluyen who are manuCaciurers ur 
iaapul'lers oC abe. loa. tremoUIa. 
.cnlhojJh)·lUle. or acliaolile or allbcttoa. 
trcloCllilc. IInthophyllile. 01' actionlit. 
products a;hi.1l comply with the 
requirem'!ola rcailtding development o( 
IIUIleriiLI S:;ftly data ,beau .. Ipt!cified 
in 29 CFR lfllo.l2OO(a) oIOSHA'1 
Huard CcunalluUcalion .laadard. 
except a. provided lay p ..... rapb m(4) uf 
chiaHdion. 

(41 n. provi.iona for labela required 
by pMr.agrapb UJ(Z) M (or malarial .. fet)' 
dlla. .becll reqWn:d by para .... ph 0)(3) 
do ant apply wbare: 

(I) Aabnloe. tmnoUIe. anthophyllll ... 
or .ctlnolite fiben have been modified 
by a bunclina a.nt. coatinl- binder. or 
other malerial provided th.t Ih. 
m.nullidurer can demuaatnlle th.t 
dUMalmy reh60ubly COtellNabla u ... 

(lee. 1110.1001(0(41(1)) 
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hctndlins. ~lor"IIt'. dispo,al. prnr."':<ill~. 
IIr 1r;a"~(lOrl:>l ion. no airborne 
cnncc:nlralinn, t)f f.l,erlt of ubCSluII. 
In:rnulill:. IInlhoph)·IIi1e. aCllnolile. ur It 
comOlllilliun Clf Ih'!'t! min~ruls in C:Xr.I ·~~ 
uf Ihe ilclion le\'el will be rel~JI .. d Clr 

(iiI Ashe,lnl. Irr.molile. ilnlh(lph)·lIit~. 
4clinullle. or a combin"lion of Ihese 
m,"~n.!s is pruenl in II produci in 
conc~nlralions leSilhan O.I~. 

(51 E:lIpJurec information alld 
lrali,inM. (i) The employer .lta!1 iUlllilul1t 
It Irllininll prosram (or 0111 em"loYl:d 
who arc t!xposed tu airborne 
cunct:nlrilliuns of ubeltoa. tremCllite. 
lI"tnClph~·lIite. u('linolite. or It 
cl.lmbilliltioll uf Ihese minerlill Itl or 
oIJuve Ih .. ;,,:Iion leur .nlure their 
plltticipMlion in thl: pi oatliln. 

(ii) l·,. .. ininll ihall be provided prior Iu 
or .. Ithlt time nf inili .. lallilnmenl lind 
lit h~"lItllnr.U .. l!y Ihere .. fter. 

(iiiJ The tr.ioins prosram ahllll be 
clmducted in " manner which the 
emplo)'ee is able to wldersland. Tha 
emplo)'cr shllll en.ure that .ach 
employee i. inhumed of the followin,: 

(A) The health .ffect a .. octaled with 
a.bealoa, tremolite. anthopbyllil" or 
actinolite expo.ure; 

(8) Th. relalionahfp between 1JD0kiDc 
and .xpa.ure to •• be.toa, tremoUte. 
anthophyllite, and acliDaUte Ia 
produciq luna cancer: 

(e) The quantity. location. IlWUler of 
\&N, rele .... aad .torea. of ubeato .. 
tremolite. anthophyllit •• or actinolit .. 
and the .pecfic Dature of opention. 
which could N.ult in exposure to 
a.be.toa, ttemolite. anthopbyUit •• or 
actinolite: 

(D) The engiDeerin8 controla aud work 
~ractice .... ociateclwith the 
employ .. •• job uaignment: 

(E) The .pacific procedure. 
implemented to protect employee. Cram 
.xpoaure to ubetlO" treaaolit •• 
anthophyUiIe. or actiaolite •• uch •• 
appropriate work·precticu. emeraeocy 
aad dean-up procedures. and penon.l 
protective equipment to be uaed; 

(F) Tbe pUJ'llOM. propel 11M. and 
limit~tiona of reapiralon and protectiv. 
dothins: 

(e) Th. purpoae and a deacription of 
the medical 'lIIYeillanee prosram 
required by parasrap~ (1) of thl. aection; 

(HI A review of thi. ltandard, 
includins appeadice .. 

(ivl Accealto irUonnation and 
tnlininl material .. 

(AI The amployer ahaU make a copy 
of Ihi. Itandard and ita app.adicea 
readily available without co.t to .U 
affecled employee .. 

(8) The employer .han p~vid .. upon 
reque.a. aU material. rel.tiq to the 
employee inlonnatiol\ aad traiaina 
program to Ih. A •• ialut Secretuy and 
the Irainins prosram to the A.8Iiatant 
Secretary and the Director. 

(kl HOlUekeeping. (1) All.unaeel 
Ihilll be maintained a. free aa . 
practicable of aCCWDulaU"ns of duat. 
and waat. contairuna allbealoa. 
tremolile. anthopbyllite. or actinolite. 

(:!) AU .pilla and .uddea relaa ... of 
milierial conlainina .. be.lo .. tremolite. 
Ilnlhophyllit .. or actinolit. alu&lI be 
cleaned up ••• oon u poaaibl .. 

(3) Surfacea contaminated with 
ubeslO" treaaolite. anthophyUite. or 
actinolit. IIlfIY not be cleaned by the un 
of comp .... sed air. 

(oil VllCUwnlna. HEPA-Dltered 
vllcuumiq equipment abal1 be uaed tor 
vacuuming. Th. equipment abal1 be used 
and emptied in a mann.r which 
minimize. the reentry of a.be.toe. 
tramolile. anthophyWte. or actiaolite 
into th. workplace. 

(5) Shovelina. dry .weepiq ausd dry 
clean-up of ubeato .. tnmolite. 
anthophyllite. or actinolite lDay be uaecl 
only where vacuumina aDd/orw.t 
cll!ilnina are not 'euibl ... 

(8) Wa.t. cliapoa.al. Wut .. lCr8P. 
debri .. bea .. conWa ..... equipment. and 
dothina coatam1naled with ubeatoe. 
tremoUle, anthophyWte. or .ctiDoUte 
consigned for diaposal. abal1 be· 
coUecled and di.poaed of in aealed 
impermeable bap. or other cloaed. 
impanaeable contaiae .... 

(1) MediC4l ,wwiJJGII4»-(l) 
C~neroL-(i) Employ .. ","red. The 
.mploy.r .ball lnatihlt •• medical 
aurveillance Pf'Oll'Ull for aU .mployees 
who are or will be axpoaed to alrbome 
concentrations of fibers of ube.toe. 
tremolile. anthophyUit •• actinolite. or a 
combination of the .. minerala at or 
above the actioa lev.l 
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(il) EJcomination by Q pby.ician. (A) 
The .mployel' .hall ensure that all 
medical .xaminations and procedurea 
are p.rformed by or under tha 
.upervl.ioa 01 a Ucea.ed pbyaJdan. and 
lhaU be provided without COlt to the 
employ .. and al a re'lOuble U:n. and 
place. 

(8) Peraoaa other than Iieensed 
pbyaiciana. who aclmini.ter the 
pwmorwy fwlclioa te'lin8 required by 
thil aection. .haD complet. a tralains 
COllIN in .pirometry lponaored by .11 
appropriate academic or prole •• iol\8l 
institulioQ. 

(2) PrwplQcem.nl .. 'tominotiDll& (i) 
Before an employe. i. a .. iaud to all 
occupatlaQ .xposed 10 airbome 
COac:eacrallORa 01 a.ba.toe. treaaoUte. 
8DtbophyUite. or ac:liaalit. fiben,, ·. 
preplacement aaedlca1 examiuUoa ahaIl 
be provided or made .vailabl. by the 
emplopr. 

(II) Such fX·miMtioD .ba1llDdude. u 
a IIWWlII'" a IUdfcal and work IUatory: 
A complete phyaJcal ..... a.doIl of 1111 
.yat ... with emphuit 011 the 
respiratory .y.tem. tha cardiovuculu .,atem and dlaaatiwe tract: completioa 
of the ... pinto., diaeue ataadudbad 
quesdoaaainl ill Appeadix D. Part 1; a 
chat roeDtpDopam (poe~terfor 
14lL17IDcbuJ; pulmGII&IJ fuaction tnt. 
10 iDclude forced vital capacity (FYC) 
and forc.ecl upJralOly vol .... at 1 
NCGIId (FEY •• J; aDd any addiliaDal 
leall ct.emed appropriate by tM 
.".'ninl phyaidaQ. Illterpret.tioa and 
cluai8catiGa of cbett roentpQopuna 
.halI be conducted ill accordaace with 
AppeodixE. 

(3) Periodic emm;MUtW. (I) Puiodic 
medlca1 u'.iMtioaa abaU be made 
available aDIWally. . 
. (il) 'Ibe ICIOpe of the IMdica1 

examiMtiall abal1 be Ia coalotlMJlCe 
with the protocol aatebUahed III 
parapaph (t)(2)(U). .xcept that the 
frequaacy of cbu\ roeftt8eJlOlrUU aha1l 
be coaducted ID accardanc:8 with Titble 
2. and the abbreviated .taaderdized 
que.tioIuIaire cantaiaed iD Appendix 0. 
Part Z. ahall be adminiatcrecl to the 
amploylf' 

(Sec. 1.1G.1DG1(1)(lKillJ 
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TAalE 2.-FR£OUEHCY 01' CHEST ROENTGE~ 

v __ ... _ 

(4) Termination -0/ empJoym~nl 
examination •• (i) The employer .hall 
provide. or make available. a 
lennination of employment medical 
examinalion ror any employee who ha. 
be.n exPOled to airborne 
concentration I or fiber. or a.batol. 
trcmolile. anthophyllile. actinolite. or e 
combination of thele mineral. It or 
.bovt the acUon level •. 

(ii) Tbe medical examinatioa IhaU be 
In ICCOrdance with the requirements 01 
the periodJc examinations Ilipulated ill 
paraaraph (1J(3) or thlnection. and shall 
be Jiven withill 30 calendar daYI before 
or after the date of termination of 
employmenL 

(5) &cent e.YaminotiOM. No medical 
examination iI required 01 any 
employ ... if adequate recorda ahow that 
Ibe -employee hal been examined ia 
accordanca with any of the Drecedinc 
parasrapha ((1J(2HI)(4)J within the palt 
1 year period. 

(6) In/ormatJ"OII plO~ided to th. 
phy.ician. The employer "'aU provlda 
the roUowinS inronnallon to lhe 
examiains phyaidan: 

(i) A copy of tbi. standard and 
Appeadice. 0 and Eo 

(i1) A description or the affected 
employee'a dutin a. they ra1at. to the 
employee'a expoaun. 

(iii) The employ .. •• repreaeataUve 
expolun lavel or anUcipa,ed expo.un 
leveL 

(Iv) A detc:ription 01 any perlonal 
protectlye and respiratory equipment 
uaed or 10 be used. 

(v) lnlonnaUon Cram pmrlolll medical 
.. aminatioaa or the affected .mployee 
that la not otherwt .. available to the 
.ltIlDilUna phy.ician. 

(7' Phpician'. wriU4n opiniolL (I) lbe 
employer abaU oblala • writtea aipaed 
opinion fro. the axamiDini phy.idan. 
Thll written opinion IheU contain the 
results of tbemedical examinatioa aud 
Ihall include: 

t ...... --
I IS III» a.... .. .. 

(A) The phyaiclan" opinion aa to 
whelher the employee b •• any delected 
medical condJtion. that would plica the 
employee al an inerelaed ri.k or 
material heellh impairment froID 
expolure 10 alb.llo" tremolit .. 
InlhophyUill, or actinoUtr. 

(8) Any recommended IlmJtationa oa 
the employ.e or upon the ute of 
personal prolective equipmaat auch a 
clothin, or re.piraton: and 

(C) A atatemeat that the employ .. baa 
beeD lalormed by the pbyaldan 01 the 
relult. of the medical .xaminatioa aud 
01 any medical condidona multiq froaa 
a._toa. tremolit .. antbophyWt .. or 
actinolite expoaure that req··jra further 
explaMtion or trealmaaL 

(ii) The employer.haD inatnlct th. 
phYllclan not to rwveu ill the writtea 
opinion given to the employer apacific: 
findlnp or dlapoaee unrelated to 
occupadonal expo.ure to u_toa. 
tremolite. anthophyllite. or ac:tiDoUt .. 

(iii) The employer aha11 provide a 
copy of the phy.lclan'. writtea opiDloa 
10 Ih •• rrected employ .. wtthla 30 d.p 
from ita m:eipL 

(m' ~p'n,.-{l)~ 
mllCl.urements. (i) Th. employ .. alWl 
keep an accurate record of aU 
lIIeaauremeala tUea to IIIOClItor 
employe. expo.UN 10 ube.toa. 
tremolite. anthophylUt .. or acUnoUt, a 
preac:ribed ia parasraph (d) 01 thia 
aec:tioa. 

(II) Thla record abaD Include at leat 
the rollowlng information: . 

(A) Th, date of meuurement 
(8) The operation Inyolvtnr exposure 

to .. bel to .. tremollte. antbophyWt .. ew 
ectlnalit. which ia beiDa moaltored: 

(C) Samplinland analytJcal methode 
uaed and evldance ol tb81r accurac:y; 

(D) Number. duraUoa. and nault. of 
lamplea taken; 

(E) Type or reapiratolJ protective 
deYicea worn. If any: and 

(P) Nam .. lOdal aecurity aumber and 
exposure or the employea WhOM 
upoaunr are ~Dled. 

REFERENCE FILE 

(Iii I The employer .hall main lain thla 
record for allelll thirty (301 yean. ill 
accordlnce with 29 CFR 191D.Z.O. 

(2) Objective data lor 81Cempted 
ofMl'Gl.ioM. (i) Where the proc:e"ina. 
u ... or hand.lina or prodUCll made flo. 
or conlalnina llbeato .. tremolil .. 
anthophyllite. or acUaoUle la exempted 
from olher requirement' or Ihla .. cllon 
IInder paraaraph (d)(2)(iii) 01 thla 
lection. the employer ahaU eatabli.b aad 
malDtain In ar.curale record or obledtve 
dala rellonably reUed UPOIl in aupport 
of the exemption. 

(Ii) The record ahaU include at leaat 
tha roUowirll: 

(A) The product qualllyin, rew 
exemption: 

(9) n. IOUI'C» 01 the objectlye data: 
(C) ne leatina prolocoL retuitl of 

tutiaa. and/or aulyala of the aaatIriaJ 
lor the reJeue or aabealoa. trem.oUt .. 
anthopbyWtI. or acUaollte; 

(0) A dncriptioa of the operation 
exempted and bow the d.ta IUPport the 
exemption: and 

(EJ Other d.ta rwlwaat to the 
operationa. matWl&. proc:euiq, or 
eaaployee expoaura covend by the 
exemptioa. 

(iii' Tb ... pIoyer IhaU malatala tbJa 
record ror the duratiOll olthe .. play". 
relJanCil upoa auch objectlye data. 

tlela.-Tbe empIoJw .. , udlla die ..... 
of CIIIaIpNId OfI8Idudoat eudl .. ......" 
Irede lIIOdaliGM ud ..,aa,.. ...... 1Iau 
10 Iftaialala !be nan. raqulred .., dda 
Mdloa. 

(3) Medical lUlWiUIl/IC& (I) 'l'be 
employ .. abaU lltabUah and lDliataia 
IA accurate record lor uc:A eaapIoy .. 
lubject to madicaJ .urveil1aace bl 
parqrapb (l}(lHI) of !bit aectloa. ill . 
ICCIDtCIanc:e with 21 CfR 111.UD. 

(II) The record aballlndude .t Ieut 
the roUowiaBlalonnauon:. . 

(A) Tbe name and aodal IICW'lIJ 
DWIlbtr of the employee: 

(B) Pbpidaa'a writtaa oplnlaaa: 
(C) Ally alploy .. medlcel complaiatl 

related to exposure to ubeatoe, 
lremollta. aatbopbyWta. or act1nol1te; 
and 

(0) A copy of the lafonudoa 
provided to the phyaidan .. NqUired br 
paraaraph (lJ(II' or thl.lIClJoa. 

(Ui) Tha employer abeU eaaure that 
tble recordla maiDtaiaed ror the 



duration o( employment phil thirty (30) 
ycarll. in accordwlce with zg CFR 
1910.20-

(4) Trainin,. The employer thaU 
maintain aU employee trainin8 recorda 
for OQe (1) year beyond the IAit date 01 
employment 01 that employee. 

(5) Availabilily. (i) The employer. 
upon wrillen reque.t. .haU make aU 
recorda required to be maintained by 
tN. Mction available to the " .. iatant 
Secretary and the Director for 
examination and copying. 

(ii) Th. employer. upon requelt .haU 
make any .xpo.ure record. required by 
p3tagrapb (ml(l) 01 tN. HCtion 
availabl. lor examination and copying 
to aIlected employee .. lormer 
employe ... deaignated repreaentaUvel 
and the Alli.tant Secretary. in 
accordance with 29 CFR 191G.20 (aH') 
andlaHI). 

(iii) Th. employer. upon requ •• t. abaU 
mak. employee medical recorda 
required by paragrapb (m)(2) 01 WI 
MCtion availabl. lor examinatioa and 
copy inS to the .ubiect .mploy.e. to 
anyone hllving the lpecitic written 
colllent oC the .ubject employee. and the 
Alliltant Secretary. ill accordance witb 
29 Q'R IInQ.20. 

(S) TtrlMfer 0/ teCarrb. (1) Th. 
employer .hall comply with the 
requirementl coaceming tranller of 
recorda aetlotth ill 29 CFR 181Q.2.O(b}. 

(ii) Whenever the employer cea ... to 
do buaine •• and there 11 no .uccellOr 
employer to receive and retaia the 
recorde lor th. pre.cribed period, the 
employer .hall notily the Director at 
IUlt 90 day. prior to di,poNI 01 recorda 
and. upon requelt. tranlllUt them to the 
Director. 0 

, ., 

(n) Oburvalion 0/ DJonilDrilJl-{l) 
Employ .. obutvolion. Th. employer 
e1wU provIde affected emploY"1 or 
their' dellpated°repre.entalivel an 
opportunity to obeerve any monitoring 
of .mployee expo.un to ube.toa. 
tremolite. anthopbyUIt .. or actinolit. 
conducted in accordance with 
pata .... ~ (d) or thla aectioa. 0 

(2) Obutvalion pIOCIKIura. Wh.n 
obaervation of the monitoriDa of 
employee .xpo.ure to ube.tOlo 
tremolita. uthopbyllite. or actiDolit. 
requires .ntry Into an area wbere 1M 
UN of protective clothina or equipmeat 
ia rwquired. the obaerver alWl be 

provided with and be reqwrad 10 u.e 
.uch clothil\l and equipment and .hall 
comply with aU other applicable .. (ety 
and health procedura .. 

(o) Datu-(l) Effecti"" dole. Thl. 
.tand .. rd ahan become ellectiv. July 21. 
1986. The requirement. of the .. be. to. 
.tandard ialued in 'Wl. 1972 (31 FR 
11318) ... amended. and publi.hed ill 29 
CFR 1910.1001 (1985) remain ill elfect 
until compliance ia achieved with the 
pandlel provi.iona 01 thil .tandant. 

(2) Start-up dales. All obUaationa ot 
!hi •• tandacd commeDca on the eefective 
dale except a. followa: 

(i) Expo.ure QlonilorUI8. IaJUal 
monitoring required by paragrapb (d)(2) 
oe thil aection sban be completed .. 
.oon al poaaibl. but no liter than 
October 20. 1988. 

(ii) &,uJoted orecu. Rqulatad are •• 
required to be .... bU-bed by paraarapb 
(e) of thi. aect1ollU. ruult of initial 
monitoring aball be lit up .. IOOD a. 
pollible alter the .... ul .. 01 thet 
monitoring .... boWil and notlatar than 
November 17. 1-' 

(iii) R •• pjralDry pro_lion. 
Reapiratory protection requind by 
paralfapb (Id 01 tbi8 aectioa ahal1 be 
proVided allOOn .. pollible but 110 

hiler than the foUowil\llChedule: 
(A) Employeca WbOM 8-hourTWA 

exposure exceeda 2 fiben/=-July Z1. 
1986. 

(8) Employ ... WbOM a-bourTWA 
expoaure exceede the PEL but It leu 
than 2tiben/co-NovtlDber 17.1981. 

(C) Powered air-purifyina mpiratora 
provided WIder paralflpb (a)(2)(iiJ­
'anawy 18, 1887. 

(iv) Hygiene lIIId luncllratJDJ /adlilia. 
Con.truction plallllor c:ha&ng.rooma. 
.howen. lavatorie .. and lunchroom 
lacilitiel .hall be compl.ted no later 
than January 18, 1817: and th ... 
fllcilitie. ahall be conatructed and ia l1li 
no lat.r than July 20. 1881. How.ver. if 
a. part of the compliance pi_II 11 
predicted by an lndependtat 
enaineering r&nll that tftllneerinc 
c:ontroll and work practicea.wW raduc:. 
expo.urea below the permiIIibJe 
expo.ure limit by July 20. 1_ lor 
a£lected employ .... thea aucla facilitia 
need not be completed until 1 year after 
the enaiMerial COIltrola .... COIIlplatcd, 
ilauch controla heve IIOtin fact 
.ucceeded ill raduclq exposure to 
below the permiaaibla exposure Um.IL 
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(v) Emplo)'~~ intormalion and 
lrrlini/lg. Employee inronn .. tion and 
Irainin. required by p"raJjtaph (illSJ 01 
thi •• eclion shall be prQvid4!d II lOon a. 
po •• ible but no litter than October 20. 
1986. 

(vi) Medical sutvel1Jance. Medical 
examinalion. required by piltllGfapb (1) 
of Ihis lection .han be provided .. 100ft 
u. po •• ible but no lilter than No\'ember 
17.1986. 

(vii) CJmpliance progra,'tI. Written 
cumpliance prosrama required by 
parilgrltph (£)(2) 01 thia .ection al a 
nI.ull 01 initial monitonn, .MIl be 
completed lind available or lnapt!ctlon 
and capyin. a I .000 a. pouible but no 
later th.n July 20. 1987. 

(viii) M~thod~ of complillllu The 
enaiDeerina and work practice controla 
a. required by paflBraph (1)(1) shall be 
Impl-=mented a. lOOn at possibl. but no 
I.Aler than July 20. 1988. 

(P) Appendices. (1) Appendicel A. C. 
D. and £ to tbi. aectioa a ... incorporated 
II. part of tbia aectioa and the conlenll 
ol°the .. Appendicea .... ruedatory 

(2) Appeodice. a. P. C and H to tbia 
aectioa .... ioIormational and are not 
intended to create any additional 
obliaatiOlll not otherwiaa impoaed ar to 
detract tram aay exi.tins oblisationa.. 

A..-ua A .. S 1IIIL1III-OtU. ( ga 

.... h.4 "'''''ay 

(Sec. 1110.1001. AfP ... AI 
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duration oC employment pl"l thirty (30) 
yean&, in acc.ordwlC:a With 29 CfR 
191o.m. 

(4) Training. The employer ahaU 
maintain aU employee trainina recorda 
(or ooe (1) year beyond the lalt date or 
employment oC that employee. 

(S) A. yailabiJily. (i) The employer. 
upoa written requett. thall make aU 
recorda required to be maiatained by 
thi. leclioa available to the A.uiatant 
Secretary and the Director Cor 
examination and copying. 

(ii) The employer. upon requelt .hall 
make any expo.ure record. required by 
paragraph (m)(l) oC thi. HCtIoa 
available for examination and copyina 
to affected empioyee .. ronaer 
employee •• delignated repreMntatives 
and th. Allistaat Secretary. in 
ICCOrdance with 29 CFR 191Q.20 (aHa) 
andllHI). 

(iii) Thl employer. upon requl.t. ahaU 
make employee medical recorda 
required by paragrapb (m)(Z) of thi. 
aaclioa available Cor examination and 
copyina to the subject employee, to 
anyone hllYina the specific writtea 
conaent or the .ubiect employee. and the 
AI.i.tant Secretary. in accordance witb 
29 O"R 191Q.2.0. 

(6) Trarufer 0/ recotrb. (1) The 
employer .hall comply with the 
requ.i.rement. coaceminl tranarer oC 
recorda set forth in 29 CFR 181Q.2O(b). 

(ii) Whenever the employer cea.es to 
do buaine .. and there I. no .ua:eNOr 
employer to receive and I'fttaiD the 
recorda Cor the preac:ribed period. the 
employ ... shall aotify the Director at 
I~alt 90 day. prior to di.poaal of recorda 
and. UPOD request. tran.mit them to the 
Director. 

(n) Oburvatian 0/ moniUlriiIH1} 
Employ" oburvalion. The employer 
ahaU proVide effected empioyees or 
their' designated repre.eatatives aD 
opportunity to obMtVe any monJtori.q 
or employee expo.un to aebestoa. 
tremolite. antbopbyUUe. or actiooUte 
condllCled in accordance with 
paraaraph (d) or thll aactiOD. 

(2) Obu"ation pIOCIIdura. WhID 
ob.etVatioD of the moDitoriDa or 
employ" expolure to Ubeltoa. 
tremolitl. aathopbyltit .. or ac:tiaolite 
requ.i.rea entry Into aa erea wbere the 
\1M of protective dothina or equipmeat 
ia reqWred. the obletVer ab.aJ1 be 

provided wilh and be reqwred to us. 
luch clolhilll and equipmeot and Ihall 
comply with III olher applicable aaCety 
and health proc.edureL 

(0) Date..-(1) Effecti"e dot •• Thl. 
Iland"rd .hall become eCrective July n. 
1988. The requirement. of the .. be.tos 
.tandard iuued ia June 191Z (37 FR 
11318). a. amended. and pubUlhed in 29 
CFR 1910.1001 (1985) remain in effect 
until compliance il achieved with the 
pat1lllel provilions oC tN •• tandard. 

(2) Stan· up datI!$. All obligations or 
thi •• tandard commeace oa the errectiv, 
date IIXcept a. CoUowa: 

(I) Ex/HU&Ue l1IonitorUl8. laltiaJ 
moDitoMS required by paragrapb (d)(2) 
of lbi. lectioa shell be completed .. 
loon a. pouible but no later than 
October 20. 1988. 

(ii) RegulaltK/1WQ$. Replat.ed ere •• 
required to be esa.bUahed b)' parqrapb 
(e) of this lectioD u a rault of initial 
monitorina .ball be .. t up .. lOOn as 
po •• ible arter the re.ult. or thet 
monitorina anlulowa and DOt later than 
November 17. lWo 

(iii) R •• piraUlry prol.cliOlL 
Reapiralory protection requited by 
paraaraph (11 oC th1a NeDoa aba1l be 
proVided II lOOn u pouible but aD 
I"ter lhan the rollowina schedule: 

(A) Employeca whOle 8-hour TWA 
exposure exceeda 2 fiben/c:c-Jul), Z1. 
1984. 

(8) Employea wbOll a.bourTWA 
expolure exceeda the PEL but II le .. 
than Z fiben/c:o-Novlmber 17. 1988. 

(e) Powered air-purifyina .... pirators 
provided WIder parasrapb lJ)(Z)(ii}­
January 18, 1987. 

(Iv) Hygitul. and lunchrool1l/aei/ilia. 
Con.trw:tion plana Cor chanaerooma. 
.howe .... lava tori ... aDd lunchroom 
Cacilitie. shall be completed no latll' 
than January 18, 1187: and th ... 
fllcilitie. lhaU be conatructed and ill u .. 
no latar thaa July 20. 1981. Howaver. it 
a. part oC tbe compliaace plan It la 
predicted by aa lndependeat 
eaaineerina r&na that enalaeerina 
controle and work ptaetic:et.wW nduce 
expo.urea below lbe petmiaaibJe 
expo.ure limit by July 20. 1_ for 
affected employ .... thea aw:Ja faciUtt .. 
need not be completed until 1 year aftar 
the ensineeri.q cootrola ere complatcd. 
iC .uc.b control. have aot to fact 
.uc:c:eeded in nduclq upoaure to 
below the penaiulbla expoaure limlL 
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(v) Emplof~e in{ormolion and 
trainillg. Employee inCorm"tion and 
Iraining required by p"ra",aph liI(S\ of 
Ihil lectioR shall be provido!d •• lOon al 
pOllibl. but no litter Ihan October za. 
1988. 

(vi) Medical sUrYeiJ/ance. Medicel 
eXllminalion. required by pllragraph (1) 
oC this .ection shall be provided a. lOOn u. po •• ible but no Illter than No\'ember 
17. 1988. 

(vii) ClJmp/iance progra."II. Writtea 
cumpliance programs required b)' 
parilgtllph (0(2) oC thi. atction as a 
tII.ult of initial monitOrin, .hatt 1M 
completed lind avaLiAble or inapt!ctlon 
and copylaa a •• ooa a. possible but no 
later than Jul), 20. 1987. 

(viii) /rIetJroth of compliance. The 
enaiaeerina and work praclice control. 
as required by paralraph (0(1) shall be 
implemented a.lOOn a. possible but no 
Iiller than July 20. 1988. 

(P) A.ppendices. (1) Appendice. A. Co 
D. and E to thi. aectioa are incorporated 
III part or tbia aectioa aad the cont,ata 
of"thelle Appendicea ere ruanda tory 

(l) Appendice. B. F. C and H to thi. 
aectioa ere informational and are aot 
intended to creat. any additional 
obliaations not oth,rwi .. impaled or to 
detract (rom aay exL.tinS oblisaliona. 

A".,.&l& A .. S 1ftL18II-OIIIIe • f ... 

y..h d t, .... , • .., 
1'1Iia IUlldacory Ippeodla lpecUln tba 

proceda&re I. ualpiq lir IUlplll lor 
uba&aa. IN_Ii ... uthopbyUita, lAd 
.cliDolit. and IPlCir ... quality COG""I 
proced ..... tbat aauat be IIIIpIe .... 1ed by 
Io&bontori .. per{CII'IBioI tba .... lylia. 1M 
IIIIIpliq lAd .... lybCal _tboda dncribad 
below rwpraaat the .luaeall of the availabla 
IDORitariaa _tIaode (1IICIa .1 the NIOSH 7. 
_Lbod) wlaida OSHA CIDGIidua IG be 
.... tiallG adaine adeqlllae employ .. 
IllpowN ....utCNIAI wbUe alIowiAa 
..playetllG UN _Lboda IMI IN .1NedV 
..~bUaMcI wilhla tbair oralAiaa&ionl. Air 
_pIofen wbo IN requited 10 CIDGdud air 
eonilGl'tllll&Ad.ar ,.,.paph (I) of thl 
atudanlIN Nqllind IG aliUae ualytical 
Iabonlorill ttaal _ daia proc.edure. ... 
.qui ....... _tIaod. for s:al1ediaa &ad 
enalpiat IUIfI'-

SGJnp/iIw GIIId NtaJytjt:aJ ProadIllW 
'L n. aaapUaa -..dIu. I. lir ... pIa 

aIwU be aixecI caUuIoee .... Iiltll 
IIIoeaIbta-. n- Mall be deeipaCed by tba 
muulaa_ .. auiaebla I. ubeeloe, 
u..oii&e., .. lbapbyllita, lAd Ictioolile 
-tiAa. See belaw lor njec;liaa at biub. 

[~1I10.1001. Allll a" "' '\) 
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:!. The prele~d wllecliun device thall be 
Ihe 2.5·mm dl ... meler CUMUe ""ilh .n open· 
f~ced 5G-mm nlln.ion co""L Th. 37·mm 
CIIueUI m.y be uMd If nec:aMry but only if 
... nUen jUllificelion for Ih. need 10 UM the 
31·mm CilICt ce.MII. IccompaniH the ,.mple 
result. III Ihl Imployee', exPOlure IIIOnilorina 
RCOrd. 

3. An lit now ,.Ie belween 0.5 liter/min 
."d %.S lilera/min .hell be Mleclad for Ih. zs. 
mm ceMelll. If Ihl 37·mm ce,eeU. i. 1IIId, .a 
lit now rill belween lliler/min .nd z.s 
lilera/mln .h.1I be .ell!cled. 

•. Where poMlbl ... lu!ficienl air volum. 
fot each .it Mmple 'hull he collecled 10 yield 
belw"n 100 .nd 1.300 fill.n pet equu. 
millimeler on lhe membrene filter. If a filc.r 
d .... en. in appe.r.nce or if 100 .. dU'1 i. teea 
an th. filler. Il MCOnd Mmpl •• hall be 
.t.rted. 
~ Ship lhe Mmpl •• la a ritid cont.iner 

""ilh .ulncient packina m.lenal 10 prevent 
dislodaina th. colleclad fiben.. hckinll 
m.,erial th~1 hal • hi'" eleclroll.tic che".e 
an iI. ,un.ce (e ..... xpanded polyslyren.) 
cannol be I&Ied becaUM luch m.teriel ca. 
cauae 10M of fiber. 10 the lidea of the 
caIMU.. . 

L ~Iibra.e eech perean.1 .. mplin. pump 
before and Ifler l1li wilh a rIIPI'IHnUtlWl 
filler CA ... II. 1n.1.lled betw .. " tIte pwtp 
.nd the c.llhrillion devices. 

7. PwrIonaI Mmplel .hlll be laken In the 
-bre.lhinl zone- ollh. employee (I .. ~ 
11I.dtr.d 10 fir near the collar or lapel_It 
Ihe wo"',r'. face). 

L Fiber counla eb.n '" m.de by poaill\re 
ph ... coni,.. .. IIIint a microecope with III • 
10 10 X ,yepiec:AI .nd a 40 10 45 X objective 
for a lotal maSllificatioa of approlliawlely 400 
X and, .. umerical aperture of 0.115 10 0.75-
The ml ICOpe ahaU also be filled with • 
p-een or blue fill .... 

9. The miaoec:ope .baU be fitted wilb • 
W.lton·8eckell eyepiece Iraticule Clllib,..led 
for • fi.ld diameler oC 100 micromelers ( + I 
-Z micromelen). 

10. The ph ..... hin delection limit 01 the 
microacope .hall be aboul 3 dep"lft 
me •• und uaina the HS£ pha .. elWt lell .1 • .1. 

II. oulUned below. 
.. PI.CI the tat .lide on the nUcrolCOpe 

.1 .... nd canler It under Ihe ph ... objectlv .. 

b. Srilll the b\ocka oIlfOOved lIMa iRlo 
fOCUL 

Not.L-T1Ie .Iide conai.la of .... n Mil of 
JrCIOvad U .... lca. m "roov •• 10 •• cIt bIockl 
in dncendin. onJer 01 Yiaibillt, from .... 1 10 
7. lIYeft bellll the 1 ... 1 vl.ibl,. n. 
requirwmenta for •• bealo .. trwntOlit .. 
.nthophyllit .. and acttnolit. counlilll are that 
Iha microecope OptiCi mul _Iv, lhe 
JIOOYed Unn In eel 3 COfIIplelely. allhoush 
the, ... , .ppe.r IOmewhiit faint. and Ihat 
the pvovecl Ii"" in leI ••• nd 7 mut be 
invilibl .. Sel. 4 and Smut be .t leall 

p .. rtially vili"'le bul mOlY VAr)' .liGhll)· in 
vl.lbilily bet""i!en microlCRpn. A micro.cupe 
Ihill raill 10 nll:cl IheM req:riremenls hOI. 
ellher 100 low or 100 hlah a re.olullon 10 be 
uled for .-be.IO •• lremolilo. .nthophyllile. 
Ind IClinolill: counlinl. 

e. If Ih, imlille delerionle .. clean .nd 
.dju.1 the mic:rolcope opllca. If Ihe problen 
perai .... conwullih. micro.cope 
manuf.clurer. .. 

11. Eolch UI of lamplea I.ken ""ill Include 
10 p.!rcenl blilnb or a minimwa of z bl.aka. 
The blank relult. Ih.U be aver.led and 
lubtracled from Iha analyUcal ,"wi. belon 
I't'purlinl' Any .. mplea repreMnltd by a 
blro:.k hninl a fiber COUIIt iA ',,"II of 7 
fibera/100 fields .hllll be "'Iectad. 

I%. The .. mpl" .h.1I be mounled by Ih. 
OIcelon./triICilin _Ihod or a _thod wilh 
an equiv"lenl ind.x of rwlracllon and almil., 
clArily. 

11 ObHrve lha followint col&OlIII. naJee. 
a. Count only fibers aquallo or Ion..,.. Ihan 

S micrometers. M,UIoIIW the I'nalb or QltvIl1 
fiben alOllllhe curve. 

b. Count all partida u ubnloa. treraolil .. 
IIlIlbophyUile •• nd .ctlnolite that bav. , 
lena'h-Io-width rello (upec:t ,..110) 013:1 or 
..... Ier. 

e. Fiber. Iyina enUrel, within lhe boundary 
ollh. Walton-Beckett .... ticul. ftidd ahaU 
receive. count 01 L Fiben awaUla the 
bound.ry once. bavin. OM end within Ihe 
circle. th.lIl'1Ceift the count oC Gal balf , .... ,. 
110 aat count an, fiber that Cl'OIMI the 
JIl1IdcuJ, bounduJ DOn tlwn oace. Jt.led 
lind do nol count 1111 other fiIMn __ 
Ihoulh Ihe, ma, be ",libla oullide the 
arvdicuJe are •• 

d, Count bundl" 01 Dbert II OM fiber 
unlell individual fibera can be ldantifiecl tar 
ob~in. bolh ,ada oIaa Individual fi_. 

.. Counl enoqb araUcuia rrelcla 10 yield 1011 
fibera. Counl a miD ..... 01 m 6e1da; .1Gp 
counlinl at 100 field. .... ardlua 01 fiber 
counL 

14. Blind tealunts ahaIl be canductad at tJw 
rale of 10 percenL 

Quality O1ntlOl ~ 

1. Intr.a.boratuIJ pt'OInIID. Each laboralOlJ 
IInd/oruclt compeD' wilh nora IbaA Gal 

mlcroacopiat couatilll aUdea ahaU "labliab a 
.taUIUcaUy de~ ... ad quallt, allurence 
PfOVUl Involvilll blind recounts and 
compon.ona betw~ miaoacapia" to 
monllorlhe YIlri.biUty of COUIlIInc by ,ach 
miCt'OlCOpI.t .nd bea-n mlcroacaplata. In a 
com pan, with m_ than _labontOlJ. the 
pros,..", Ihalllndude all labontarin uci 
.h.Uallo evaluate the IabantorJ-'Oo 
l.bo,..IOIJ vlliabiUI)'. 

%. InlcriabontOlJ JIfOIf8& !KIa IebontOlJ 
analpina •• be.toe. tretnolite. anthopbyWte. 
.ad .c:linolUe IIIIIplaelor cxapu-

REFERENCE FILE 

dclcnninatioa th.lllmplemcnl a. 
IDtcrl.I __ ICKJ qualil, ... IIt'IIRCa ptOII'lIlI 

Ihlll ••• milllmwn indudee p.rlicipalioa 01 
.. 11"111_0 otlwr indevcndant labo,..I.oc'ieL 
E..da 100lIonilory .h.U JMII1icipela in round 
tubi. IlIIlna .11.eal onca IVery' moaw 
""HII.II, •• I aU tIte olher laboralorialn it. 
Inlatf.boralory qUI Illy '''lIIanClIf'O'lp. £ada 
l.bunlCKJ &hall .ulNn.it IUd" Iyptcal of Ita 
0W1l woriL load for 11M ID thi. JIIVItIA 11M 
round robia thaU be dtlilned and .... ulll 
aaalysed "'ina appropriata .tslialical 
mathocJoloo· 

1 All individul. per(onailll ube.toe. 
lI'emolil ... nlhophyllill, .nd aClinolll' 
.n.I,lia mut hev. laken the NIOSH cd4&rN 
for .amplina and ",alu.Una .irborne 
•• be.loe. IrelDOllta. IOlhophyllit .. aad 
.cllnollt. dut or an aqualiv.lanl COlII'M. 

•• When Ih. 11M of dirrerent mlcroacopca 
canlrlbuia to dlrrorencn bel ___ ten 
and labonlOriea. lbe affect of the dlffereat 
II\lCl'OlCOpe ahall be ev.lualed aod the 
ralcroacape abeU be ,.,lacad. II hICftMIJ. 

S. OunDt reaWll 01 theae lfualilJ 
• •• IIf8DC1 ptOtnIaII ahaU be potted ia Mdt 
laboralolJ 10 kaeo die alieroacopi ... 
Infonned. 

A"...u. ... i .&.a--D-taIW 
,.. # .. I.~n-aa.. 

AadIopb,Wa.. MIl AcdaoIIl. s. .. pII ..... AMI,... H_ Haa.talOlJ 

nia appendix cantUna a detailed 
procadlll'llor lIIIIpIill1l aod anal,... and 
iAc:ludM tboae crilical ae-ts apci8ed .. 
Appeadix A. Eaaployera .... aol rwqund to 
.... dUe procadura. INa tbet .... reqaind 10 
110M Appcadla A. 11M puI1IOIe of Appmdia 8 
.. 10 prowide a detailed .tep-by-etep ... pliaa 
and aaalyail procedure thet coaI'onna to tbe 
alelDlllll apeci8ecI ia AppeDdIa It.. SlDCI tllla 
pruc:ecl1II'I ... , .... Ilandardiae tile aneJylil 
and red.- variabilit,. OSHA IftCOUnIpa 
ampIa,en to _ tJU. .ppeadiA. 

~ n.molj~. Anthophyllite. tI1Id 
Actino/it. Stunplin, tI1Id Ana/";' Melltod 

TecluUque: MiCl'OlCOPY, Ph ... Contrat 
Anlllyte: Fibers (rrwlual C:OW1l) . 
Sample Prepantion: Acel.one/triac:eUn 

method 
Calibnltioa: Pbu ... bift claleclion limit 

.bout :s dearH. 
Rancr. 100 to 1300 Olien/mm a ruter .re. 
Ealinulled limit or delllCtlon: 7 nben/ 

IMI I filler .... 
S.mpler: Filter (0.&-1.% IUD adxed 
~llWo.e e.ler membrane. Z5-11UD 
dLametu) 

Plow nat«: o.s l/mJn 10 z.s l/rain (zs.maa 
CUMlte) 1.0 l/raia to z.s l/miIll37-
auac::auette) 

(Sec. 1110.1001, Appa IdIx 8) ,. 
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Sample volwne: AdlusiiO oblain 100 10 
1300 fibers/mm I 

~lUpmt!nl: Rouline 
Sample 'Iwbilily: Indefinile 
Blank.: 1,", or I4mples (minimum 2) 
Siandatd analytical error: Q.2.5. 

Apphe.bllily: The workina rana. I. 0.02 II 
c:c: (lIl2O-L 'Ir .~mpl"llu 1~ U", ItOB-l. alt 
... mple). The melbod &ive. u Index 01 
.Jlbome a.bato .. Irel1lolil .. IIIlbophyllil •• 
.nd aclinuili. liben bill may tJ. IJMd lar 
alb., mal.n.la .lIch .. Iillrolll .Ia .. br 
iAMtlllll .wtable pw.m.len inlO Ibe 
c:aunWII",Ie .. The I1I8lhod dIM. aot 
J.l.t1l.ruuaIA balwun ube.IOa. lremolil .. 
.n,MphyUil .. and aC:linalil. IIId ulbar llbers. 
Asbe.IO" IremohlA •• nlouphyllil" and 
.C:llnolite fiben Ie .. lhan ta. Q.2.5 II1II 

di.malar wUl nol be cklKI.d by thilllNllhud. 
InIArI.renc:aa: Anr olhar alrilom. fibar m.y 

inlarlare IMnce all partida. _liA" lb. 
c:.ollOlJaa trilari. are c:.ollnlac1. Cluaill1ik. 
pClllda. mey appear filHoua. Hi.h I.vel. of 
nonlibrolll dUll p.rlidel ma, "b.auw fi.,.,. 
In th. nald 01 view and raiM the delec:IiOft 
IimiL 

R .... nla: 1. Acelone. Z. TriaCliIia (alyClltOI 
tnae. .. I.), nqeolll'.d. 

Special prwc:.alliiona: AalOGlla an 
uu..mely ftammabl. Jiqllid and pnc.elllione 
IlUlal be takea DOl to ipattlL Huline of 
ac:etoo. 1IIU11 tJ. done ill • yuill. led 
laboral..y IIUDoI bood Ulinea flamel .... 
• park·&M b.al IOIII'C& 

Eqwpmeac t. CoIIecIiOD dnic:.e: Z5-mna 
e._n. with ~_ ealalllion cowl with 
caUuloae "Ier faller. o.a to 1.1 IDIIl pore •• 
&&Wi b.dwp pad. 

NGUI: AAal,. ,.pra_ttUq rul ... far 
faber Iwc:lLaraUDd belo,.. 11M and diec:ani the 
ruter 10111 mon Ihu S libera/100 fca1da are 
lound. 

z. Pwnoaal NIIIpliaa pump. .... Ier Ihu ar 
eql&81 to CU L/mia.. wilb f1eaibl. c:oaaacw.a 
lubina. 

J. Microec:ope. phaM caa.,. ... with .,...a 
or blu. ruler. I to lOX .yapieca. and 40 10 46JC 
pbaM objectiy. (total mepific:aliaa ca 4OOX: 
numerical aperture ... iJ.66 10 0.75. 
~ SUdaa. &Iaaa. IJnaI .. froal.ed. pre-c14JanecL 

ZS.7Smm. 
5. Cover llipa. U lI. Z5 IIUD. DO. 1 ~ lIftla .. 

otherwiM apedfled b, ~ 
maaulacllllV. 

.. Knil .. No. 1 auqical .I .. L curv.d bllAda. 
7.Tw--. 
.. Flaak. Cuth·type. inaulated Aeck. 2SO 10 

100 m1. (with ainal .. bolecl Nbber alopper and· 
.Ibow·jolnled ala .. IlIbi"" 10 to U aD lonal. 

a. Holplale. Ipark·lree. Ilirrinalype; 
hMuq aw"l.: or iairlred lamp uci 
1II&(lMlic alimlr. 

10. SrriAp. hypodarmic. witb U1Ia. 
neodIa. 

11. GrallC:w.. WDllon·Beci.clllypc: ...,ilb lUO 
101m dillml'ler c:m:uIMt field .1 the apecimea 
pl .. ne (olrell - 0.007115 mID II. (T)1l8 ~ZZI. 

Nal •• -,he .rlliC:lIl. il CIIIlom·mede lor 
I: "cit mlc:tOac:oiN. 

12. tlSE/NPL ph. .. oontrlUll tell IUda. 
M;u~ll 

13. Telesc:upc:. oc:u1;u- pb'M-ria, canlenna. 
I •. St".e DIIU"Ol1Iel.r IQ.01cnm div&aiOlU~ 

~lDpllR' 
1. C.Ii!Jtale eoth l'8",on.1 Uml'IIA. pump 

""lIh • reprclenlalive .. mplar iIIlioe. 
Z. F'''len the Mnlplar 10 the workar'1 lapel 

•• do .. a. pollibl, 10 lhe wOtker'. Il1011"" 

R"mo\"1 Ihtl lOp cavar II'OGI the end of lha 
c:"wl exleruian (upea lace) and orienl loCli 
down. Wrup the joinl bel ween lhe •• Ieader 
and Ihe monilor·. body with ahrink la,. 10 
pn:velll "ir le .. ~ .. 

1. Suhmil Ill,all IWO blankl (or 1~ 01 the 
101,,1 aampl ... whichev. il IInlllarllor aacb 
101 01 _pleL Remov, the capa froaa &be 
fil:ld blank c:aaMI\H aDd 110ft the upa u.ad 
u_lIu ill a dean .,... (be. or boa) dllriDa 
lb. aampline ~riod. ItaplaCII the e.pa Ia the 
U_U" whaa aamplineJa camplateci. 
~ Sampla .1 CU LJrniA or puler. Do aat 

exc:ced 1111110lal dUll &o.dlaa aa 1M filter. 
"dju.1 ..... plin. Row ,..1& Q (L/min), and 
lillie 10 prodllCe a fiber d..wt,. E (rabenl 
1ND1 ). 01100 to 1300 nben/.·13.I5)(10-IO 
5 X loa fibarl per u-.. ruler wltb .ffactive 
caUeclian area (Ac-- IDIIlIU for opUm" • 
COIIIItiI\I praciaioo (_ Ittp Z1 below). 
C.lc:ulata the lDiAiIIlum aampliaa lime., 
'-(mia) al the actloa Ie.al (_ball 01 
the currenl Ilandard), L (U",) of the fibloua 
aat'OlOl beine NIIIpled: 

(Ac)(!) 
c..-

(QKLnO' 

5. Itamov. the field moaIlar at tba tad of 
HIllPJina, replace th. P"111e lop coyer aAd 
amaU and up .. aad lion &be .ocUlar. 

.. Ship the _pia ia a riaid coala1Mt 
wilb IIIffid.lIl pac:Ir.iaa material to pm ... 
ja1Jllin. or cIa.map. 

NcM.-Oo nolllM pal,ltynDI faaaa ill the 
.hippina COGWAat bec.a1lM ol.leccro.ttl1c 
lorc:.el wlUc:h may callM "bet lou froa the 
ul1Ipler f&llar. 

Sal1lple PreparllloA 
No&.-The lIt.jad II to procWc. .-plee 

wilh • amoolh (nan-.,..iny) bac:kpouDcl ill a 
medilllll wilb a ,..rracliv. lade. eq..a1 to ar 
Ie .. Ihu ua. The _thod below colla,..­
OM filler for aaaier 10C&IaiDa and producea 
permuanl mOUDII wbida aN 11801'" lar 
qll.lily conlrol and Inlwlabo,..",fY 
c:omp.rilOn. Olher mowllina lec:hniq~ 
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meehnilih. IlbOve tnlena m.y .tao be uled. 
•.•.. Ih. nonpc:nMnenl field mountina 
lechnique uaed in P • CAM Zla. 

7. Enlurw Iblll Ih, .Ia .. llide •• nd cav. 
.lip' a,.. f,.. 01 dUll and fibers. 

L PI.e. 40 10 00 ml 01 ace Ion. inlo • CIIIlt­
I~pa naalr... Slopper Ih. o..k with a .in.l .. 
bole rubller .Iopper Ihrou.b whith a .1 ... 
lulle "',lend I S 10 I CIII inlo the nuk.. " be 
pwtioa oltha alue lube th41 Alllll the lOp ul 
Ih. IIOPiNr \1 10 10 c:m) i. benl downwllrd in 
III elbo", thai maJ.." ao .fIIII. 01 ZO 10 :IU 
dc:area ...,ilh Ih. honwnlaL 

a. PI.ce the n:.alt in a Ilimne hOlplal. or 
wrap in • b.oun. mand •• Heal lhe ace Ion. 
.... dually lu il. boilin, Lttl1lperalura (ca. 51 
·C&. 

Cu&t1oA-Th, .. celon. vapor IaUlI be 
",noralad In a vunlil .. lacllllOl. hood .. "".y 

. lram 1111 open namal and epark 1Oun:a:t. 
AlIootDaI. bealina melbucia tan ba IIII1d. 
provldiaa All oJlCln 0.111. ar lparka &nil 

prveeaL 
10.. WoIInI either 1M whal ... l1Iple filler ar 

a wad •• cuI (roca th ..... pIe niter OQ e c\aaa 
aWe lIide. 

'" Cui wedpa of c:a. ZS percaaI of tbe filter 
Dha with a ('wved·blade .teelllll'lical kaif. 
UliRII a rodUo, lDOIIaa '" pnv.al .a.na,. 

II. l'!IIC1t Ih .. filler ar wc:d,co!'. J",I ,i..!.! up. Con 
Ih" did •. Sl..Jlic: ,1,,'Ctril.:.ily will Ulu .. :I; ... :ep 
,h .. filler Oft Ibe .lid. IIIIliI il i. cI.ANd. 

c:. Hold IhI- aLl .. slid. l.apportir.a II.~ fill:r 
IIpprollillllll .. ly 1 10 Z an lrom the II" .. IUb. 
Y"rt W!"ll!re I'" "uloae Vllpnr il neapln. 
IrQIII I!;a Maled nilliL The OUI"n. v;apGC" 
..... .:am shuu!.J c:.w .. a eocdeaYlion lpol Oft 
I~.c ala,. llid. e.. Z 10 3 l.:1li la diam.lt!r. Mov. 
II·r .:1"" ali&k ttentl, i:t 1M yapor alrell ... n. 
Iillar allculd c:lHt ia Z to $ eec.llth. filter 
('1U1s. .JiSInru. or it ulhen-i •• :endar.e:J 
\;'"l:lwl·J.:. 11c~ Irolpur Ilrowm is JI:ul\.lbly nul 
.lronR elWlljb. PerklJk~ly wil'8 lite oc.lI •. t 
!K'rt ''',th liillUe 10 prevent li .... ic! ICI!IOIM 
111 :Pfljn~ onto the fill.r. 

eL Ulln. lbe: hypodermic I~"np wllll. u· 
IOo'.:lI" MIldI •• p~r.e 1 10 Z dr.»ps 01 triacetin 
0111 Ihe fill.r. Cenlly lu\Ver 4 clean Z5-mftl 
~ .. iUO &;I,ver Ilip ciuwlllIOto &be l!lter" a 
::"~I :ul1CI. 10 reJlKll Lit. posa;bilily 01 
iornailll bubbilla. U too lDiIay bubble. IOnn or 
In. """",I ollriacalia ill iIIMIO'ic:l"," lhe 
(;U"cr .lap lUy '*"_ clotl .. dl8d withia a lew 
h .. ::rs. . 

0:. ~III. Ih. JId ... ~ ollhe c:ov ... alip to the 
,,:..Ju olMie usiaa • W-q1&8t or aa;1 puli.h. 

~f daariaa 18 IloIw. the lIide 
ptejNolr¥liua IlIlIy be h':..J11hi un II ,",1,,141. 
t 'U'!..Ja:a temperauue r.o "C) 1« 15 ruin 10 
h..~IAQ c:leMifll, CallDlintilUY proa;cad 
intr.ll:ciilll.ly aller c:luriai .nd mnuaLin, .,.. 
r:umph:leeL 

(Sec. 1110.1001, ~ B) 
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r:"llhr""UI; .nd Qu .. lilY C ... ,:r"j 
11. C.."br8l1on of Ihe W.hon·lkr.kell 

1I'411&:,,'e. The diilllDeler. d.(mm,. ul lhe 
corcul .. t c<lun'liIl/ _"''' And Iha disc di.lmelcr 
nl~~' ~ Ipr.cliied ~hcn urJcr'nallho! 
il;Jllcu!e. 

ill. Inser. :.n!' a"illl.hlc Ir,niewe inl<l Ina 
,,~ .. plece lind Iuc:ua 110 'htllhe .r .. ucwe ti'le' 
., r. .r ... rllllnd cleu. 

b. So!I Ihe "pprupri .. lll inLcrpujJllI"t)· 
J, .... n.;e .nd. ,f ilpplicabl •• re:k!llll. 
blll·J&:w.r hnd illaliu.llDenllO 111 .. 1 In. 
1II"lImlir ... 'ion rem .. i.a. CIlRalilnL 

1:. In~' .. u IIw ~ w,,~ J( ph;Aae objective. 
11.1'1.0: • iliSI! ruicnllDcl,r 00 &bel 

In".:uw:ll1IC uL,ccl .I"ile iItld rllCll6 Ihe 
m:cro.&:ope IOn Ihe IlnoJU .. IC liell •• 

e. MI! .. ~u'c lhe m"l/nir,cd irid I,mllih. 
L.I::IIIII. u:;;r'lI.ho: lIl:!!:" ntjeru",III .. r. 

I. RCIiI"~. 'he 1I'.,licult! rrum Ihe 
m'&:ru~cupe lind mca.ure ill "c"",llVid 
lenlllb.l,.(lIIm). Thi. c .. n be.1 be 
acconll'li~hed by usilll a .llIlIe fiui!t.l ~ilb 
vr.mien. 

I. Calculale Ihe circle &!icim,ler. d • .{mlD). ror 
Ihl! Wlillon·B.tul!lI @f.Ucule: 

t.-D 
11."---

L. 

Enmpia._U L. .;. t08 lUll. 1. - 2.93 nun 
.nJ 0 .. 100 um. Ihen d. - %.71 mIL 

h. Check lb. fi,W di4lll.tct. D(lu:cept..bl. 
f"l1l/e tOO _ : Z _) wilb •• ~ .. 
mic:rwa.lar upaKI rwceipl Wlh ..... tiade rJOln 
Ihe m.nulac.:llU'ft. Delllmlln. Ii.:/d .1'ft4 
(naQ-). 

tz' MicrolCOpe adi"'lmenlL Fol!ow Ib" 
mllnul .. clurer·1 i.IGlNcliunli and ,,110 11M 
(nIlO\vUlIF 

a. Adiual III. J:ilhl IOl.lrr.e fur ."en 
illuminatioa .ao,. Ih" fio:ld of "iew ill Ihe 
cord":!.,, iriL 

No&a.-Ku;'lcr iI!umiaHliun I, pA!lotni!d. 
whel'e avail .. bl •• 

b. Focul on lhe pilrticul.!. m..lerilllio be 
lumioel1. 

c:. Maw .ure tIIltl lhe: li.:ld iri. II iA IOCUL 
Colnlcrtd on the .. Dlpll. and open only • 00"'" 10 lully iIIwninlll Ih. field of "iew. 

el. U .. the LclelCOpe ocular lupplied by Ih. 
manufaclurer 10 el1lunl tII.1 the ptlaee rinas 
(illlUluJoar diaplanapl .ad ph ..... biflin. 
.. "'lIkln16) .... conCl'lltric:. • 

13. C!;:c:II. Ih. jlba .... hill cWledioa limil oC 
Ihe m,C2'IMCOpe periudis:ally. 

a. R.muv. Ihl HSE/SPL phll ... contra.I 
leal Ilio1e rro .. ill .bippina conllliAn lAd 
cenler il under Ihe phase objec:1ivL 

b. BnIUj the bloc'" 01 FOovad liael inlo 
I ... .;ua. 

NcM&.-lbe Ilide conailll or lIn'eD eell al 
lrur.vea lea. 2IJ Brounl 10 .ach blockl ia 
JL-,cl!nJ.tI!& order 01 "llIlbilily from Ulll 10 7. 
Th. nrquirementa lor counUAI ar. 111111 lhe 
m'.:NkoJpl! opllel mlUl ,..ul". lhe I/'OOvad 
lalles ,n a.!1 J CIlmpl.: .. lly. 1I11!louan they may 
.ppc .. :- .un~~"~1 ro1l:1l. illld 111.1 Ihe 1fOO".d 
1,Il0l,, iA tel~ 1110 7 mlUI ~ invwbl •• Soe .. 4 
lind S nWII II.! IIlk •• I par".II) "i ..... ,,, bUl 
m.~ Wolry "illhtlYIG "i~"'wly belween 
naicrolCOlIC" A ,IIIUUSC:Upe whlda l;,iJ1 to 
I1lril Ih~. NqutrelUCnll twa .ither IOu low or 
10>0 ha~ , resolution 10 be uNd lur IIb .. loe, 
1I'1lDulile. anlJlOlllayUtI" In.! o1C1lGoJlite 
l:ooJt:!IIIII· 

c:. II Ih. im.1se qu..lili' .Ienoli.LcIl, c:Je.n 
'he micrulClOpe ol'lica .1Id. if Ih. p","'I"1Il 
~.!rsi .... conault the mic:ruec:ope 
naillnulacluret. 

14. QUlllilY cUliltal uf fiber 1."011n'" 

I. Pre"..nr or'" CIlunl fi.ld blanILa .lona 
",ilh lbe iield wlllploeL IWpout lb. COWIIla 011 

each bbnl.;. CMlcullll" the _Ia ollb. fieW 
bl • .u. eounll lind .Ublrut Ibis v.lua Ira .. 
.ach a.1IUpll counl belore .. p!Xti.a. the 
raW ... 

Noa. L-l'b. id.nLiiy 01 the billaa rallen 
ahould IMt WIWwn 10 Abe cowal4l!l' until aU 
C<lWlI. hav" b.."t!n COIIIplea.d. 

N41 .. z: U • racld bJaak yicl.Jt fiber coun .. 
&n!.IW than 7 liben/IOO lielda. rep.xt 
puwibll coal/AmiaaatioA or lhe .. mpl ... 

b. ~duna blwd IWCoMIAta by 0. MIlle 
counlotr on to percenl 01 mien counted 
(.Iide, reb.beled by • perwIl adw thllllbe 
counler). 

15. UN th.,oUowill ..... to de ...... 
whdaar • potir of COUDII .. the ..... lii .. 
sb~uIJ be re~Iad bea:a .... of pcIIIibJe biu. 
1\ia l"'IilllI'; Nlinwl .. the CIDIIDtIaa 
,epeOtlability "I lhot 9i5 CGIIfIdace lneL 
DWCMrd Ihlt! IllUDpIe ilAbe diffanau betw .. 
the two c:.:IWlII .ueeda V7(F)I.. wbuw 
P ~ .Ve(". of lb. two fiber COWlta aad 
.. ~rew!ive 'Iaadard dtlviltlioa. wbicb aIaouJd 
be dlrived by eada wbar4lOrJ bued 011 
bitlorical iD-houM del&. 

NalA.-ll, pAir 01 CDUA&a II .. jectad ••• 
raWI allbil Ina. I'ICOUIllIbe I'IIII&iAiq 
_PIM ill the N' aDd .... the 1M"; c:ouatI 
IIj.iAal lb. rllll CIOWlta. Dlacard .u .. jec:IM 
poired c:ounltl. 

1a. Enro1I .ac:b acw COWltar III • lra1aln • 
co",.., lbal campara pedarm:&IIGI 01 
enunliln on I vari.ly ol..mpWa uai.a& IbJe 
proc:.tuiW'tl. 

No&e.-T~ enlu .. aoocl .. pradudbllll,. all 
lIIlIot,d.oriH '",II/lCd la ubntoa. II'IJIII.oU&.. 
anihophylllil. Ilnd lIc:linolila cuunliDI'" 
requiM 10 pllrtic:lPillI. ill the 1'raOc:i.nc:y 
Atwl~"ic:al Te,Iinl (PAT) fIroIrua and ah.oulal 
ruulinely partlcipale wllb alb .. ubnloe. 
lteltloJlile . .nlhopb .. WI .. aDd Ictlaolile fiber 

REFERENCE F!LE 

WWlllnllllbonrlorio!l In III. ul:h.an"ot 01 field 
'IImpl" 10 compare per(urmance uf COUftlera. 
Mce.uNlDenl 

11. Plilc. 11111 .lid. on Ihe Dllc.:ho1ai~"'II;a&:e 
ollh. calibr.led DUCtOICOpe w,lII Ih. cenl. 
ollhc mlo!r wader Ih. objcc:u".len •. FOI:'u, 
the micrD5COpe on the pilin. ollh. lillu. 

la. Rcaul.uty c:hedl phaae-nnc .a1iINllenl 
and Ko"'er IIIUIIINlion. 

11l The 10U.owinj ... lbe counlins NI",: 
a. COWII oaly fiben lonser Itwa S WL 

MIIA.ure lb. Ienalh 01 c:un'ccI fihen alonl tile 
cune. 

b. Counl only flben willa. lenl,Ia·Io-widlb 
rada t'qualla or P'ltller tIwa :J:L 

c:. For fiberllboil O'OSI III. bound"ry uf Ih. 
....I/cul. fill&l, do lIIe rollowina: 

L CoWlt aay fib.r lonlcr III. S Ulll Ih .. 1 U .. 
.nlirely wilhin III ..... tic:ul. area. 

%. Counl II \oW fiber any fitwr wilb nnly on. 
.ad Iyinl wilbia Ih • .,..II~,II areL 

3. Do aul COWlI .ny fiber lbal CI'CIUI Ih. 
paticu1e bouadary IIUIrI Chan once. 

.. Rejec:l aDd do DOt collAI ..u otJu fI~ra .. 
el. Coual bu.adIee 01 raben •• on. fiber 

UAlaa indMdullihera CIIG be ialeatilied by 
obMtvilli bolb eada 01, fiber. 

L Counl uolllh .... 1iaaIa fI.ld. to yilld lOG 
fiblln, CowII • llliAiauaa 01210 o.Ida. Slop .1 
tOO r .. lda reprdIau 01 rlber CDIIGL 

ZG. SWt CCItIAIia& tram one ead ollbe mter 
.nd ~ aIoal 8 radiallillollo tba alber 
end. wft eilher lip or doWll oa tba mlar.1NI 
CDDdauelll the .."..... dirwc:tloa. Sttlect fi&:Ida . 
..odoaaly bJ Iookiaa .w.y from tba eyepiece 
brie0J wfUIa advancial tba ...... alcel ...... 
Wbea 118 ........ c:oven c:a. \6t ... .ate 
01 the field olN •• re;.ct the fteld &Ad Mltact 
aDIIlber. Do DOt repon .. jecIed BeIda III lbe 
alllllboir 0I1utaI1Y1da COIIGtId. 

.......-W .... COIIGdaa. fteId. cantiDuaualy 
KllII. rup 01 foce1,..... by DWiDI tbe 
11M roc:ua bob Ie det.ec:I WW7 .. fIbera 
wbic:h "'ve beCDma e.bedded la !be BlI •• 
11Ie 1IIIalI-diaIut8r &ben will be .IIJ laint 
but ... aa Ia&portanl CDDlributi.oa 10 tha total 
CDUDL 

CakulaIioDa 
D. Calcu1a .. aDd rwport &ber daaUl, .. 

the iii ... I (&ben/_a); by diYidi.q tba 
Io&al fiber COIlA&' P: alaua tba ... new 
blaak CDUD&. L bJ the _ber 01 nelda, II; 
&lid the 1Icld ...... ~ (CLGInI_1 Cor. 
property caUbnla4 Wall ... Beck.ett 
.,_IicuIe): 

P-B. 
1-- llbera/ ... 1 

(D)(At) 

[Sec. 1110.1001. 'pp.""'1I) 

•• 



. a. C"'c;;t..le .he .;onccnlralion. C Ir/c.cl ... 
Illhl~ In I~e "t \'"Iulli .... mpl.u. V ILl. III ina 
the .lfcCllvlI CClI!lICllon Vola 01 tb. iilt.:l. A. 
(3a.~ mm' lUI .I !:i-mm lllloerl: 

C .. /I::I\,\c\ 

VI 111'1 
No ••. -I'erlu .. hc .. :i), rJu,c& "nd .uljw.. Inc 

\';,1". nl A.. IIM':I:U.ry. 

,\ppelldia. C 10 11'III,IC1O'-QIUIi~IiIo" and 
Quaatia.o\i" •• '11 1 "'li,11I Pruccdllnr­
Mewt.&ory 

QI.I .. Ii ••• iIo'Q til T ..... PraIIM:DU 

I. 1~,.(II/lyJ A,'tlo/c' j'rulUCIIJ. 

A Odor Thre.huld Sr..lftninl 

1. ,(hree I·lilcr NI" .. jMS ",ilh mr.IOIllidl 
It:;;. ~I~..an or,DeIl i41'11\1In: n:quited. 

l. O.J ... t-rrcu •• der (L.j. lIi.liiied or .prin, 
...... lr) III .""ra,jRi"I.:I), :L5' C .""11 u.. ".cd 
I.~ 1!Ie: .ulilliun .. 

:&. 'Ow ilOtlm)'llIr~III'c (IMI ( .. 1.0 knuwlI 
1t11"lpt>nl: .. I .. g·I.te-II'orJi. IiUhali..a iI 
"I!'""red It)' IIdiJill8 1 CC 01 pute 11\. ... '0 IIOD c.c 
01 udor 1m wllter ia a l-1i .... jar and ~hukinl 
lur lO sel»nd .. ll1il IOluciun .b.dl lilt 
p",,,,,red new •• ( .. ,. w .. Uy. 

4. 1': lCt'CeI1inK ..... .dtllil be coaduc.ed in 
u nlCw tepa, .... llOC Ihe mom IIWId 1111 
, .. lu;clli. IfI,li"", Tha Iwa IQCMIII alwl! .. WI;U 
h'o.ilMled INI IhIlU nol lilt CGlU\4.1:led 10 the 
Ii:m, nlCircub'ir\i vcalilillion .y.I.:n. 

S. The odar 'u' 101".iun I. P"'fllm! in II 
.... XIII.! iut b!-, plucill8 G.4 CL w the iI.D. 
... hdioa in.o sw CC ul odor "L~ w,,11It \&lin, a 
~e"" dropper or pipette. Shuk. lilt' :Ill 
lC'Cullli'lind IIl1uw '0 .I.nd lor .wo 10 IhrM 
minu'e. 11'1 .hlll lhe 1M CQCIUft'ndiun IIbt1". 
.Iao liquid caay rncb eqlllIaOOwn. 111i. 
..,1.:1"'4 lIUly bot I&IICd lor only '11" dIIy. 

8. A Ic.;l bll.n\I. iI prcpl&nld iA 1& lhird illr by 
IIddlna sw cc oC odor 1ft,. w.'.r, 

i. Th. odut IHlllnd les. bhIU/II,. UIllU b. 
11I~II,"od 1 i&Ad 1 lor ill' ililtn'ilic;,lion.1I the 
I.at",,, ~ put on .be lida dIllY CIlA be 
IM'~Uy pet:1ed. dried ure IIMl\vilcbed lu 
lIlai"'uan the anlL'Irily oJ the I ... L 

.. l11c luUowina i ... lrw:tiOlll ahall be Iypcd 
can 1& card Ilnd plao:ec1 oa Ih. laltl. in froo. 01 
1M .wo ... 1 jan (I.e, 1 lind %1: -n.e PIllJlOM 
... 1 Ib1a 'ul iI '0 dll • .nnInll il YOIl can _U 
b&.I\cIAI oil .lll law c:onan .... tioA. The .wo 
oo..1ee In Iroa. or yo" cool:aln wa'''''. Ooc 01 
tl.ca",.\,ut.k:, .. lao CClnlllilll a .mlllllllDOllll' ul 
botIwNa oil: Be IIIN the COUR al. un IlpL 
th&:A IIwke .. t:h boul. lur hvu seGlnUa.. 
UI\IICft:W .he lid oJ .. cb bo.tle. oae a. II tllM, 
... d miff •• the mouth ol.he bo.tle. lnwa" '0 the .... con.J\K.'tor which boula conl:aina 
11."111\1 oil" 

I. Th. mir.'ure, I&6C:d in .he 1M odor 
dL .ccU"" ... 1 .h~1l be pr.cpal'P.d in lin .re. 
tIC'plUllI. II"GtIl "'here Ihu 'nl i. perl'onned. iD 
order 10 pre"enl "lfaclory lu'i",e in .ha 
... bfCCI· 

10. II Ih,· Irol ... I..,I:CI II un .. b .... lU CUI'"",II)' 

Itl,·"I.f)' Ih ... I:" t.OUI .. ,NU, the odur I.~I 
.... b .. nn. Illc 1.'\1\ qUllh ... u\c III ""I m .. )· nut 
Iw. u,1'd, 

11. Ii tI .. : Itl.1 ,ubi.:c' C:OrrKtly id"nli,i .. 1 Ih" 
I"r conl.inlnl! Ihe odot Ir.11 .ull.lhnn, Ibe 11'11 
, .. bject ma)' prac'f!t!Cllo re«p:rlliar 1I'1l-r..ioft 
"lid fil I~ .. anj. 

It. R;'to,'ir~lor Scl...:liun 
1. 1'11&0 ..... 1 .ubieci ./ ... IIb" .. lIol"t:J '"pick 

Ihe mo •• cor.alorl .. lIle nrtI~lr .. l~r 'rolll a 
... le':I,un iIIcludinll rrlpirll'oca 1.11 \'ariOlll 

III&:. from diffrtllnl ~nu~:ae'w'rL '01. 
»I'I&,elioA sh411 iodut1e II' 1.:111 Ii" •• i"", c.c 
"'_ .. um.ric: h .. 11 l"cIII'il:Ce •• lrom 1&1 IHIl lwo 
nl4n .. lu'lu"' .... 
~ '(h. aclccliun pruceu .h.U be LOnliucIL'Ci 

ill. raolll "PUll'. ItulII the 1i.·Ie,I choIlIll.cr 
\It p .... vent odvr 1.liGue. Pnor '0 Ihe IIllectloo 
prure ... tha .... aublccI .helU be ,hClwQ huw 
I" )lUI on " reapiralor. bow il .hould be 
I"'.ilill"ed lin lb. III ca. "uw 10"1 .Ir.IP 
1111151011 lind bow to M.anaine a 
-comlaruble- mop&r.'or, A mltrOt IIWl be 
1I\· .. i1~IlI. '0 Il"&" the llibjecl ia cyMiIlolUnl 
.I.e fil .nea pusilioJU .... 01 u.. rnpitMtur, 'l1aia 
iIIoilnlClion _y not QJNUI"I. the aub,ed'. 
IUnDIIl tntiAinii on rapintar 11M. III it ia only 
" review, 

3. ·lb .... 1 ,,,hjed WIoukIIIIIdoan.aad thaI 
Ibll IImploy .. I. bcina ""'-d 10 aalac:t the 
""pltalot w"lcIt provldn die MOlt 
comlorl .. bla IlL £acb raplrator raprnettll a 
dilleren •• IU and ebMpc uct. II &1 propert,. 
and UII'd pnJperty will proviGe adequate 
pmlcdion. 

4. 111. I ... aubjec:t hoJcIa .ada CllCapiece up 
10 1M I .. ce aDd eliminalft ilION wbida 
.. b~iw,ly do 001 "we a comlonabl. fiL 
NOr1lllllly ..... J.c:t.Ioo wW besia witll. half· 
_,k aad il • pd fil c:aonat be lound. die 
.ubjec' wW be .aUd 10 1ft( tile lulIl~ 
r"pin'on. (A .... U paaatqe oluen will 
no. be abl. '0 .... r 1&11) hall-cDllllc.) 
~ Th. IIIDn coaUortIIbla fllCepiecIe aN 

IIClIIId: the moe. awlonabltt _Ik iI donaed 
and "'om alleGlt fill' nlin.:tn CD ...... 
comlort. All ckIaniAa IIDd adjuabD.te 01 abe 
l.cepiltClt IAliU b. pedonned by tbe teel 
."lojllC' withoul aaaiaIanca IftMII Ihe .... 
CiIMIducuIf or other s-r- AMi.teaca ia 
.... u&ni conlud CIA be Ii'" by di8CUllin& 
lbe poiQI' in .. below. If the .... wbject .. au. 'limiliar with uailaa • paniaalat nepinator. 
1M Ie.' .ubjllCl abaU be ciirecl. to dan tboe 
1RIIWr. ""rnal tim ... Dd to adjua& the .tr.pe 
• :1(;" tilDe .e; ~ .dep. at ... Uq JIftIIIW 
ICnaion CiO lbe .Irapa.. 

.. Alaellmanl of c:omIort ahaU iacludl 
ruiew"'- Ih.loUoWinC poiAIa with abe .... 
.ubjcc' lind aUowing abe .... aubject 
.dequa'e lim. to det.enN1M tbe colllfm allha 
rnpintor: 

• Poailioninl ,,'muk oa DUM. 
• Roum I~ .~ .• prlllC:Q!uIL 
• RoonI 10 1IIIk. 
• Pnai.ioniDIIIIIIM on r~ and c:beeka. 
7.111 .. lollowi"l criteria IIhIIU be UMCI '0 

hllill d.lcnn.ine lhe IldeqlUlq 01 Ihe rapinl'" 
fat: 

_ .. _..,.... ... 
• CI-'n ""'perl" (,I .. ced. 
• Str:.p l.:n~lnn. 
• FII .. ao •• nUM: b';~. 
• Oi"IOII\Cf! 1""" no .. I" chin. 
• 1 "lIdllnl,}' '1.1 tl.ip, 
• S.1I·ul.N,"lIlIc.on In m!lTDr. 
I. Th. leal lull.ft:' .I:IIU conducl .h. 

wn\~nlion .. l :Ie ••• "'. lind pu.iUv .. ~1II'8 
fil cileck. ( ..... w:c ANS! ZbL:-IU11O" BeION 
cunliuctinll liw nqta.i\'L- or poailiv .. ptc ....... 
1 •• 1 Ihe ... t.icte:. 1114111 .... old '0 -"'a'" the 
UIW tty ",pldl), mo,·c:\l: lhe Mad lram .ide­
Iu-Iide iliad up and dn", ... "hile IAllins :a I.w 
d,,"p bre.lha. 

8.111 •• .,. •• "hjG,' I. no,., ",ad)'I." I" 
Il1ltan", 

In. AI'",r f!1I4t;in~ Ihe iiI .e ... Ihe II,. "'''jed 
~""lIlA qUl'ltiuned III1"i:. h....,utllll tIw 
a.mlutt ullhe rClpiral,",. II il .... bes;u" .. 
hncumlurubl.t. ar.other IOOdI:I 01 rc.pi:-4'ur 
.1 .... 11Je lrilld. 

ll, 'I'he .m.,Juy"" 6!wU IIIIIIIVID u.. 
upportuoily lu .. ,I&:cl II dill_. iaccpi_ 
"ad be h:',""CCI il the cb,*," IIIa:picce 
~_. illCl"ell .. ~I)· "",·Glftlonabt. IIll1ay 
tillle. 

r.. nlTesl 
t. 'n.. iii teat ch;a.,obw ahIIU be ai .. a.r 14 • 

dow !oS ,tal &lnuIa liOlt auapcndad in .. arteeI 
avet' a Z luo. dI .. IIMI .. hMW, 10 tlwtl _ lup 
ol_ .... , I. about IInchee abov. tbe 
'"I aut>jecl', bAcl. Tbe inliGe lop CItI •• al 
the dwNlMr u...U haw •• MMdJ book 
.uadwd. 

Z. EKh rapin'lIIl11ed ror the n.tiDa lind III 
la ..... .a..u be equipped wltll cqanic Yapar 
canridpt or on ... proleclloa ap.ioll orpniC 
vapors. The cutrid.- or ....... abll be 
dldJled a. leu ... Illy. 

3. All« Mlectint. doMI ... IIAII prcIfIftt,. 
aclj""iIIa a roepinltor. &be ..... !abject ahaIl 
wa., il CD .... fit lMq I'QQIL 1111. IQCIIII ~ 
b. upent. froca the ,.. IIMII Cor odor 
ti&rfthold ICteeIIiIIc a.ad ... pintar .. ledioG, 
ud altaU bt .. itll \·eftlilllllld. u by l1li e.WIIII 
lill: or 1Mb haocl. to pAlvent "MIIII ft'O. 
wn.&llliaatiol\. 

.. A CiDI'r of &be lollowlDa ... 1 IUIdIeI 
lind r..inbaw ..-.. ahaIl be .. peel to Ihe 
inaide oflhe "" &J-.. cnt.er: 

TaI.Rxt:~_ 

i. ... _aormaUr. 
IL .. the deaply. Be oenaln brutlaa .... 

IMp lAd repic.r, 
ii .. T IlI1l bead aU the w., .... ODI a&.Ie 10 

the at"-....... _ eedt aide. Be aoftaia 
_elllftl iI.....,.. ... Do DOC ...... tile 
I'lllpinllor ... 1aet .... 1IIIouIdan. 

Iy. Nud bead IIP"IIICkiawL IohaII wbea 
bo-ad ill.1he IuD up poei'ic.G (Iookiaa toward 
c::ci1incJ. Be c:.tllla _Iiana .ra CDlftpilte aM 
IDIIdr ua-t elY", aecoc:d. 00 001 buaIp the 
mapinlor _ Ihe ella&. 

v. T.uw.. TlIlk .Ioud lAd alowly for 
.......... lIIiout ... n..laUawlaa pu-~"" t. 
QUad tbe IWabow Ita ...... Ilaadina It wUI 

(Sec. 1'10.1001, ~ C) 
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r~sull in • "'id. "l1l4I ol'ltciallnOv"",.:ul, 
aad Ihu. Joe u.c .. h.llo ulid,' Ihi. rcquircml!l:l 
A:letn4lh. PIIlIMp. whicli ICrve Ihe ",me 
pUrp<lte m.y .1100 be uaed. 

VI. 1088lnl: in pl.c\:. 
,·,i. 8reollhc notnlllily. 

RO/lllto,,, Pus~~ 

When Ihe .unlixhl lirike. r.lftdrope In tha 
lIir. Ih.·~ .cl hlo.e • pri.:n .nd form a r.inho",. 
The rltlnbow II a dlYlilon 01 while IIghl inlo 
meny beaulilul colo,... TheM lIke Ihe Ih.p« 
01 I lonl round .rch. wilh III palh high 
ftbove. and il. two and. Ipplrenuy beyond 
fhe hOllzon. There I ... ccotdinalo lernd. I 
boilina POI ollOld II one ead. People look bUI 
no onC' .yer f,"cia IL When. IMn loob lor 
IIOmefhi"" beyond IUdI.. bll Inancia My he II 
loolo.in. for lhe peal olllOld .1 Ih. and oldie 
rainbow. 

S. lAch leal .fJb/1ICt .hlll Weer dI. 
tftpiralClC' lor IlIa .. , lQ miDul .. IMfore 
.llIrtlnllha fillea" . 

a. Upon enlerine die !"I chlm •• the leal 
aub/act ahlll be J\"" a Iindl by , incll piace 
of p.per cuwal or other paroua ablOtb.a1 
e.inalc ply IIIlleria!. lolded ia hIlI and wclled 
with ~,.. of OM a: of pwtIJAA. 
'f'le 1 .. llUb/act ahaI.I h.", die wei Iowa! oa 
I"c hook .1 the top 01 lbe chamber. 

7. Allow lwo mi.auln lor ch.lM Inl 
'.:Jllccr:lrallon 10 bit rec:c:hcd !wIll,... ltacti", 
th. fil·lnluf't"dlcl. 11Iil w~'" be.n 
Ipprojln..l. Ume 10 talk- with tIM 1e.1 .ubjacl. 
10 upl.ln Iloa fit tat. 11M ilDpotlllAc:a of 
c:uoperatioQ, Ih. putpOM fur ch. head 
n .. n;iaa. or 10 dcmanalhla tclM 01 the 
"ACrdW" 

L Eada .IW'CI .. dnafbed ill C4 ,bov. 
&halllM parfonapj for at lea" OM miaulL 

8. If It UIJ d_ darinlthe leal. Ihlt subject 
delICtI 1M banana-like odor 0I1AA. die leat 
h .. I.iled. ",. IUbject .h.1I qulckl, r.dl froIft 
Ihe Inl ch.m~.ad Inw ch. Inl ara. 10 
I,,\lid allar.te., f.lipe. 

10. If the Inl I. I.iled. the .. blect alwll 
relt,m to die .. 11Cl1nD roam Uld·r'IIDOW the 
""pir.lor. ,.,.,.11 the odor NnliIlYIr, ..... 
1O!'1ec:t ud puC ... aaochar .... pit.cur. I.cuna 10 
the 11.1 c:beaber •• 1Id ••• in beaill Uw 
procedure dacrit.l III &he qt) Ihroucb q') 
.bo_ The procaa coaliAun UDIII I 
rnpiralor th.1 fill _II ts.. been I~ 
Should ch. odor aenalt1ylly In' be r.lled,the 
Albjecl ah&Il w.U .bout 5 "nuln tlelON 
rdestln .. Odor aenalUvltr wlU _Uy bav. 
racuf1led by Ihll tim .. 

n. 11 • panaca c:a1lllOf IJUI the lit 1 .. 1 
dncribed lbov. -Irina • hell·_a 
retlpiralor from &he av&lllble .. llCdoa. fuU 
receplace IIIOCIala caUit boa I&Md. 

U. When a rnptralor II louad thlt .,.... 
the tat. ...... bject brMb the I_I end 
labe • bn.th boar_ .xitlne the dI ... bar. 
1111. Ie 10 ..... dI.t .... ral108 die 1111 
.ubfeet II DOC -wn, 11M 1M Ie .... aood III 
01 the .... plralOr IlICIqIi __ I and DOC 
ollldGrJ Cad ... 

12. WlIen lb. Inlaubjeclilavea the 
c:h.mller. the .ubject &h.1I .-.cao"c \U 
IIlunled lowal .M relUtD illo Ih. pl!1"IOft 

condut;llnllhe Inl. To kCf!$! the Irt!C lro .. 
beeoaunl conlll'lWl'lad. ch. uaed lowel, 
.h.1I be kepI ia I MII· .. 4li", baa .0 Ihera II 
no IIl"lflClnllM COnCllatnllOG bv.iIdup III 
tha lui ch.mber dun", .ubMquenll •• 1&. 

14. Allelll Iwo I.c:epltcll lhalllle _ 
",Iecled for the 1M 1111 protoc:ol ~e'l 
lubjt!C1 .h411 bl' Ilvm the opponur,ily 10 wear 
the .. fal un. weelt 10 chooee Ibl OM whidl ia 
mora com!urllbll la wear. 

15. Penon. who havI aucct1dWly p •• MI1 
Ihi. 01 1 .. 1 wilh • h.lI-mllk r"plrllor m;ly 
be I .. illlled Ih. UII 01 th. Int I'IIjlir.lor In 
llmo.phern Wllh up 10 10 limn lhe PEL of 
Ilrbome .Ibalo .. ln InnoaphCtftlre.l ... 
Ih.n 10 lime .. Ind la .. thlll lOG IIInd the PEL 
(up 10 100 ppml. Ihe IUbject ca .... ~ .. the 
1M 11.1 uai", I lullllCi nqative pra.utI 
""piralor.I1b" conc:enllal1on 01 1M IAA 
In.id. th. I .. , chlmber IIIU.I be iDa'laaad by 
Ian l\mae lor QlPT of the fIdl r.capiace.) 

lL The 1 .. 1 ah&II not be coaducted illh.,. 
II lay hair erowth bat_ Iba MiD tIM 
lacepiace .. allna 1IIIfac:e. 

17. II ball' pvwth or .pp.raIlnlml .. willa 
I MUaJ.c:tory Ilt. then lIMJ aha1I be IhlNd • 
re:1lClM 10 II 10 .lImlMI. IaI.meretICI .ad 
IUOW 1 ud.raclory fit. If ... tIelletClf)' ftt I. 
.till not ."Iined. the leat .ubJect mual 111M • 
pnlillYe-preMUl'll'E'1plrulor tudt 14 pq_fRCi 
lir.pu:-ilyinl I"npir.lnn. Mlpplw..1 IiI' 
reljliralor. or Hlf-conilined benlhin, 
IPp.i11llUa. 

lL II I 1 .. 1 ~bictct exhlbita dlmodl, In 
brelthinl dl:nnllM In'" lhe or he sh.U be 
,..Ierftfllo I phyeic:tan rr .. !nad In ,"pintar 
di .... ea or J'UlIaonarJ .adicine 10 dalennill. 
WI:c:thL'f the Inl tubject Q" __ I 
re.plcllor whill pedonnJaa bet or his elu.let. 

:9. Qualilalh .. iii lellint sh.1I be I'Ilpeated 
,I Ie .. : a1.'ery .ill mon''''' 

:0. lD addillon. beaUN Ih • ...dlnl of 1M 
rnplrator ma, be .(fIClad. qlYlitad\,o fil 
1'!IlIna ah.U be repfilad lauaedJlt.lr wb. 
tl\ll '"I .ubjllCl .... C 

II) WeilJbl cbaaae oC ZO pouad. CIC' cac-. 
(2) SilPliflr..al l.d.1 Kamal In the lraa at 

I~ ,,,,. .. phlel _L 
Il) Sil"ifi,.AIII dml.1 dw~r. lI~ mulliple 

"'ndiana wilhovt prolbnN. or acquirina 
delliurea. 

(.III&!COa:tlnacliw or COIIMtlc 1UrI'I'Y. or 
(~) Any odMr condilloA 1h411111, Inlm .... 

willa r.Clplace _II .... 

D. RlCIII'CIbepinl 
A --.,y 01 all Int mult. IbaU be 

•• Inl&lned in IIch oIB~ lor:l y ...... The 
_.ry lhaU Include: 

(1) Nallle 0' Inlaubjed. 
(2) Dal. of 1aI1Jna, 
(31 ~ 01 the 'Ill ooadlldor. 
(4) RnpirelOl"l wlactad (Indicate 

maaulldllrW. caacW. Ii. cod appnrwal 
"umber). 

(51 TntiDllf8ll1. 

REFERENCE FILE 

II. SfJocItarlll s.J:llillll AOtw4l PlVtDaJI 

A. Ruplralor 5«lection 

Rpspinlot'l &h.1I be S('1ec:1~ as delCrihed 
in ":':li\lD IS IR'1Ipira l or Mlec:lioln) .bove. 
fllCt!pl tft41 each relpir.I\lC ,h .. 11 be equipped 
with I plnlt:uI.ce Oller. 
B. TA.II nu..hold 5c:rHni", 

t. An melo,,,,,, .boUI h .. d .nd abculdera 
IhlU be ueed lor thre.hold aawni,.. (to 
delermine il tIM' indiYidu.1 can 1111. 
Meeh.nn) ,nd lar fil Inlinl. Thl I!IICIOIIIIW 
.h.U be approximalely 1:! inchel in dl.meler 
br 14 indle. 1.11 ""Ih II lee II Ih. ItOftl clear 
10 Illow fI'M movllmenl of Ihe he"d when a 
I'IIpirllOr i. _ 

Z. Th. leal enclosur. sh.1I hue. 1",,"­
qUlrtar incll 110" inl,,,nl ollhll! 111.1 .ubjecl·. 
no.. Ind movlh Ire. 10 Iccor.:/I'oclel. lhe 
nebuUar noc'" 

1. ",. mllra acnenlnl aad Inti,.. 
pnx:cd"", ah.U boa e:cpiaiDad 10 abe '"t 
IUbtact prt.lo ClllnClucciita &be acraenlnc , ..... 

.. DariIIt the Ih~ ICI'IWIII lilt. the 
tal tubjecl ahllU don Ih. Inl encI.-ure .nd 
bnalbe wtth opaa IDOUIIt wilillan ... 
IIlllndad. 

L Ualal • DeVil .. t.CodaI40 lahalatlan 
WadJc.artoa Nabul&ur • equiYllenl, tlte I ... 
conduc:tur "'.U apray ch. threabold c:laeck 
lIfJIutkln IDto ,be -=Ioeu,... nl. Cllbulber 
ahaI.I be daarl, IDICkad la dlltlnplah It rra. 
the ftt ItIC eolU11aa DIbuIiur. 

a. '"" Ihrallold cMdt lOIuKon canaiatl of 
a.a ..... oflCldlua aecc:haria. USP III 
wII ... II CIa be prwpINIlbr pulllllll ac 01 
the I~I aoiulloa (ace C 7 be..,w) In tao 0. of 
will .... 

7. To pruduce tbe __ L the aebulizrr 
bYlb i. firmly tqlN'!ftl:d 10 thll it Ct'Illtpve 
r.uaaplctely. !tan II releued and .Uo_1 to 
rullr~ 

L Ten sqllean o! :h. u.-bulW!r .,."ab_1'Il 
repeated rilpic!ly .ad than Ihe lat whj(oct i. 
bklld wbollher tIM ua:lt.rin Uq Iw IlIled. 

a. II Itwo a,..1 I'ftpunll Ie D.Ii\·p~ :~n ftII,", 
aqllUaa ullhe nebv.liz.er bulb M. I\!::."I,,&I 
rapidly lind lhe 1 .. 1 aub;ect i •• pin 1,!..r..1 
whitl!ler I'" aaca:b;&ria C&Q be tu~ 

10.1111-.. MCc.ncI ""paNe II nc:..,ttVII I .. " 
mort' 1I1~ .... rupe.led ril~i&lly ioInd Ihc: 
IMI lIUbfICI il -lIlin .. lked whw&!lcr the 
1IQ.Jwri.Q CIa be lUled. 

11. 1 he tHI cunduc:tor will t .... l1li1. of lbe 
""",h .. 01141_ requlfl!d 10 .Udt • 11.1. .......... 

1Z.1f the IICdaaria Ie IIOl tutad .ft« • 
111 __ (Slap 1010 the aec:ch..,1a fil .... 
~t be pedonaecl GO tIM ,~ _bled-

11 111 lu" ...... Ie elic:i!8&l. the .... 
aubtect IbaU boa ull.eclto ..... AlIta of the 
&I, .. I. ralcnacelll tIM ral tnt. 

1 .. Cornet .. at the Dtbuliur __ thai 
.ppea ...... , 1 ac at Uttuid ia .... at a u... 
Iq the nabu1iar bodJ. 

IS. TM ...... tbaII be lIaoroqIIly riDMCl 
III _cer ....... dry. and raliUad .1 ..... 
IYf'rIlour bowl. 

[s.c. 1I1G. 1001, .pp .... CJ 



C. Fil Tell 

1. Tha lell 'ubi~1 Ih .. 11 dOli .1nd • .JI" .. I II". 
relpiralor ",ithoullha a .... I:'/l(;a lrum "/I)' 
.,.,-aun. 

Z. Th. fil Ie. I lI.e. tha lama enclu.ul"l' 
delcnbed in liB ibove. 

,. E.lch lell .lIl1jecl .hiU wcar Ih. 
re.pmuor rur al leul 10 mlnule. balorw 
... rhnalhe ril lUI. 

•. The le.llublOCI Ihllll don Ih. (nclulure 
while wcann, lhe l1I_pi/'lllor N'lecled in 
IoIChon 18 .bove. Thll respiralor ~n..U IIc 
prllpcrlYlujll'led and equipped wIth • 
p.nlculale lItler. 

5. Th. Inl 'lIbjeet may nol ell" dunll. 
(ncepl pillin wilerl. or ch.w lUlU lor 15 
minule' belore lhe lo!.1. 

0. A lCCOod DeVdbi .. MuU.l40 I"hlllillun 
Medit.:aIlOD Nebulizer i. u .. d 10 .prll)' IIIC! fil 
1 •• 1 solulion inlo Ih. en.cJo.ute. 1'W. 
n.buliur .hall be clearly marited 10 
ditlinalllah ulrum Ih. IUNnina lell 101'.Jlilln 
n.buliur. 

7. Th. fill", aolliliun Ia prepilred by 
IIddiaa 13 Irllllie 01 aodium uc:dlarin 10 100 
cc 01 WIIJ1D wal.r. 

L All belore. the tell .lIbjecl ,hli brUlb. 
With mouth opeA aDd tonallol aXlended. 

I. The /WIbuliJ,u it inMned 11110 Iba bola ia 
lhe fronl allbe udoaun ud the nt 1 .. 1 
IOhatlon it 'lol1lyed inlo Iba ~ uaina 
lbe ..,... a.choiquc II. lor the \ull lhratholcJ 
..:rcniaa ud tile u_ !lumbar of IqIWGCI 

required 10 "licil • 1.1" Nlpoue in tile 
aaMAifti. (See BI throuah 810 .~.\. 

10. Alter ...... Cioa 01 tile HIVIOI re.d \he 
lollowinl inalNdloaa 10 th. IHI .ubjcd. The 
.... 1 .ubjacl alIaU pa.rfana tile uarci ... lor 
one lNnul. HCIa. 

L Btuth. DOnaaUy. 
ii- ar,.tIIe deeply. 1M cetW!l bra.lha lire 

dHp Ind rerul"r. 
iii. 1\&nl bud .U tile way rroa one .. de ID 

III. DlMr. 1M cartailllUGvlcnlnl Ia complete. 
lAbaJe oa laell aid .. Do DDI bUlllp the 
Nlplra\Or 1,liDal tile ahoWcWa. 

iv. Nod ba.d "p-ud40_ 1M carilla 
1II01~ UI c.ompl .... II:ha1a whan balo41la ill 
dw ha1I lip poailioa (wbaA IooIWIa IOwoud tha 
caillac). Do DOC blllllp Iba rnplralor oa th. 
chnL 

v. T.lklaa. Tlik loudly .lId lIowly for 
1II\'0ralllliAul ... n. lollowina p&r.I~lib Ia 
called Iba RaiAbow P .... S-- Raldiaa II will 
.. ull Ia • wick'ranp ol'.clellllO~l:lIICIIta. 
Ind thue be IIMI'" 10 .. llaly th" raql&iremcaL 
AlI.madvt pa-an whlda ICI'YI tha ..­
pulPOM .... y al.o be uacd. 

Yl Joailllill pllce. 
viLliraalba DOt/NIUy. 

&inbow Paac1M. 
When the .w:lipl llrilln nindrupe III lbe 

Ilr. u..y .dlike • JIfWII a"'-' 1_ I raiAbow. 
nw ralDbow it • diviaion 01 wblla liahl 11110 
_y beauul'" colun. )'b- takl lb • .taapa 
01 • Ioaa r-nd arc. with Il. path blah 

.. 1xI\·a. and ill Iwo and. .pp .... otly beyond 
01 .. hon&c;/L The ... I&. .c;cordinl 10 lqend. a 
bodIn, pol ollOld alone and. v.opla look.. 
bill 00 on. av.r finda II. Whao a man looILa 
ror lool~llu"8 b.yund lIil rncb. bit rotonda 
•• y b. i, loolWla lor Ihe pol nr lold al the end 
ollhc rainbow. 

11. AI the beeianillll ol.ach uerei ... th. 
acmaol concentration ~ll bl rep:.RiIihed 
116inl one-halllhe olllllb.tr 01 .qu..:&n .. 
iftlhilly deacrib.id In Ci. 

lZ. Thl lell .ublecl .hall IndlCIII. III the 
lell condul:lor il III .ny 1Ia:1 dwina Ihe III Ic.1 
Ihl 11.1. oluccharin I. deltcled. 

11 IIlh ... cchll1ll1 it delecllld thl filia 
deeoed IlftUtillolClexy aM • dilf.NIII 
relfpinllor .baU be tried. 

U. AI leul 1""0 facepiace •• h.1ll be 
.elected by lb. 1M Inl proloc.ol. 1'11. 1"1 
• uiljecl 'hall be li,..- lha oppor1l&1\ity 10 wlar 
Ihel1l ror on. WHir. 10 c.bDDU th.e OM whidl it 
JnOI'I cooJott.bl. 10 WI.,. 

15. Succaulul.:ompillioll nlthe IHI 
prolocol ah.U .Ilow IhIIIlH allba ball .... ,1t 
leatad re.plrwlor In c:ont&lllioaled 
allll~pha .... up 10 10 llInel the PEL 01 
.. bnIGL Ia olhar worda thil prolocal .... y be 
I&Md 10 a .. i .. prot.actioa facton DO IaJaIw 
than IIA. 

11. 1'111 '"I 1II.u nolh. cooducted II tbeN 
II any bait lrowlll bel .... the .tWa ud lhe 
IacaPlace -Iiaa audaca. 

17. II heir pawlll or .ppenllnlef(_ wllb 
• .. U.lllcIOfy lit, &baa lbay abeU be alt.aNd CII' 
nmelvael 10 U 10 .lUnlaata lotarfona.ca _ 
.1I0w • "Iialac:tory 81, U • udal.ac:lOry '" ia 
lUll aol.ItaiDed,Iba .... Mabjad .......... 
poIiuv...".....,.. raep4n1Or auda U ,........ 

lit·puri(yina NlpW!On. IUpplied all' 
,...pirator. or .. II..coaI.lped bnalh&nt 
apparalUa. 

1 .. U • lui Mabjed ~II dUIk:ultr III 
brc.thiaa dwinl tho luta. aM or he .uu be 
ra!.CTed 10 • phyaiciu traiA.ad 10 .. pIraIOr 
diH .... or pulmoD.ary medid.De 10 "-___ 

""hlther tho 'na Mabjacl CIA w.., • 
Nlpiralor whila perianIII.aa bar or hI.a dud.aI. 

11. Qt&&IitaUvt fillMlinl ahall be Npeated 
.ll.hl IVary ai& tnoGtha. 

zo. Ia addilioll,:beca .... lbe MalIa, GlIba 
....r-Ir.lor _y be aBac:t.ed, qllol!U.IIUv, III 
In"'" ahaII be rape.ted lza&Dedi.alalr ...... 
lha IIII Mabject baa a: 

(1) Weithl cba.np 01:0 potaAd. 01--' 
(Z) 51l1'i&4111 fadaJ acarriIIC Ia abe ... el 

the licapl_ aaal. 
(3) SipiflUlll _tal cbaDpa; La: aultlpl.a 

a&lI'acUGal wltbotll pntdae.aa. or acquiriDc 
danll&l'ft, 

(t) bcoutnact1v. CII' coamalk 1\II'II8IJ. w 
15) ltAy olbar -.!iJi&,n th.oIl IDa, III"""" 

willl lee..p~ -'1Dt-
0. Racotdka.pi"l 

A '&UIIIIWJ at IU 1111 ,.ulta alaaU be 
IlUlllltained in lach offICI ror S y .. an. 1\. 
I4UDIIIIlJ ahaU IA&:ludc 

(11 Name all ... wbjact. 

.) 1 . Q.)V't. I.) 

1%1 0411. or lUI III&-
III N.llla of luI "unductor. 
14111c:,pitlllln ",Iecl.d (indlc:.ul. 

", .. nut.chll'lr. mod.1. IU. ... d .pprovlIl 
nwnbarl· 

(5) Tetlin, .aenl. 

/11. Irritant ""me I'rolOCflI 
A It.'piralor .. Iection 

RDapinolon .h .. U be .. le~"d III ·d.uacnt.ed 
In IKlioo 18 above. ea.cepl Ihal I .. Lob 
l'I'piralor LIulII ~ equiprotld Wllb .. 
COlllbU\lIliun :lllullh-elfiul!"t.y an&1 acid'II'" 
canrid .... 

a. Fillall 

1. The 1 •• 1 I"iljr.cl ..... U be. Illlow..! III .mell 
• weu ColDCIIlltralioo ollha irritaDI amou 10 
l .. i1IililllUe 1Jt. a:ahi~1 "" jlh !!I. than.cllrillic 
odor • 

Z. Th. IasllUl :jecl &ball prop4&tly clan lbe 
re'pitlllor 1C1tc1r.d .1 lbo" •• and wear illor 
.11 ... 1 10 miDloIc8 I>&-(ore 'Iartina thllil InL 

3. Tba 1a.1 c.oaduclor abeU N"i.w th.ia 
prolocul with lbe 1"1 .uttject b.11IN 1 •• 1: ... 
~ Tba tat aull;.ct at:.U parf_ lbe 

CllGvllnliocwl poUlin pre .. 1IN aDd Mpli\· • 
prallllli DI c:hMc:b ( ... ANS! ZIILZ 1NU). 
Failun aI.ilhaor check IMU be ca .... 10 
aallICI .. altllfftal. ,.,plralar. 

5. I&rwaL buth ande vi • venaJ.aloa I-U 
tubI CDDlA&IAiq.1aJUIk oarchloride. ,ucla .. 
Iba toCSA p.rt _516S. or aq"'valaGl. Attada • 
ahurt JaactIa all\&bina 10 OM aad of I1Mt 1IIIOIl • 
tuba. Altada tile albar aad allba IIIIOIr..a tube 
10 • low ".... air p!IIIIII Nt 10 dallv. 2IIQ 
,.iU&Ii ... per 1lliDaa.. . 

L ""viM tb.a .... aub\lCl tb.al tho l1lIGb 
CIID be irri&.alioc 10 the lyee and InaInlCI tile 
.lIbjed 10 k.tep tb. 'Y" d.Iaed wbile Iba .... 
Ie parfanDad. 

7. 1be ... CDDdudor aba1I cIINc:t tb. . 
IIrMa allrril.nl IIDDb 1.- abe .. ,lw 
IOward. Iba r.a-ae.1 .... 01 the lal aubJed. 
n. paI'IGII coadlldiDa abe tul.aha11 besia 
willi. tube al .... a 12 IDcbea fnIIIllba 
rlCllplect ud lNdu.allr Il10" 10 wilhiA Gal 
II:Icll, IIIUVinI anIIIDd Iba wbola p.imeaer al 
dw .... 

L 1be .... cublec:t .uu be ~tci ta do 
abe foUowiaa .UIdNe wbiJ.a Iba reapiratar Ie 
beInc ..... Il.anpd 111 tile uaak .. !ada ...a.. 
Iballh. perfDnDld lor 0lIl -11.18-

L ......... U'. 
Ii. ...... deeplr. 81 carWA brwtlaa ... 

",,-,..war. 
tiL Tuna Med aU tb.a w.y fraa oaelkle to 

.. odw. 81 CIII\Iia --..alia cuaplta.. 
IDbaIt _ Mdt IkIe. Do DOt ...... abe ............... ~ 

tv. Nod ............. _ 1M CIIIta£a ...ua.._..,... .... aedalV.ry 
aec:mad.1AbaI.a .baa heed II 10 lhe full up 
poaalioa (\ook.iaa toward cailinc). Do DOt 
bwap Iba NIpira_ ...... tbe c.hnL 

Y. TaJILUIt. Talk aloud aDIl tlnwly lor 
an..& 1IIiau .... n. folIowiaa ,.,...,.rIa Ia 
called tbe a.Jabow ........ 1MdInr II witt 
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1?11I11 ':1 I wnle ,,'nSt! of !lIr.I .. 1 movl!ml!nll. 
.. n.1 Ih:" I ... u.efullo ."",i), Ihil requ'l"eme"" 
AII .. ,n'il·,'" pn"",;e. "'hid, Soan'" Ihe •• me 
pu, p.ne m.), .Iso be uAed. 

Ra.r!K.w Pus"OS" 
\'.'h~n Ihe IImlish: llrakes rllindrap. in Ihe 

•• r. II:I'}' leI like I priAm .. nd rurm • r.ilobo"". 
lhc: rOt:n" .. w I. I di,·i.inn ,.1 while li:;ht inlo 
mlln), iJe;tI:h!ul col un. The ..... l. Ihe lhape 
of • l"nl ruund Ircl\. Wllb ill pllth biah 
,,!.un .• nd itt Iwo end, ,p~;lfenll)' be)'ond 
Ih .. t.I.I< • .con. The.e ... acwnJin. to lesend. 01 

bu. lin, POI of SOld .1 an. end. J'l:apl. looK. 
bul no on. e\e, fllld. iL When. m.n 100'" 
fnr ,,'melhins lic:y"nd hi' ,....c;h. hi. lriencl, 
"Y he i, loounll for the poll 01 avid II Ih. In'" 
of Ihe rllinbow. 

vi, '''IIIlnllll Pllee. 
vii. BreI/the ftOrm.II)'. 
It. Th. I"t .ublee' Ih"lIlndicale 10 the lest 

conduclot il 'ha Irritanl Icnoka il dl!t~1ed. II 
Imok. II c!elected. the Inl collduclor Ib.1I 
Ilap Ih. I"L III thie CIII •• Ih. Iflted 
relplralor I, rejecl"" .nd anoth.r respiralor 
ahoU b ... Iected. 

10. Each lell lubjt!ct f\U .. inl the 1:"olle Iftl 
(i.L wilhoul delacUn, the fIIIO .... ) .1,1111 be 
aivl!lI ... n.iUvil, check. ollnwb lram Ihe 
.. fII. lube 10 del.naine if the "'II lublecl 
re.cta 10 Ih. IIftOu.. Fail"re 10 noke a 
ra,ponae IhaJI void the fil I"L 

11. SII!p' B4.Di. BID 01 thil ftl 1 •• 1 pralOcGI 
Ih~1I be perfomwrd in • locatto. with .Mllul 
venlnalioll lufficienl 10 prevenl aener.1 
conll .. iNltio" 0I11i8 1 .. liqara. br aha Inl 
apl .. 

I%. AI l.a_llwo r.CllpillCll/ .hall _ 
.. Iacled by the 1M Inl prolocoL n,. 1 .. 1 
lubjacl lbeU be pven aha opportllDlly 10 WHt 
Ihata fot 011. week 10 ch_ the OM wlUclll. 
mora COCIllorta bl. 10 w •• r. 

13. Jt .. plralon Iuc:.cHlIWly 1"led "y the 
pralocol -r be UHd III conllllDinal.d 
'l.IDG,pbftn up 10 tell 1I8Ift lb., PO. 01 
.. bealo .. 

14. Th. 1.11 .hlill not be conducled If I .... 
II .ny hair amwth _Iwnn L". akia .nd Ih. 
lae.pleat M.llna .url.ce. ' 

16. II Mir lrawtJa or .ppuellnl.rr .... with 
... 1I.f.dOl7 fit. Ihen tJaer 111.11 be .. itered or 
remnvld 10 .. 10 .Umlnal. 'lnl.rference .nd 
.Uow a .. Halulory fiL II ... tlll.etory Ot I. 
Inll noll/ltalned, the tall ."blecl .. Ull 11M • 
poIIUn-pm.,.. rnpiralot ".da .. powarad 
alr-pv.nl)'ina raaplralon, IUppUed air 
""pir.lor. ot .. 1I-aanlilDed lIn.th .... 
.ppcral\lA. 

lL II. 1 .. 1 IUblect .xhibitl dlmcullJ III 
tn.thina duri", the In ... "'. 01' be abeU be 
ral.mad to • phyalciaa tnlned In.rnplrator 
dl .. _ or pulnaon.ry IIIOdIdne 10 dellmlUl. 
whether lhe 1 .. 1 eubjecl CUI __ a 
""piralor while perlor.inC ..... or .... duu... 
. 17. QuaUlalhr. (it In" ... ball be ,.,..Ied 
.1 '-al n.t)' eUt llloatba. 

14. fn .ddilion. bee.u .. th .... Iiq or the 
l'elpifllor m'r be .ffecled. quam.lIV'I nl 
Inlin, Ih.1I be repealed 11DIIIadi.I.ly wlNla 
the 1111 lubjecl h ... : 

(I) Wellhl chanle 0120 poundl or mora. 
(ZI Sil".fiClnl raciallC&lTin, In the an. 01 

Ihe laceplece HaL 
III Sil"ificanl denlel chana-: I.e.; _hip!. 

exlr.cliuftl withllul pralh ..... or KlllIIirina 
denlure .. 

(41 Recon.ltUCtiv. or coemaallc 1\IIIffY. or 
IS) Any olher condllion IUIIUY 11111"", 

wilh face piece Mililll. 

e. RCCflrdkeepi", 
A ,wnm.t)' 01 .1I1f1t multa ahaJl be 

DI.Jinloined in •• ch offiCII (or l ye ..... lba 
,wrunary lha111ncJ IIde: 

11) N._ o( lell.ubject. 
(21 0.1. OII"li"" 
(31 N.IM 011 .. 1 conductot. 
(41 R"pira'on .. Iacled (Indicale 

lIIanul.clutlt. lIIodeL liza and 'ppra"aI 
number). 

(5) T .. tinaapnt 

QuantitDtiN Fit T .. , ProceduIW 
1.CeneraL 
L 1'1Ie merhocl.ppu.. to tba nepll.,.. 

prnlura aonpow.rad .Jr.purifyina 
reapiralon only. 

b. 1'11. amployw IhaU ... lp OM Indrvtdaal 
who IhaU .IIIUM abe ruu ,..pGDIibillty lor 
IlIIplallMGlil1l the ""pintar quutilltiw ftt 
1"1 proaranr. 

z. DttfinitiOIL 
L "Quntll.UV'I PlI T .. I- ..... lhe 

m.uararDClll 01 the .ffacti" ..... 01. 
respiralor ... 1. ndudinl the ambIaat 
.tmoaph .... Tbe IaIIII perfOf'llled br 
dlvldiq the ... uured CIIftCIIOtnttoa of 
ch.Uen ..... 11a. a III' cba .. bar b, the 
""11Ured CIICICIIltralioa of tIM chal .... 
apnl lnalde the ,,"plralor IIICIIpiacI w"­
lb. nonnal .Ir purilr ........... , u. baea 
... placed by IA _IIUal1, periecl ~ 
ala_I. 

b. -Clallenp Apal- il1oi&iii the .Ir 
caaluUllIAl introd.-d Into • 1111 c::n.am.r 
10 abel it. CIOaQIfttnUoa Inaide end CNlaIde 
the resplralot lUy be Clllllpend. 

Co '"T.II Subject" lIMau the penoa ...nna 
the ra'piralor lor quanUlilive lit ... Ih .. 

d. "Nannal Slanclini PoalUOII" ... au 
.Iendl .. erect and Itnlalll with __ doWIl 
alonalha lidea aocIlooIr.inIatralabl alNled. 

•• "Fil F.clor" .. au the rado 01 challarlte 
.pal COCICIntnlioa CMatllde willi rnpact to 
the inalde 01. mapiralor Inlet covariaa 
(Iacaplace or IIIldOlln). 

3. AppotGtuL 
L wlnUMnllJtiOll. Com ad. eodiUID 

chlorid" or other appropri.le uroeol 
..neration. dilution. .ad_1 
.ya&l1U ahaU be lINd lor qua.ali",," BI 1111. 

b. Tal cItombar. The 1111 chaaber ,hall be 
I'rae -all 10 penNI aIllnt aubteda to 
inial, perfona .U nqI&incI uen:ta. witbout 

REFERENCE ALE 

dl'lnbulinl Ihr ch~lIen"e .tenl conc:enll'1ltlon 
or Ih' mI'IIUl'eRk!nllpp.llalul. Thr lell 
chamber .hall be equipped and CDnItnlCted 
.u Ih.1 Ih. daallen .. ltenl II effectively 
ilol.led rrulll Ih. Imblenl lir yel unilorm in 
coneelllralion Ihroqhoul Ihe chamber. 

c. When 1"lina I"'putifyina nlpiralon, 
Ihll nonall fillrr or e~rtrida. el.menl ",.U 1M 
repllOld with • hialHffidlftCJ pIItIcuJu 
Nler wpplled b, abe .... _ulactver. 

d. Th. MIIIpliAc InIINIDIIlI aI&aIl be 
.. Ircted 10 thaI I Itrip chart I'ttCIIX'd 1liiY be 
GI.de 01 the 1 .. 1 Ibowlna Ih. riM and I.U of 
cheUeqe Ipnl coocentnlioa wtth •• ch 
iMplntioa lAd .xpiratioa al Rllacton or.t 
.... 12,OOQ. 

.. The colllbin.tloa ollllbltilllta air­
purifyina ai_nil (II an, .. cbaI1eap ....... 
and chall ........ 1 conc:ealNUoa. the .... 
dwabar .... U 1M IUdllhal the _I eubtect II 
DOC .1IpoMd • II&CIIII 01 PI!L 10 the cball ..... 
apRI .1 lA, Ii .. durinc abe I .. u.c proc:ne. 

I. n.. 1AIIIp1l .. port GO tbe .... ...,.et ..... 
raplNlot aballlM placad .DeI coutnlCted .. 
!hal tben II no dallCllbl.la.k II'aUIId the 
port, • rra. IIr lIow. II atsow.d IDeo the 
MIIIP"'" line .1 .U UIIIa lAd 10 tberw II DO 
lataaf .... wtth liM ftl or petl ..... 01 ... 
rapIra ... . 

.. n.. _t c1aaabar lAd tn, MHp IhaIl 
penUt tba pII'IOIl M.inllWrinl'" ... t to 
obeerw ODe .... eub/ed IaeIde the dwabar dartnc tba _c. 

b. 1\e aqaiplDllll ..... tIna the c:IIe1Ience 
.~ abelI_.laia the CIIIOCIIIndoa 
of c:he1 ......... 1 c::auIant wtdUa .11 
percIIIlt ftriatt. ror the d .. tt. of the tnt. 

L". ...... (IIIterYai batweea aD n.t 
lAd III beIaa racardecl. the ICrip cban) of 
lbe laInm.tatloa .. , DOt aCMd a ..... 

J. Tbelublat ror ............. 
.1IDOIphere ucl for dte ,..,u.1Gr NIIIJl1IaI 
port aI&aIl be die .... cIIamNr. ~ &ad 
1IIIr.iaL II abeD be kept u abort .. pGlllbie. 
1\e -n.c die...., tublq ..... "'I"ded 
by dar _1IIactva''''U be UMd. 

k. 11M aha_now fro. the .... chuabar 
IhaIl pall .......... ~ftI .. 
before m.... to tile I'OOIL 

L WIlla ~ chloride NIOIOIla IINCI. 
abe ralaUV'I IIIIaaidllJ Iaa&dI 1M t..a ... bar 
aIWI DOt aCMd 5O.,..c:-L . 

4. Proc.dJIraJ R.quilMWlll&. L'" fttUnc III kaIf~ ........ 
alaoukl be II&r1ed wtlb ..... be" InIUpie 
.... ud • yan..,. oIlalill'CMnae ... 
cuutdpe end caalca..1Uda .. the NSA 
C-fo II-W. Nortan N. Sumftlr M. A~ N. 
or Scott-M. u .. either of the .... 0II&llDed 
below to ........ abel abe r .......... pmperfr 
..t ..... acl 

(11 PoeitiN"...,.."'" With the aha_ 
por1{l) b&oc:Ud. tile ..... U" ..-ra of 
...... llabaladoa ah.Jd -us ~ ror 
IIYft'Il aec:aad&. . 

(%) Ne,oti" ~,..,. WIIb tba III ... 
poat(l) bIocbcI. the ..... 11 .. ,,-..1Ilaht 
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TOXIC SUBSTANCES 

i.nh.alalioD .hould remalD conaunl (or Mvenl 
MCOnGa. 

b. Aner a ('IC:epiea i •• djUiIed. the lell 
.ubjecl .hllU we., lhe (aoepiece ror a' 1 .. 1' S 
minul •• before conduclin. a qu.lihva lell by 
UIIIII either o( Ih. methodl doacnbed below 
.nd U'I"I Ibe aurci .. realme delCl1bed ia 
5 .... b.. c.. d. And a. 

(t) JlOQ/fIy/ aC~Ult~ IftL When Ulin. 
OIlIAnlC vapor canridgca. Iha luI lubjCCI who 
roU lRIelllhe odor Mould be unabl .. IA:I delecl 
die odor o( i_myl A.:etllto squirted inlo Ihe 
• .,. nu,. Iho moal yublnable ponlooa o( Ule 
r'Cllpiaca .eal. In a IOQlion which II 
MpMrat.ld froID the I .... lire .. the IHI lubjecl 
ah.1I be inalnlctecJ 10 cloM h.,/h .. eyea 
dlllVll tlMi lal period. A comblAalJoa 
C&I1ndie or caAiller with oraulc vapor ud 
Iuah .. ffic:iaacy flJlUI abaU be uaed wbu 
aywble ror the panicular aa.uk beiDI 
lated. The _I tublect aIaaJJ be liftll ua 
oppcll1lUUly IA:I -..JI tlMi odar 0I __ ~1 
eoelaLe Ware tlMi .... II c:nodKCed. 

(2) /ni""" ftuzw 1M' WUa uaLaa h.Iab­
aJIldencr 0I1a1'1, tlMi leal tubject aAou.Id be 
IlAable 10 dec.ct tlMi odor o( lnilant fIIIM 
(11aIuUc daIoride or tltuilla latndaloricle 
y.tUadola aaaob t!&ba) aquinad illlA:llbe air 
MIll tba -.oat wJ.aerabI,a ~ 01 tba 
(ecapieca ...L The I .. t aubject .a..u be 
IutrlloNd 10 dOM !w/!aiI.pa duriac tlMi 
IatperiocL 

c:. The leal I"bjec;l may illlei' &be 
quuUlauve IaUac c:buaher OAIy II abo or M 
bu _taiDod • Ndaladatr flt u I&aIOd ill 
U. oIl1aia Appoadix. 

cl. WON tlMi wbjoa lilian the teat 
cbaaber ....... b1, _w. cha"rp qat 
c:GDCOIIInliaa aAall be......t ill die .... 
dwalw. 

.. lauMdiatel, alter the wbJed .... !be 
tea, daaaber. tlMi eben ....... 
caac.uN&iaa IuIda the reapirator IIaaIl be 
_ur.d 10 OUUI'II that IIIe peak pIDOll'adoa 
... not acaed • peICIIIlt rew • ball .... 
ucil porcIQt (ew • I\IlI (ac:epioc:Ie. 

r. A liable .... 11 ...... CII:III'*IINU. 
abe1I be oOcalMd priOr 10 .... ..:waI1IaIt 01 
...ua. 

(1) ltaplrator .. tra.IDJac atnpa ma, not be 
~taod lor teaUq. The ICnpallWl be 
ad;uc.t b, the...,.. to Ii" ...... bI' 
CiOIUorLabi. Ilt IypicaI 01 aonaaI ..... 

L IlBrr:iM 1W6w.. Prior 10 .1aItaI tha 
teat c:baIaW ..... Iat' aubJed aIaaJJ be liYaD 
CllllDpiate 1aaInacd_ .. 10 bar/WI part ill tba 
IeIt pt'OCIICIa&ra. The ... 1 aubjoa abaJI 
pan- the (oUo .... UI'deea. ...... order 
atwa. (or NCIIlDdopadaDt loa&. 

.. NotrnGI JllwGlhinI (NB). In Ibe DGnMJ 
1&aDdint poaitkla. wilbaullal.lr.iDt. the IUbjec;l 
aiulU bnathe DGnDa1I, lor .1 lout .. 
1Dio&ata. 

b. o..p Ill'Nthinl (DB]. IllIbe DOrmal 
I&aDdiAa poeitioa Iha wbject aIaaJJ do deep 
--Ibiaa (. al I ... t _ JDiAu.I,o p&Uaina III 
u DOt 10 IaJPOtYutilate. 

c:. Twnin, heod ,idlllD ,irMl55). Standi", 
in pl"ca the Mlbjec:t .MU llowl, h&nI bJa/bttr 
be.d £tOIU .ida between Lb. extrem. 
PUlitiona 10 e.c:il aida. 'The Mad Ib&ll be held 
II ucb ulrema poailioa lor.t leu, 6 
leConda. Perfoma 101 .11...c Lbree COCDplet. 
cyclcL 

d. Mavill6itaod up QIId dorm {UD}. 
SlIndm. in placa. Iha .lIbject abaU dowly 
IUO.,. ",./her bud up lad down batW"D tho 
•• IRm. pGliliaa .tnipt lip and Iha extrema 
po.itioD Itnia/lt dowa. T1Io head IhaU be 
held .1 tad! extn_ poallioa (or allout I 
MCOnda, Perfuna lor.t lou, Lb.ree CGGlplate 
cycl ... 

c. &odilll {RI. 11w IUbject abAU re.d OII( 

.lowly i&nd IcM6cIIII ulo be beard c:Icarl, b, 
Iha Ie., coadUCIor Dr 1IIOIIiIOr. Tba lat 
.ubied IhaU rMd tlMi '"raiDbow puuao" .t 
th. end ollbia MCtioa. 

(. Cri~ Ie). Tba tat llIbject ahaU 
anmace.1DIile. frown. .ad ...,all, COAIOrt 
lbe IIlca IlliIQ .... ~ IDIIeclae. CAnUaua 
(tlC al to.lt U MCODda. 

.. Iknd 0"' and IDUCJI to. (BJ. 111. latt 
.ubiecl Ih.U bend ., Iha waiet ud toudIaon 
Ind renam to IIpri,ht poeIUoa. Repeat lot .t 
lu.llIlOCOftda. 

h./ORIIill6 in plOCfl IIJ. 1110 tnt aubjocC thaD 
perfoma ioa ia pl.ce ror ., 10.11 :JO MCOnd&. 

i. NutmGJ Btwathu.INIfL Same .. e.un:IM 
e. 

R"inbu"'~ 
Wh.n th. lun"pt .trika raiadropaill the 

.'r. Ih., act llko • priIIII and (ata • raIabow. 
Th. reinbow ila dlylalcla oI .. b".ltplillto _1:, beaut"III col .... n- laU the abo,. 
u( a lana round an:b. with III patJa IaIP 
.bow .. and itl two -sa apparenll, beyand 
Ih. horizon. 1bon ... ACICIII'diq 10 IofIGd, • 
boilin, pot at fOld .t .. oad.. ,...Ioak. 
bUI no oae .yor fiada iL W ..... a .... Ioab 
lur IOmclhina beyond reech. hie Criooda .. , 
he i. Iookinl (or tba pol 011014 .t 1M .. 01 
the rainbow. 

I. Th. Int aba1I be toraaIutod wbeoawr 
1liiY linal. peak paaotnUoa 0JICMCIt I 
pon:aat ror hIlf..aauU ud !,.cut lor fWI 
( .. cepiece .. Th. Int aubjoct .. , be rafittad 
.nd relHtaci. U twa ullbe Lb.ree roqlliNd ..... 
.... tmaillltad. the Ilt "U be de--' 
irwcMqlllte. (Sao panarapla t.IL) 

7. CuJcIl/atiOll of Fit Fot:IINL 
L Tho lil (ac:IOr dalOftlliDad br tIaa 

ql&AnulaCiy. fil teal oquala tho ." .... 
c:onoenlnllioa wide Iha NtlpinJlor. 

b. 1M avo,.,. .... chuabar _trel_ 
il the arit.blDetic ....... 01 ........ daaaIw 
concantretioa al .... lMaiMi"l &Ad 01 tba ODd 
o( thelnL 

c:. Th. aWl'llle peak caac.oDlNtIGa ollha 
cbalLeoae ..... 1 luido Ibe reapiralor abaJI be 
tho arit.blDelic a.,.,... poU caacetntioGa 
(or .ach 01 tlMi aiDa .un:iaea 01 ........ 
whida ItO CoOIDpUtocl .. tba ari.....uc 
Iyeralla or tlMi peak _tnliou rOWld lor 
.lOch bc .... th duriDa .... ...a... 

~ .... .. --... .. 
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d. no lV.,.a,. peg c:oacelllnllioo far an 
e..&:n:. .. may be detemwlad .raphic.1ly il 
Ihere il aOI a ..... ' varialioa iD the peak 
cunr.etltn.ticma dun"l •• iDal. uctciM. 

IL lntetpteltJlion of T~II Raultr. 1110 fit 
r"Clor m ... ured b, Ih. qUantilllive fit teilina 
.h .. U be Iha Iow .. t o( the three prolectioa 
( .. elora .... lIltinl (rum Ihree indapend.nl 
1111 .. 

I. Othttr R«/uireIMny. 
L The lilt llibiect .h,,11 DOt be pamlillld 10 

w • ., a b.I(·meg or rull r.c:vpiaca IDa. 11th. 
minimlUD fit (actor or tOO 011.000. 
relpecliyaly. canaot be _1Iined. U hair 
pwtb or Ipperel iDlm.,.. with • 
.. tWectory 6L Ihen the, ah.1I be altered or 
... moyed 10 U IA:I elimiAala iDletiare4CO uad 
.1I0w a .. IiallClory liL II. "",'aclOt} fit ia 
.uU nOl atto&Dad. tNt ... 1 IIIbject IDUI' UN a 
poaillY .. preuww ralpuator.ucla .. puw.red 
a.,.·puriCyiaa reapiralOrl. .Ilppl&ed air 
.... piwor. 01 .. '(-c:oalaiaacl bn.Lbiq 
.pparala 

b. T1Io leat .. II DOl be cancluctacl il &bere 
iI an, hair pwtla betWHn .... aJWa and the 
llicopioca ...tina I&IIf.c& 

c:. U. IHt wbject uAibita dialcI&Ily in 
brulhiDa dunaa tlMi teata. abo or be thaU be 
ra(arred w a phylicWa tninoci III raepirator 
diao.aea or puI-.ry madidao 10 dolac'lDina 
whotbar tlMi .... aubioca CUI ....... 
reapirator wlailo pedor.iAl bet 01 !ail dIlti ... 

cl. TIle .... aubjoct abaJI be tinA Lbo 
oppartuaily 10 w .... the aMlpod rapir.tor 
ror OM WMk. II the rupintor doea DOl 
pcowida ... tia£acIOry fit dllriDl wu.I UN. 
Iha tnt Mlbjact may nqu.nt anolher ONFl' 
wbidl aba1I be porfonDod IauD.adi&td,. 

.. A rapirator fit ladot c:arcI ahoU be 
LaaIIOd 10 the leal aub;.ct .. itJa tlMi (aUowiAa 
laloraaatiGo: 

(t)N .... 
(2' Dat. 0181 teat. 
(3' JIroYdiala rac&ora obWaod throuaIa 

ucb maa'lfactunr. modal ud .ppro.,aI 
IIUoIDbot 01 reapiratot .... act. 

(4) Name ucilipahln 01 lb. ponoa Lbot 
c:uaductod the laaL 

f. PU .... UMd lor qual1tad.,. or qllUlllady. 
nt lattiDa _II be ropIacad ....td~. wbcnn .. 
Iacrouod braetJaiaa .. ill.CM"e iI 
0DCi0IIIIi0r0d. or wboo the tal ...... Iaa. 
alluad lIM illtaarily ollha 61tar .actia. 
0rpAIc W&por canriden/caaillarl aIwIl be 
rept.cecl daily or aoaaor II Lboro Ia aa~ 
indIcatlGa 01 btMktJvouala by the tea, .paL 

1o..ln .cldUiaa. bac:a .... the ...... 0I1be • 
reaphtor .. , be aIiocaocL qllUltilaliYe Ilt 
Inlint abaJI be ,.,..Ied '--dietel, .. ha. 
Lb.e tal aubjoct baa a: 

(I, We¥at c:IIaata of. pcIIIftda ..... 
(Z, SIpificaat racial acuriaa iD ........ 01 

tlMi (ac:r,Jiace -L 
(3, Slpiftcaa, _tal c:baacea; La.. auldpla 

.. ~ witbolla proLbaia. or acqllirinl 
daalUra. 

(411t.ocDn1l1'111:t.1ve or c:.oamatJc ......,. or 
15) An, otIaar canditioa lhal .. , u" ..... _ 

wiLb Iac:apMc:o ... Unt. 

(Sec. 1110.1001. ~. C) 
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11. R~cordlr.~pi(l'. 
A luminary ur 1111 Inl resul" ,h .. 11 b. 

mllnl .. lI1rd in rM l yelll"l. The lummary Ihlill 
mclude: 

Il) Name oC lui lubjecL 
121 Oale oC lelling. 
III Name ollhe lui conduclor. 
(41 fil Caclol"I oblained Crom every 

relpiralor luled (indica Ie manufaclurer. 
modeL IIU Ind Ipproval Dumber). 

L. !CAN: 

Appeodl.x D 10 IlflG.1OO1-MedfcaJ 
QUMlIoaAaJ.rH; Mand.alorf 

Th~ mandalory appendix coDlaina the 
mediu.l quctlioQAlun that mUll be 
.dminUlerwd 10 all ernployea who are 
upoaed 10 .. bellO" Irwmolita. aDlhophyllile. 
liclinolile. or I combinalion oC the .. mil;lrala 
above Ihe Iclion levaL and who wiU 
lhcreforw be iDcluded in their employer'1 

.... rt , 
I"'T'M. "".olCA!. 1lUr.:OTIOHMA'11: 

REFERENCE FilE 

medical luz,tcillanc:e pro,ram. Part 1 oC Ihe 
appendia conlain. Ihle' Inilill Medical 
QueltloMlirw. which mUll be oblainad Cot aU 
new him who wiU be covered by the 
mlldical lurveillanu requiremenll. Part % 
include. Ihe Ibbrwvilled Periodical Medical 
Quellionnairw. which mUll be adminillered 
10 III emplcyea wbo arw provided periodic 
medical uaminaUona under the medical 
lurvaillance proviaionl of Ihe lIandacd. 

l. soc: tAL UCVII TT • 
-1- -;. -l- -.-·r • -,- -.- " 

OCCVPUIQIW, 'UUOIT 

L'JA. tea ... Y" .war _~, .. ,.11 ,t_ UO ... ,. 
pee _., .t .. ,.1 toe , ... L •• or .. r.' 

1. , •• _ 2 ... _ 

I,. Tn TO 17 .. : 

I. Hav • .,. ...... ~ _~ ... t.~ • Yilt .e _. I. 1. , •• _ 2 ... _ 
•• , I •• ,y '0.' I. Deea .. L .... ,' _ 
~,.clty ,ol/lnl ... tr, _____ T0L41 'a.ra ~c ... 

..... .... , •• po ... r.: L. "IL. __ l ....... t., •. _ J ...... e. 

C. H.". ,0 •• "" ....... pO .... t •••• • t L. , ... _ 2 ... _ 
Ck"'C41 lu ..... ,aur v.r.' 
~ .. cLt' \e.'.ft4 ... 't, 
.... ..,..are: 

[a.c.. 1110.1001, ~ DJ 
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TOXIC SUBSTANCES 

~ lID § W4.UI01-'-1t,..... 
--' a.eei6nd_ 01 a.... 
~"' • .d....., 

I.) Chat r-nlll:nOjI"PJU NII~lI be 
Inc.rpreted .nd c1ualfit!d In .u.urd.nc. with 
• """ .... ion.lly .c:ccpted d;la~lncatioft 
.yetcm .od recon:l.d on • RlWlnCl"'ft0F8Phic 
InCCT'pt'et'1I00 FOlIlL 'FonD CSDiNIOSlIlMI 
1.11. 

Ihl ROCnlljeoOjfllrAII u,.11 be inlerprelrd 
11.:11 c1 .. llficd only by • Sore"duf, 1\ board 
.Iillihl./certificd radJoIOjillL ur an 
cAperlenced phyaKi.n wilh knDwn Dlo.pertiN 
In pnewnoconiOML 

(I:) AU inlCrptWtera. wbeneverlnlr.rpl"Dtlna 
clint rocmlllt'nOSBIftI lII.d. I&Ildat thia 
... cllon. UI.U hu. LauneWlilcly .nil.bl. lot 
.... ,ft'eflU • complet. wI 01 the ILO-U/C 
InttrrnolUoa.1 a .. alflullon of R.diuar'~ 
lUI I'IMl&IIIOCOoioea. ll1UO. 

APf*Idix F to 11t11.1OIr1-W..k1'rMJk:a 
and £oP-iD. Coouole 1DC' ~\ .. 
lnUa.p.Ir ~w..dalaly 

ThiI oppeDd1x II Inlallded ... 1IicL&na rut 
employ.,. ill Lbe 'IILOmOlive braU .Dd d,,1da 
npiUr iDdlllUY who wiab to nd_ Ibcir 
_ploy_' ubala. .JtPOI"'" ciIItin¥ ref*1r 
operalione 10 Jav.1a below the IMW 
II.ndani'. ac:1iuG Ie"el (o..ll/eel- OSIIA 
believa that .mplopra ill lhia incb&euy 
MCU.tr an Uk.ely 10 be .ble 10 recJlICII their 
.olploy_' upoI"'" 10 "'*101 by 
IUIployiDIlhe .aainHriaa &lid wun )KIU:Uc::e 
conLr"Dla described 10 Socliona A IIIId B of thi. 
.pp.otMJill. 11aa.e .mplorere wbo cb_ to 
II1II Ihue cnnltOla and v.bo achIev. 
'l>.pOI\II'n below the eclioa !.vel will thlll be 
.111. 10 avoi~ any burden LballniKhI be 
UnpoaoG by c:omplyiDI wllb I6ICh 
nqulteulent, .. lDICiica1lU1Veillaoca. 
~"" tnillifta. retpira&ory 
P"'totdiora. &Dd rqu141ad .,... .. wbleb an 
tttaend whea anployee ftXpc»III'H uCMd 
the actloa 1.".1 ew PEL. 
~ 'lLpoeunt 10 the ."tnlDDliyp bnake 

.ad c1llceb repair todllllry oa:t&I'I prilnarily 
dlllinl the I'Pplecemenl 01 c11l1cli pl. let .nd 
blkk. ~da. aboee, &lid liniDp. ~O8 
ftboan _y become .irbonw wbeo .n 
'1I10lll0&i".IIMCbaNIc ftlllCl"" the IllUe.loe­
c.onl&1nlAa ,..idll. that baa been depoaileci II 
bnlbtI and dulclae. wear. Eaaplo) ... 
u~ 10 ,11M.COl OCCI&I' durin, th. 
dcani", 01 Lbe brake dnam DC' c111lcla bou.eint-

B.aed DO mdenc:e In the NlemaJUnc 
record (Iu. ~7" ~ ~1"'~ ~ IA 
belie".. that _pIoycn eq;.aed 10 bnU.a 
~paIr openliOGl who ilnpl_Dt .ny 01 the 
work pnoclic:ea &lid qioaerin. coolrole 
clt-.c:nbed IA SectlODa A &lid B olthi. 
appenclhl -r be .bla 10 nd_ thair 
IrGlploy ... • UpoIIII'n 10 In. I. tMtluw 1M 
.c:cioa II'V. (0..1 fiber/eel. Tbne c.oncrol 
nlllhoda .nd th. relewaol· record l'Viu.nc:e oa 
th ... and orhet' _thode are deKrilied ia the 
loUowinl MCUone. 

7-10-a1 

A. £J.c/o.~cd CyJinikr.'HEPA Voaulm S,-u"", 
Mo:c/lod 

Th. encloacd cyliDdar-,·acuwn IYtUm ~ 
in OnD 01 th. I.cillti" "Iait.d by 
"'lJrel~nl.liv .. 0' lite N,lioAIIJ lIulihlla l~ 
OcC'\l~cionel s.,.ly UId Haalth (fl:10SIf) 
dUMll1l he.lth "nard .".I~uOQ 01 bnako 
,ep.1f l .. ciliua (EA. 64-2611 c.ooaiala 01 tJ.re. 
c..mponcmlJ: 

(11 A whee&-.heped cyUndwdalaned 10 
Q.lvcr and eacJo.e the wbNl ANaDbIr. 

121 A COI1Ipteueckil' boN aad DG&&1e that 
fila iIlto • port 10 tbe q.1Indar; &lid 

(3) A HEPA·ftIlan1Ci YIQW.CIl ued to 
eIf.CllAte lIitboma dlAPl aenerlllCd willWa tb. 
cyl:nder by the c.ompnaMd air • 

To upeBla abe .ystam. th. bnb UIOtIIbly 
Ie anc10Md ill a cyUndar Lbal baa viewl", 
port, 10 prDvicia viaibU;ly a.od colloa aleev .. 
tb"'uah wlUcla tbe ... clleolc C&JI Iww1Ia tbe 
brau .... mbly parte. n. cyUAder 
e!lectively iaolel" ..0..108 duat 10 the dnam 
fNna th. tDCChaJUc:'. bre.th1q z.oae. Tbe 
bfua UMtnbly !eolaUDO cyllAdcr Ie 
av.ilable lroal Lbe NWlak Coaapuy I aDd 
C.ucl\ll1A two .iMa 10 (it Inb dnallA Lbe 7-
lo-U·iIldl We r&ll8' CD8UDDO to 'II~ 
IU1d lipl truW &lid th. U-t.o-1i-iDcb aba 
rv.nae COCIUDUClIo la.rp coaamarciMl "bidet. 
Thl q.JiDdar II cqaaippecl witll built4a 
cx.mp~.air I\IIIa &lid , COIIAaClluA rc. • 
VdCIIWII cleaner Mlll.lppeci with ,11itcIa 
EIJlcieocy PenicW.Ie AM (1 iEPAJ Wter. n&a 
lrp, 01 f&llar Ie ce~ 01 ~villa .u 
p"'tides aroa- t.Iwa (U IIIic:rooIlroa die 
air. Wbea the YaQIIIIIl cleaMr'.lUter1l f\IIJ.lt 
mlAPl be np1ac::e4 a.cc:ard1Aa to.IM 
awnw,cturar', i&u&nIctloa. &lid approprillLl 
HEPA-nltend dwl c.ar1ridp rHPInlcwa 
ahould be WOI1l d.I&rin8 Lbe proc:eaa. The W ... 
III tha vag,wa c:IaoDr II IMWIMdIo be 
c.oowaiAa&ed with uba:a\oa Ilben aDd 
abou1d be hudIaci c:aml&11y, wett.ecl willa • 
fin. IDi.It of w._, plac:ed i.aIcadlatalJ IA • 
IIIbeUed pl.II'" baa. &Ad diapoMd of 
properly. Wbn die cyllAdar 11 In plMc::e 
arowwl Lbe bnoka uNsnbl1 &ad the HEl'A 
VIICIlWII II CDOaac'-CI. coaaprMMd air Ie 
t.iOWD 1010 the cyliDdet 10 lo..cca the raaAcWa 
frua the boll. UMmbIy ~rte. The VIICU\IIa 

Ihn ev.CUIII.u the IooeeMd ... tariallroea 
withlo Lbe q'l.iDdat', ceplwinc the a.itbome 
m.l.rilll oa Lbe tlEPA filtar. 

The HEPA "ag,um 'Y1~ Call be 
c1iac.ODDec&ed lrom die brake ueembll 
ieol.tiocl cyUnder wbaa the crllAcier 11 DOt 
beIDa lINd. n. ImPA VK\IIUII CPA thea be 
u6Cd lew c1utdllacilla W'Olk. ptnd.\q. DC' o&ber 
rolltiu c1canillio 

B. eompr.u.d IJrISol~1 Syat.1II Medod 
A COGI~ boN fllled a. tb. ead 

with. bottla 01 eoI"..1 C&JI be ueed to "-

• MenllOll olin i 18'_.~ \IfOIlIIdI 
dnet awe ~t .... oed _GIl" 01, r'e .... 
!M..-

~.i& 
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the aabeato.-c.oot..inina mid ... and 10 
CIIPC..,. the """'tina.u-bome pertlclce Ua Lbe 
wl ... "llIIiaL 1be In.dt.lIlic .bould bqpll 
IJlrll}'ill~ the • .u.'loe-conWniRilted pen. 
with 1M IOI"enl II •• "llicienC d.,u,1ICe 10 
rn."", cbel L .... u.bc.co. pwtOclea are nul 
t1islodlcd by th. velocily ollbe IOlnnl 
.p .... y. AIler lhe .. be.loe pertidn are 
thorovahly w.lled. the Iprar lI\4y be 1I",~1 
clulIOr 10 ch. part, Ind ch. penl Dilly be· 
Ipnoycli lit RPCC&MI)' 10 remove arelN and 
ucher material. Ttl« ."1011\011,,, perla 'pr.yrd 
With the IllIat aro CbeD wipr.d with • , .... 
M! hieb mlAPl IhIIo be diapowd 01 
a pproprillid y. RIl" abould be pluc::ed ill • 
l.beU.d pJ;.,tlc N8 ot "cJ..,. contaiAllt wbila 
Uoly are 'Iill _L TbU .1lIIn. thai the 
.. beelOl Gbon wiU nol bec::o.m. aUborna 
.hat tbe brake .nd c1utda putelaava be. 
cIaa.oed. (II deeJwp Baa arelal&Adared nih« 
t.I:aa dJapoeed dc. tbey IDI&Il be wuMd IlIInt 
IMtboda .ppropriate (ew the IaIlDdarini 01 
ubeltC»COGtuUAaled ... tariala.t 

OSHA beUewe thai a variul 01 tIa1a 
CDIIIpnuad..&r/eoIveQl alat JIC'OCIIII olf .... 
edvllAlepa.-r tha COIIIpI'MMCkir/eoIveet 
ciat tecbAi.qI6P dltO.weci .bov .. both Ia 
tanM 01 coe&I ud e.pIoy.a pro&ec:doo. ". 
variaAt Iovol".. the 11M 01 IPNr c:aaa rw.d 
willa lA, 01 MwnI eoIveot daaMn 
COGUD«dalJy .vailable froaa auto euppIy . 
.tolW. Spray CaDI 01 eolV8DI are lMapeDal", 
n.mJy ... Ilable, aDd ... y to _ nee. 
c:aaa wW &lao .. ". tI&M. bacaue DO IDlveat 
cIaLIvary .,.._ Iaaa 10 t. a_bIecl La- DO 

conapnu«i-.Ir bote/ .... all"'PhIe OSHA 
bcu.w.. that a 'pnr t:aA will deUv. eoIvaAl 
10 lbe puta 10 be c:Iaanecl with coaeidarabJy 
Iaa fotca !baa the .'"",,U .. CIIIJlfINUICkIr 
deUvary q,&IIm daacribed .bov .. &ad will 
thlAP ....... , ...... airbome aabetlol Obert 
thaa the cucopreeaeckir ... tbod. n. A.,nt:J 
tbanlcwa bau- tbet the expoeun IeViIa 01 
a\lLOmOtly. repe.ir ........ aICl ~ die lPN, 
can/aolveat a&al JII'OOIM.W be .... lowtt 
IW the upoauree reportacl by NlOSH (Ex. 
..... 283t few Lbe c:o.preued-.Ir/eoI"aallDiat 
.}·ltem (IUlII/eeJ. 

c. lnfOtrnGliDII DIllIN Eff.ai- 0{ 
Vcuiow CDIItroi ~ 
n. llIIOWIt 01 a1rbome ubeelol ...... tecI 

dl&l'ial brake a.od dutda repair opan.tiana 
dcpeada DO Lbe Wuft pnc:ticn &ad 
~ c:ootrola tiled dwIaf the repair DC' 
removal activit,. Dale 10 the ru-.Jdnc 
.-'It doauMot Iha ~ U-WeiPt.ecl u.,. (lWA.) ubaetoe Dpoeura '"ala 
.uoQated with vlriou -tb,MJa 01 brake 
loAd c1111da repair lAd removal. 

NIOSH aubaUlled • report 10 the ~ 
..titled ., laallb Hu.ard £ ... lllItioA lor 
AulOlDDCl\". IInoJr.e Repilil" (EA. ~).Ia 
actdUioo. bbllrila ....... ud ~1" pnMded 
expoe4&N clale for COIDfIII1nI the airboma 
COAUDtnl1ou 01 ubeeIoa ....... ted by the 
11M ul ,·uioIII __ pncIicae ciMriDt bnk. 
repair DplfQlioG&. TheM repoIU pn-a 

[lee. 1t1Q.1D01 ~ Pl 
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t:-pulun d ... , Illr breL.e ~pu ir operallonl 
anvolvlnl. v'IOely of controll Ind worlr. 
rr.,CllCn.. ancludin,,: 

• Uac of compre .. ed .Ir 10 blowout Ih. 
IIr"k. dNma: 

• U .. of I brush. wilhoul I wellln8 .senL 
10 remon Ih ... bHlo.-conl.inin. re.idu.; 

• u~ of I bnuh dippotd in w.ler or • 
101\·enl 10 reDlon Ihe I.besiot-conilinina 
",.idur. 

• U .. of In ",eloNd \'ICUU" eleonJnlJ 
.y.lelll 10 uplun Ih ... be.toa-conllinilll 
fClldu.; .nd 

• u .. "I • solvlIRl miJllure .pplled wllh 
CODlpRtMd .It 10 re~. the mldue. 

Prohibited Mf!thod. 
11M UN of r:umpreaaed .ir to biow the 

llbe.loa-conh,inina relid .... oa lb. auri.CI 01 
lb. brake dnllQ remoyn lb. mldue 
eaeelinly but .illlwlaMoualy prodllCee an 
.irlMwne dCNd of •• betIOllibe .... Aa:onilnl 
10 NIOSH (EA.I4-2e3,.lM peak upoIIItn 01 
meeh.Aica ulillllbi. Iechnlque wen u bip 
• 1 I~ libera/cc.. and Mow TWA upoeura 
ranpd Crom 0.Q3 10 0..18 f/~ 

Dr. WIU1aa J. N~ 01 the Mowat SbIa1 
SdIooI 01 w.dIdne (Ex. 14-74' dIed dala 
froID Kaiaht ud Hldd.b 11m, tlMt IDdk:ated 
thet tiM CllGCllDIlatM. 01 uOalot raapd 
frolll Q..I4 10 5.lI floc 0"' a elkaiDlite 
MlnpU .. period wt- OOIDpruaed air wu 
beiDI ued 10 blow oul !be aabnu.­
CODta\nina rnidIae frota the brak. ~ III 
lbe IUW .Nd,. a peall COQOIIl .... doa 01 fl1 " 
CG ... ...-.d for a r.w IICIIIDCLI dwintt 
brU.e deuinc s-formed wllJa -prneed 
.Ir. Rohl et a1. (11111' lEx. ~1'" .MaUNd 
..... CIOQCaftIlaI'- (0I11D1P1Cified cluraliollJ 
wilhla W , .. of openti-1nvoMnc the 
eleeniDa 01 braI&a WlIJa caaa ........ air and 
obta&aed rMdlnp nnai"I froa U IG ZU 1/ 
cc. Beca .... of the bip "poeUl'll IewII tlMl 
.-II froID dMDinl brat. &lid clulcJa partI 
uiDI CIIIGIs--d .ir. 9SHA baa proIIlbited 
lbla ~ Ia abe rnlMd .&andanL 

r-/leQiWl ~ 
Wbea drr bn&ebIna wu UMd 10 ra.ove the 

ubeelol-CoCltaUUna ~ .. froaa the brU.e 
~ aDd wbeel.-=bU ... peak npoeurM 
IIMMWed by NlOSH ranted froIa o..n 10 o.n 
11cc.. wbIIe ..oout TWA '-"'a ..... t the 
DeW tteDdard'l pmniNibie IJIpc»Ift IiaUI 
(PELI ol0.2 r/oc lEx..~). Robllnd bJ. 
coUec.- lEx. ~I.' collected .,.. 
aamplea 1-3 feet from • bnka dearUni 
openUoa betnt perforuMd wllJa. drJ bruah. 
aDd ___ COftCIIftllaliona raRIPIII froaa 
U to 111/ CIt:; bowl'Y'ft'. aampliAa U- aDd 
TWA Clllllc:.nIlaUoae __ DOt ~ted ill 
the Ro.II et a1. llud,.. 

Wbal a bnIQ WIlled wilJa w.I .... paou-. 
01' Stoddart IIDIYent w •• Meed 10.c:lM.a the 
.IbaIoa-conWnina raaid_ Lnn abe aaec:ted 
puta. upt*llW J.nI. (~TWAI, 
_-.d by NIOSIi I. IlILCeedeclIb. _ 
0..% floc PEL. and peak npc»&Itft ranpcl •• 
hicb .. uz floc (Ex. .... ZG3J. 

fufmed '\f,,'!thod. 
U .. of In cnllineerina conarol 1).lera 

Involvina • cylimler Ihlll complelt,ly endow. 
the M.1Le .hoe .... mbly and • Hlsh 
ElTlcienq P.rticul,ll. Air (HEPA'IiII .... 
equipped YlCUIll'll produczd &-bout nVA 
emploree ClLpoaure. Ilf om 11a; .nd poI.k 
expoallt'H ranlJlR8 from nond.llCtabl. \go407 
fla; lEA. .... 2e3'.I8eca" .. thie .y.le ... 
.cl\iend upoaun I."e.la belo", the 
.I.ndud', .clion 1.".1, it I, desalbeci ill 
deUiil below., 0.1. collec:1ed by lhot Mounl 
Sin.l Mwial Cal.r (Ex.. 110-148, fOf Nillltk 
of America. Inc.. !he IIWAIIl.ClUl'It' ollb. 
bn&k • .,aelnbly encJo.ww 'YII .... abowed 
lhal for two 011",," operatioaa MlDPJ.d. Ibo 
ellpotlltW 01 mecbanJca to .irborne ubnlot 
libera w •• nondaleet.bIe. Por lhe third 
openlor IIIDpled b, ML SInai reMaI'Cben. 
the upoturw w .. CI.5 fl cc. wbJch the IIIlhora 
.ttribuled 10 ubealot that bad c:oaUilllioated 
the opera lor', dolbin.1n the c:our. 01 
pnrvloua brake rapeir operationa pedar'llled 
without the endoead cyJlDder/'fac .... 
.) ..... 

Some lutOlllOtlv. rapaJr fadUU-_ a 
~irhoaelo.ppI'a .... l .... 
10 rwmowe the aabntoa-coatalDiDc raidue 
rroaa the brU.e dNru befora rapaJr. The 
NIOSH del. (Ex. ~,lDdicIted tlMl 
.edaaaicI_~ IhUi ..thocI 
uperieDCIId .xpoeurM (t-IIov TWAlJ ol o..a 
1/ ce. wilJa peab 01 Q.lIIIO 0.11 fica. Thll 
Ieduaiqua. and •• ariaId 01 It tlMt OSHA 
bellnd II bolla .... coett,. and --
.treed .. ill ~ emp&o,.. ..-,rn.1a 
deecribed ID pater delaJl above III SeclJoa. 
AaDdB. 

D.Swnmtuy 
la coacIuaioa. OSHA beu... that It Ia 

Uul, lMt llDflioyan III the bnU and dutdl 
rtpair iDdualr7 wW t. .bIe 10 • .,&11 • 
IhemHly .. 01 the Ictloa 1m! Iriatr buill 
illlo the miNd ttaDdud II they 
coaecLm'k-aliy _plo, one vllhe tlarM 
coalrol _Ihoda dacribed lbove !be 
IIGdoeed cyliDdlr/HEPA •• Q1118 'Pt. ... the COIII= eJr/aolYlD1 IIIelhod. 01' the .., 
can 1OIvcD1.uaa .,.. .... 

A"...u. G tit S U1G.JOeS-Sd d ... 
TedIa6caI"'~ fOl' AM. d. No. 
N-detoq 

L Subttuce IdeAUllc:aUoa 
A. Bubetaace: -Albea lot- II ... AIm. 01. 

da .. oflnapnflllftoailicate .un .... lhat 
occur In fttwou. form. MiDmI .. that VI' 

IDduded ill thie I"MIP .ra daryaotu.. 
aocidoIU •• unoelt .. trwmoUte ubnlOl, 
anlhopftylUle ubnloe..ad acdDolita 
•• beala.. 

B. AlbalOl. lremollt .. Iftlbopbylli ..... nd 
.clinoUta are &MId 10 the lIWIul.cluN of 
b .. t-retol.lanl c:IoIh!n& .uloel.tlwe bnka aDd 
dlilCh IInJnp. and • Yariet, 01 bulldl", 
1II.1eri.a1e ind»dtnc Door tilea. roonna '.h .. 
Clilinc til ... ube.lot-carMOt ptpe aDd aheet. 
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.nd fira-retallnl drywlll A.bulcn Ie .110 
pre.enlln pipe Ind boill:~ In.ul4&lIon 
mallnale. Ind In er",yed-on m~!.ri.l. 
hlt"AICd on be~ms.ln crawl.pace ... nd 
ber....a w.11e. 

C. 1M polenllallor a produci conlMinilll 
•• bualoe. lrImolile, anlh'lphyllil_ •• nd 
.Clinulil. hI rela.u breltlhe.ble nbert 
depend. oa ita dqrH oIlrt.bility. t·ri.ble 
IMlARIlMl the IIIIII..nal un be c:rumblfld 
wllh hand prellura and II Ibuerore likel, 10 
Imilliben. The nbroua or Rulry .pr.yed~1l 
NI.ri.l, UIIId lor I1reproc1fina. iclul.lion. or 
lOund pmolinlJ .ra conaiderP.d 10 b. lri"hl .. 
.nd they readily reJ. ... eirbome libera·il 
di.lurbed. M.lm ...... ucla •• \illyl· .. bnlot 
/loot lila 01' roonlll MI. ;aft CGRllidared 
DOIIlriabl •• nd senenaJly do nOIIllliI.1rbome 
nbert unJ .... ubjftcled 10 lanolin. or .. wiD, 
operaUona. Albellol<ftMnt pipe or th .. 1 
can _""t alrbons. flben illM m.IW" are 
cut 01' .. wad, or Illhey are b,.,kea durina 
de_Ulloa oper.tion&. 

0. ParmiaaibJ. upo • .:tr. upuaure 10 
eJrbonM .abnlOl. Il'IIlIIolIt .. anthophtUItL 
.ad ad1AoUtl ribera _, DOl exceed 0.2 
ftbert r- c:ubM: Cllftll __ ol.lr (0.2l/ocl 
.V'C1Ipd ow .. 1b. .bour woftda)'. 
U. Hulda HaanI Data 

A. AabaIOl. 1ramoI1 ... aalJaophyWte, ud 
adJDOIlt. CIJl ca .... dlaablina rnpinlCIIJ 
di ..... aad ..no.. typee 01 ca-.If 1M 
rtben are IMaJed. Inhallnc 01' lnaatlq "ben 

. Iron coatambaated dothIna 01' tkia call .1. 
raull Ia thae dIMeea. 1be 1J1nPl0lU 01 
!beta d'-- ..-ralI, do 1101 appaar few 20 
01' IDCIIW ,... .n..IniUal GpOArW. 

8.1xpotun 10 •• beaIoa. tmDoUte, 
uathopltylU .... and ecdDoIlI. he. be. tbowa 
10 cwee I ... cacw. __ h.l"ca., ucI 
canc:w vi the .. -.cia and coIoa. 
toMaotbaiiOlU Ia a ...... caac.r 01 the IbIa 
_brut liDlIIa of !be chat and.bd.oawD. 
Sr-ptoIaI ollDelOlMlIoma Include abortDaaa 
01 tnaIh. p.ua ill !be walla 01 abe cb.t. IlIIlI 
01' .bdcwineJ peJa. 

UL ...... Ion aDd Ptotec:Uw Coc!aJq 
A. RHpAnaIOrt: You IN requirad ta ... r I 

rnpUiItoc' wlleA perflX'llllna tub Ib.t raawl 
ill ubnla.. tra.oU .... In!hopllyUII .. and 
actiDOIit •• xpoewa IJaaI uceeda the 
penaiaeib&a PfIOI'&N Umit (PEL) oIU f/ce. 
".... c:andiUone caa OCQII whUe yovr 
.-pia,.. Ie ill the pnICHI or iMtaIlina 
~ CIOIItroIa 10 red\lCle ubaloa, 
Il'IIfDolUe. anIJaopItyW .... aDd acUDolIte 
UpoeIItI, or wbere ~ CIOIIcrola IN 
DoIM fllUiblc 10 radUCII ubMtOl. u.-lite., 
IIIllhopbJlIlI .. :aad .ctinolIte upoa\IN. Au.. 
pclrtryfna raplntott equipped with I blab­
.1Ilclenc:y pertlcal .... Ir (HEPAJ IUler can _ 
DIed where .irbonM ube.1oI. InsnoUea. 
aatbopftrW ... aDd actiDOIu. nber 
coacea .... 1kIaa do no( aceed z r/= 
01'--'-. a'-uppllad.. potIU~--, IWI 
I~ rnpinlOl'l-a _...t. 
Di.pouhle ,...,inlon 01' duet _u. an Mt 
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penn.lled 10 be ~ lor l.beah!S. ltl'!II.tli , ... 
.nlhophyllil~. Ind Icunolill work.. for 
"fll!Ctiw prolect;on. n:,pintlon mu.1 AI )·our 
r~c.. .. Rd he~d .nully. Your ~mplol'~r il 
requ.~d 10 coodw;1 fil leila when you lite 
ronl u,ianeli I tII'pirllor .nd "Vflt} ft man/hi 
Iher ... I .. :r R,,~pinlon "'ould nlll he 
looacncd ar removed in ~u,. ,ihlilli,IRI 
wl\o!re Ihclr 11M il reqlltrecL 

B. Proieclivi Clothi",: You IItv rt:~luil1!:! In 
Wf!U ptlliectin c1othi", in work .re ... ,,·t-... r&: 
.,1)0111"" lremulil •• IIIUlophyllilC • .nJ 
"ullwlila fiber conct:atnltonl I~ Ihe 
pelTlliMllJle exPOII'" limit (PEL) 010.1 fIe.;. 10 
pre\11I1 cunl .. mination DC th •• Ir.&n. Whetv 
proledlv. c10llWla Ia requ.intd. ~our el&&i1loycr 
mUll JMovidc you with c1NA 18111&0111 .. 
UIlIe .. you ..,.. wotIting on • large ".~llo.. 
I~mlllih/. antbophyJliIc. "nd IICIUlUIiI' 
remo"..1 .at ckllWlition project, yuu.r ~ploy*,r 
1Il;,.1 "lao prvvili" a c:h<ll\ll'l rooln "lid 
up ..... I. loc.:k" ... (or your IUftI c10lba 1111..1 

I;ol'llamin .. led wurk clothe .. U )'ou .. re 
worki,,, on • large IllbeatlMo. lremolil .. 
aRlhupO),lli&a. and actiRolia. removal or 
ckllllOliti.xl pcvjecL!&Ad wlMre it Ia Ce.liblelCl 
cia sa, )'OC&I' amployat IlU&tt pravlda a c1e1lA 
room. aho_. and d.cocuamiAalian room 
CClGIiaClO'" to th. work " ..... Wbea w.vi", 
th. work .,..., y_ m",t remove 
conwmiAMlId c10thiq beCore pn:acecci!f'lIO 
the lAuw.,.. U t.ba abow ... ia DOt .d~1 to 
th. wuft .re .. )'011 mUll vaQillm ~ur 
c1ulhi"l belore proceedUlc 10 t.ba c:ba,. 
room lAd abow .... To pnve .. 1 La.ha~ (iLM ... 
Ia coalUliaaled cbaqe roocna lAd aha_ ..... 
leev.)'OC&I' tIIapinlar on uAtii )'CMI ie.". the 
abow ... 1IAd .... , ... &be dUA ~ room. 

IV. OlapoMl Proced_ and Ceeoe&p 

A. Wu ... thel are ..--.ted by pcoc:eaea 
WMre .abntoe, tnmolil .. u&boplayWI .. lAd 
actiDoUa. ia pteMft( iIIcWdc 

L Empty .. bntoe, lraDGlil&. aatbophyWI .. 
and ac:cUlGlit. abiPIMI CDIl&ainUL 

1. PraoI .. w ...... uc.b U CUltiql. 
&rimDlUlp. or reject maluWJ. 

So HotIHkMpill8 wute &oat .-pUla or 
w-'q. -' 

.. Aabaloe. tmDoUI&. ~)'WI&. lAd 
IICtlaoUl. ftnproonn, or IAaula tl.ot material 
that Ia remowd from bulldiop-

L 8c&I1diDt producta that CDIlt41A ubntoe, 
tnlDOU18. uthoph),WI" lAd act1Aolla. 
remand d&&rint tNild.iDt re:DGvatiooo ot 
cs.-uUoG. 

.. Ccaa&aa1Aated dlapoMbIe pta&ccdn 
dodUq. 

a. Empty lhipplaa hap Cell be n.atteDld 
under axhaaat booda and .,.aid lato .1ttIab1 
oool.1oan Cor dilpoaal. Empty 1Ihf~ 
dn&ma are cWlkuJl to c/.au IIAd abouId be 
..1ad. 

C. Vacuum lop or dlapoMb&e papet rutan 
ahaWd DOl be cIaued. ~11houId be lfIRyed 
Mth • n- _Ier mial aDd p&.c:.d Ialo • 
iebeled wute coat.lliD .... 
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D. Procca. wUI. Illd hOl&Ulu:epil\a w .. 1a 
Ihould be w.lIed wilh w.c« or • aUat\&re ol 
""ICef" and IW"fllcLanI priar 10 ped..a.lAa Ia 
d"poilibl. conLaiAarL 

Eo M"lmal coo"wna ..0..10" lraDGUI .. 
."Uwph)·IIil .. &ad at:IIAOUI. eMC i. removed 
(rum buildina. CIII&.Il be diapoMd 011A laak· 
tI~c a-aul thicl.. plutic bqJ. piealic·lined 
urdbo4lrd con .. inara. or pl .. lic·liAed metAl 
conlailler&. 111_ wall ... wbleb .... removed 
wbil. w.t, "'auld be .. &led ltLPan .. ln .... 
boICore they dry oul to miAlm_ the rei .... o( 
•• belloa. lremolil •• IIIIthophyWI .. lAd 
aClinolil. (ibe ... duriAa b.aA.dUn&. 

V. ACXlIM to Inl00000tion 

A. EIIcb )' .. r. )'GIlt amploy ... " required to 
inCorm y_ at &.be lalonulJoo coat.ained Ia 
thil It.andud ud appeodJcn Cor .Ibaloa. 
lremolil .. anlhoph)'Uila, &Ad MCt1AoIiI .. 1n 
addicion. )'our _plAy'" ... ",t iaaCNct )'U11 Ia 
llw proper Woft practioIt IOf ~ 
DIII!!riala coalainlnl .abnloa. lremol.ll&. 
aclbop"yUi&a. uwi adiDoIila, aod 1M axnct 
UN 01 protecUft equipmaaL 

a. Your _ployCl' Ia requinld to dlltermiAe 
wbethclr y_ are bel"C upoaed to ubetloe. 
1reIDoIila, .. t.bopb,wl&. lAd actIaoU&a. YOII 
iw),our ~I.dft baa the riabt to 
at-v. ~OYM _II aad 10 
nc:unl t.ba .--ulll obtaJud. Yow .apIoy ... 
required to 1Al0lW )'011 01 yow ellpOlUl'l. &ad. 
IC ),ota are expoeed .ban &.be petmIaIIb&e 
IIcni!. Iw ot abe .. required to Ial_ 1'* 01 
th. aclJoaa that .... bMAe takM to reduce 
)'OC&I' upoMre to wilhla &be ~ u-IL 

C. Yow -.p&oy.r .. NquJ.red to k.aep 
recurda at)'ow ~ lAd IIIOC1kMl 
.xalll1Aadoaa. n- upowre reaxda GUIlt 
be kapt Cor .& Maar lblrty (30) ,...,.. Medk:al 
reconla mUll be kept far tbe paioci 01 fOIII' 
emp10yaMClt ,1111 tlWt, (lO) )' ..... 

D. VOC' amp&oyw .. Nql&lred to n ..... 
yaw expoaww uwi IDedk:aI NCOrde to J'OC 
pbyakiaa or deaipaa.cl ~t.at1ft upoD 
)'OW wrtltea Nquae&. 

Aw-Ix H .. t 1111 SIll Uri eel 
~C'I' M _A.-.... 
~.,........,.w... ... ~ .... 
WMtdI&erJ 
L Route ol BAlly IAbaladoa.lqnda. 

D. TGJC.IcoIacJ 
CIAk:aI evkieaGe 01 t.ba acIwne .a.:t.a 

..-:1aa.cl wttlt ~ to ..a-loe. 
tntDoU&a. ucbopllyW" lAd KdAoU" .. 
pruGt Ia &be C_ olenenl ~ 
.pldemiolopcal all&dMt 01 occupatklGally 
.xpoacd -w-.. famIJJ coaLacla al-w., 
uwi puaona U\iac _ .abeacoe W-U&a. 
IAthopbyW ... lAd KUDoU .. adAea. ThMe 
aludin bey. abowa I dailAia. ueodada. 
betwftll.xpoRoN 10 .abeatoa, cr-lI" 
aAthopbrW&a. ud edIDoUa. uad .. 

incnru4ld incideac. 01 luna cancor. pleunJ 
Ind rericocwalllaHOthclioma. •• atr040laati.aal 
cancer. and ubuloe&a. Th. Jail ... " • 
di .. blinll fibrollc: 11&118 d .... H eMt Ia cauaed 
ooly by .xpoaure IClaabnloa. ExpGIunl to 
.. be.lo.. Ir.molil .. anthophyWt .. lAd 
aCliMJile be. alao be. .. aaaoci.l .. d with all 

ana.ued incideGCI 01 ellOpIwa •• L kidner. 
Jaryn .. aL pberynaelll. .nd bllCClll cavil), 
canolr&. AA with olhct known c:hranlc: 
ocC\lpalioaaJ dJlUlft, diNa" .uodatad 
with .Ibattoa. tremoUt •• lAthopb)'lIile, and 
"cliDolla. paar.U)' appeara .bout 20 r.ara 
(oUowiaa aha fitat oc:a&n"CIICI al axPOMIIC 
n .... are no knowa &cua. anecta uaoci.tad 
with expGIUl1l 10 .abn&oa, tnmoUt .. 
anlhopbyUile. and ac&iAoI.il .. 

Epidemioluaical .. .w .. iAdl.cala thai tbe 
ritlt olluna C&ACIar a.monc expoaed wacUte 
who ICDGke ci ..... " .. ia ..... lIy iAcnaMd 
Q\'er lAa riak ulluaa c:ancar &11-. _ 
upoaed amok .... or IIllpOMd QOQlmokcra. 
n- .Wdia I&I1II"1 Uual c:caaalian at 
1_Jr.iaa wlU nduc.e aha riaIt oC luac c:ancur 
lor • petsAO pPOMd to .. bntoe, tnmoIil&. 
aAlhopby1li&a. aad actiaolite bul will no( 

I"IIdw:.I 11 to t.ba ...... lnal 01 riall •• that 
w.dna far u upoeed wacUr wba Iau 
cae ... at .-obcL. . 
m. SIpe and Spaptoma 0I~'" 
DiMue 

Tbe a6pa aad ')'IDptOlU olluDc c.uar or 
patroUatatlaa1 c:aac:er IndIlCad b)' upoIUN 
to •• bwoe n.oI!&a. ulbopb,W .. _ 
adi.aalla. .... DOt IIIIique. ac:.pt that I daMt 
X-nr 01 .. expoaed ,.u.aa wtllt bIaa CUIIC*' 
may Ibow p&.nI ptaq ..... pMura1 
caldOcal1oA, or pIMnI flbraela. SJIDIICOIU 
c:bAractIriadc 01-.0«1»1.1 &.cIMdI 
abonneee 01 bneda. paiD ill abe w.u. 01 &1M 
cbaC. or .bclcypiMI paia. H .. c?1I»\jcwe .... 
I lUCia &oopr YIoeaCJ periocl CIDIIIapIftCIwt. 
Iuac CIDCIr (40,...,. w .... l6-a ,.an). 
aod 1DCIIc?1heti ...... tMnlan lMN 1iUl, 10 
be IDUDCI UWIQC wan.. wba weN firM 
expoaed to aabeMo. atu uri, .... 
U. GIMllom." alw'1I fatal 

A"'oaI. Ia ,.,1_lry Oa-. c:aUMd It, 
&M .col_llliM cal ~ Iihen III &be 
l~ S~ IAdade abortMM 0Ia-.&1a. 
~1 ... 1.dpa. lAd vapereeliApol 
....... WIwa 1M Iibroaia ....... 
~ calbnada OCICUII ev. at .... ".. 
dlepvMl. oI .. batoal ... buocI 0111 Wa&oIJ' 
01 expoIWIlo • .a-toe, &he ~ 01 
cb.arad.ariadc ndIo&opc c:Iaaqa. -S­
IupItaIOrJ cnddM ( ...... ), aad other dlIW:al _tun. olllbraaalc I .. diaMaa. PIeus1 
pia ... lAd ... 1dr""AI .... obunwci 011 X· 
n)'lIM.- dwNc t.ba Mtt, ...... 01 &M 
d-.... Aabeeloell .. oR.- I prGII'IeI6we 
diMua _ ill tiM .t..c. 01 cao'h • 
aqlDlIMW. e1 ....... th1.a appeara &GI be. biehl, 
IadlYidv./lwed c::banIderiM.lc. ill ....... caaea. 
deada _, be callMCi br ~ or 
c:ardIK lai1-. 
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TOXIC SUeST ANCES 

lV. SUlVeiUlioCtl and Pre~·.:rIlIye 
CocuidulotioN 

,... aoted.have. exPO.UNto .. .obc.lo .. 
IRmoUle. uahophyUile •• od eClinolile bae 
heeo liAked 10 .a increaMd ri.1L allun, 
cancer. In&lOrheUoma. '''Irvlnla.linat 
cancar. aDd ubatloai, amane occupauonalll' 
u.poaod worker&. "'dequ.IIlCI'Hninc 11,lt 
10 daletmiAe an ell\plo~"'a pol.ati.ller 
deYalopin, NrioUi duonlc diNlI ..... uch I. 
C&JICCf'. froaa expoture 10 .. be,loa. trell\olllL 
antbopbJUill. and acllnolilll do not preMnaly 
axi.L How.vu. 1CI&De teala. particul.cly chut 
X-ray. and puJmOIlAC)' (uncllon letlL 1M)' 

1Adic:a1' Ibat an .mploy .. bat been 
overupoaed to .,be.loa, IRm.olllL 
anthopbrUUa. .nd .cllnolila. Increaaina hi. or 
bot riak of d.evelopina axpolUrt-ft .... lad 
c:btonic diHa .... It i. impona.atlor aha 
phy.icWI to become I_ili.c wlah the 
opcraLiq c:oodllion. In wlUcb occup.tlonal 
txpo.UIW 10 ubestoa, lI'IIlI\Olil .. 
aJltbophyWta. aDd .ctinolit. 1IIlkaly lei occur. 
Th.Ia ia pvtic:I&Iarly UapocUotto eVillualill1 
med.icaI aod work bialoriH aJld 10 cooductiq 
phylfca1 u.amiAlatiou. Wbaa aJI actlv. 
_plo' ....... been identln.d u bavinc *11 
ov~ to ubatoa, lraInoIiI .. 
• lItboplayWta. aod acWaolita. In&.ewwa .. kt:JI 
br tile .-ploy ... to ellm1na .. or lDitil'l' 
lutthcr upoa&IN ahouJd aIM low ... tile riak 01 
MriOlllloaa-tmII CllGMqIllDClao 

Th. I.ploy. \a required to lulitu .. a 
meciic.aJ .wvaiUaace proaraaalor aU 
..uploy ... wbo aN Of" wW be upoead to 
ubaelol" lnIDOllta. aalbophyWt .. and 
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actinolil •• 1 or abovalbl .ctloa 11:\1.1 (0.1 
fiber par cubic c;cQlImclcr of .itl fer lO or 
more ciay, per ya.r aDd for .u .lI\plo~ ... 
",·ho .,. .... tpMd to w .. r a aq.tiva-p ..... w-. 
.... piralor. JUlIu.minaUOQa a.ad proc.-d_ 
mu..1 be pedDnDtd by or undlt Ib. 
• upctYWoa o( • Uc.11Md pGylfdaA, al a 
re.aonablc time &ad pI.aca. &Ad al oa alit to 
aha IGIptoyH. 

.-.11houah broad lalttuda I. "Viti to tile 
pb)'tkiaa to praacriblDc ~c tatta to 1M . 
iAdudad to Iha IIIedicaI .urv.llwu:a prop-ano. 
OSHA requira lAc:Iuaaoa or aha 10Uo_1na 
el.lIMnll i.a tha rollUna uamlAaUoa: 

(I) Madical aDd work bI.loria with.ptdMJ 
IIIIpbaala dinc:tad to 'JIIIplOllll 0( 1114 
.... pU-t1ory .~.teaa. cardWvucwar I)'tliial. 
and cUlIC.ti\"4I tnd. 

(iiI Completioa 01 the raapiraloC)' d1ao&M 
quc:aUOGAa\re conlained to Appendix 0. 

(lit) A phylfwl&UWiaUoa lAc:IudInc a 
cb .. 1 roantcenoanm ud pulmM'C)' Cuactioa 
Iht thet \aclud.aa ..... __ t 01 Ib. 
.mploy .... Ioteeci _ita! capecit)' (FVC) lAG 
lorc:ed upiratorr _ohamt at _ eoc:ood 
(t·W.). 

(ivJ Ally a..bcwatory or other ... 1 thallbe 
4IlUInWllDc phylfd,u decme b)' -.Ad 
medical pract.ic;a to be ......". • 
n. IIIIplo)'W b Nqu\reclto malta tho 

prncribecllll" ayaU.ble al &Mat aJlQuaUy to 
IIaOM empio) .... c:ovend: IDGft of&ao tAu 
.peciflecl II r-ec:oaa.eaOed by tile IXaJIIiniaC 
pby.\c:I&a: u.d upoll ....... Cioa at 
IIIlplor-L 

.11M eaap&o,w \a requIreclto prcMdc 1M 

c- ..... '" --_ ... 
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phraldan w.lb lba roUowU\i inlonutloca: A 
cop~ o( \hie ,tarod-ud and .ppencUca; • 
da.c:ri~1.ioa oflh. employ .. •• dutiaa u the, 
rel .• le 10 ",baIO' e~po,ure: Ihe 1"RI"lo),cc', 
rCj.lretenIUli\·o h:vc:1 o( f".,.,.:'N 10 a.llnlClI 
Inlmolilc. .nthoph),lIit •• aad • .:Iilwllta; • 
d.:tcription o( 1111)' pCII"nal proilicliu .nd 
re'rit41"C)' crqulpmlnl UlOId; .nd inCllml.1:ion 
(rom pravilJUl Il\lldiCill .lUIDIUI&liooa ol &h. 
lliflCClid em"lo,· .. iJul \a oat othenwiM 
available to the pbrlicWI. MakJaa Ibi. 
inllloulWA evwbla to the phyaiciaA wiU 
aid ill the evuluatit10 01 tha emplo)· .. •• he.alth 
ill rautioa to uaiped dulie. &ad IltneSi til 
\It .... ptClONll proltCti\'a equipaural, if 
roquirvd. 

Th.a Implny .. \a rcquJred to obaala a 
wrill .. opinioa lroal the ,"millial phy,idwa 
coaaainilll the retwta ollba -neal 
nli.llliAalioa.; aha ph)' Iicit&a'. opiaioa u to 
wheah .. Ibc etnplor .. baa an~ dalaclad 
medical condIUoaa IMt would pl.CtI Ih. 

. Ulp\oy .. al ar. Iacre ... d nair. ollXposuN­
rabtad diNaH: any I'ICIOIftmCIftdecl 
Umlt.tiooa an the .mplo)· .. or 04 tha .... at 
penonal protective aqulpaatot u.d a 
, .. tCllllftU that the employee b •• been 
lnIonaed br the physiciq of the Nau1la 01· 
Ib. cnadica .lWRinatioa ancl 01 aJl1 medic.l 
COAdiLiOGl relaa.d Io-ubnlol, tnmoIita. 
anlbophrWta. and lldiaoUta eapoaun Ib4t 
require funW l.planeU04 or lrMtlMftt. Thia 
wrilllft opi.a.Ioo mill( DOC 1ft'" .pecilic 
nnw",. er diaynoMa uareiatad to upooIUN 
to ubuIoa. trn:..aU1 .. aJlthopbyUIta. aDd 
actiuo.llta. and • copy 01 aha opioion II\U&l be 
provided to aha .((..:tad .. plo,", 

( .... 1t1G.1001, Ap • ."dbr H) 
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'192'6..5& .ai)atoc, tr.mo4Itc. 
.ntnophyfClI •• and KtinoUt •• 

. Sec. 1926.58 added by 51 FR 22756. 
Jone 20. 19861 

(e) Scope and application. 111il 
leetion Applies to .U construction work 
81 dclinr.d in 29 eFR 1910.12(bl. 
Includlns but not Iimlt~ to Ihe 
follOWing: 

(1) Oemulilinn or ~ilh'olb~ of ~trJclures 
where asbt!:ltos. lrc:noJ.lt:. anthoph)·l1ile. 
or ilclinulite is pre=sr.nl: 

(2) Rt:movill or encapsulation oC 
millcridlll containin" e,,\:~s:':II. lr':molile. 
antt:'Jphyllite. or actinolite: 

(31 Ct.'''ltru'"':')n. "Itcr..ltion. re~'!tir. 
mdinlanclnCI!'. or fen,wat;un of 
lItruc;turea. .ubllrall! .. ur portio" .. 
Ihereor. thut cunlain a.belloll. IrernuUte. 
anthophyllite. or IIctinnlito"!: 

(4)ln.lallallun oC Frorlucl. contil!nlna 
asbestoa. lremolite. anthophyllite. or 
actinolite: 

(5) Allbeitoa. lrelJ'lolite. anthophylllta. 
and ac;Unollte .pill/emeqcncy cleanup: 
IU\d 

(6) Tnm.portallon.· dispour. slorage. 
or cont:linment of asbestos. lremolile. 
anthophyllite. or actinulita or pruducta 
conlainiDR aslutlh) •• lremolite. 
anthophyllite. or IIctinolite on the lita or 
location at which conalrucUon activities 
are perfunned. 

(b) Definitio/IJI. MActlon rewl" muna 
., n airborne concenlratlc)R of asbettoa. 
lremolUe, anthophyllite. actinolite. or a 
combinatIon of these mineral. of 0.1 
fiber per cubIc centimeter (rIce) of air 
calculated al an eight (8)-hour time­
weighted average • 

.. AabeltOI" includes chrylotile. 
.moaU •• c:roc:iduIU •• tremollta ... beltoc. 
anthophyllite allbe.loa. actlnolU. 
a.bntoa. and any of theae minerals thAlt 
has been chemically trealed andlor 
altered. 

"A .. i.lant St!cretary" means the 
Alaiatant Secretary of Labor ror 
OccupaUolUI1 Safety and Helilih. U.s. 

Ot:tldrtmeul of L.1bur. or llelillnea 
"Authorized I,.~rson·· melinll any 

pc'rllulliluthorized by the empluyer and 
required by work duties 10 be pre.ent in 
regulated areal. 

"Clean room" me=8nl lin 
unconlaminated room havin.: f .. cililiel 
Cor the atorase of empl'\yeM' slJ?et ,. 
clolhing and unconlamiRid(!.:i malerlwll 
and equipn1ent. 

"Compelenl perton" mt:ana one wh'l 
i. C4pable of identifying cxi.tlna 
asbella .. lremalite. anthuphyilite. ur 
actinolite huard. in the workplace and 
who hal the authority ta Wke prompt 
corrective measurel to eliminalt' them. 
.. IpeciCied in 29 CFR 192ft.32ft). The 
duliea of the competent tHlrvln include 
allelllt the folllowing: cslabhshi.ng the 
negatfve-prellu/'W! enclo.ure. ensuring Ita 
Integrity. and controlllna entry to and 
exit from the enclo.ure: .upervi.ing any 
employee expo.un: mGnitoflna n=qulntd 
by the .lIuld.&nJ: e"lwina tluat .U 
employees workina within auc:b an 
anclo.ure wear the appropriata peraonal 
protecUve equipment. are trained in the 
use or appropriate mel hod. or r.cpoaure 
conlrol and Ute the hYa:lena faciliU .. 
and deconlamlnation procedures 
.pacified ill the .tand .. ed; and eMwlnl 
that enginearina conlrola ia 11M 4l'It in 
proper openttina condition and are 
functioning properly. 

"De coni ami nation area" ma&n.l I" 
enclused area adjacent and coonr.cted 
to Ihe re::u1ated lJ"Ca and conaisting of 
an equipment room, .bower area. aad 
clean room, which i. uaed Cor tbe 
decontamination of workera. Duteriala, 
and equipment coni amina leci" with 
.. be.toa. tramolUe. anlhophylUt .. or 
IctlnoIU •• 

-DemoUtlon" meana the wrecklna or 
laking oul of any 10ad'lIupportilli 
Ilructural member aud any related 
ruing. removir,a. or ItriPPLna of 
•• bellol. In:molite. anthophylUta. or 
actinolite product .. 

REFERENCE FilE 

"Director" mean. the Olrf!Ctnr. 
N"';onlllln5Ii1uf ft (or Or.cupali~n,,1 
Sti!f'ly :lnd IIr.ulth. U S. O(';JRrtlP,enl o( 
tI.!allh ar:d Human Servicel. or 
de,ii/nee. 

"EmplllyeCl exposure" meanl thilt 
el\;posure 10 au-bllrne .sbclito •• lrt'1n",1;'". 
anlhophylhle. aclinoUte. or a 
cnmhination of Iheae mineral .. lbolt 
wlluld OC'.clIr if Ihe employee were nut 
u1inll r~piratory protective equipment. 

"Eq'lipmitnt mom (chana. room)" 
mUAl. a contlUDiaated roollliocated 
within Ihe deconlaminatlon area Ihall. 
luppli(!d with impermeable b"SI or 
con.ainers (or the disposal of 
contllmiaated proteclln clolhina and 
oquipmllnt. . 

"Fibllr" means a p;uticulate fonu or 
.. ¥bealCM, b'emuUte. anthophyUite. or 
actinolite. 5 tniaometan or 10n(tCl'. with 
• lenllth-Io-dlamelar ".Uo of at least 3 to 
1. 

"I (igh .. mclency particulate alt 
(HEPA) filter" meana a filter capable 01 
trapping and rataiaiag at lea.t 90.91 
pereant of all rnonodilpaned particle. of 
0.3 micromalarlla dWuftter or la .... r. 

"R81(Ulated area" meana an area 
_tabU.hed by th. employer to 
demarcata are .. where altborn. 
c:oncentratioas of albe.toa. tremollte. 
autbophyl1ite. actlaoUte. or a 
combination 01 theN miDltral. exceed or' 
CIIn rauonably be expected to exceed 
the petD1iaalble axpc»unt limit. The 
revulated aru may taka the fonn of (1) • 
temporery encloaure. a. requind by 
paragr4pll (e){S) of lhia aec:t.ioa. or (Z) au 
area dt!marcated ia auy maaner that 
mialmlza lbe number 01 emplo, ... 
a"poNd to .. batoa. tremollta. 
cuuhophyWta, or actiDolita. 

-R.amoval" mealLl the tMkiaa out or 
atripping of albeltoa. tremolita. . 
anthophyUIta. or aCMoU'e or lJ'Iaterial. 
containing a.betlCM, tanrtnllt .. 
Inlhaphyllilc. or actlaollte. 

(s.c:. 1 t:2UI(b)) 

• 
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"Renovation" mean. the modifying o( 
liny ax,isting Itructure. or portion 
thereof. where expolure to airbomll 
ubnto •. tremolite. anthophyllite. 
actinolite may relult. 

"Repair" meant overhauli"" 
rebuilding. reconstructing. or 
rcconditiorung o( Itructurel or 
lubltratn where ubeltol. tremolite. 
IInthoph)·lIite.or actinolite i. prelenL 

''Trcmolite. anthophyllite and 
Ilctinolite" meanl the non ... be.tol (orm 
o( these mineral •• and any oC thele 
minerall that have been chemiCAlly 
treated and/or altered. 

(c) Pfumiuible ~xpMure limit (PEL). 
The employer .hall enlure thet DO 

employee i. expoaed to an airbome 
cuncenlration oC .. beltO" lrernollt .. 
anthophyllite. actinolitl. or a 
combination oC the .. minerailla excel. 
of Q.2 fiber per cubic centimeter oC air u 
lin l!iRbI (8) hour time-weighted a"erase 
(TWA). a. detenniDed by the method 
preacribed in Appendix A oC thi. 
Mctior .. or by an equivalent method. 

(d) Communicotion amon, earp/oyetW. 
On mwti-employer worbite .. an 
err.ployer performiJlg a.betto .. tremollt .. 
anthophyllite. or actinolite work 
n:qu.irina the e.labliahment oC a 
regwlAted area aha1I inConD other 
employera on the lite oC the natun of 
the employer' I work with a.be.toa, 
tremolit .. anthophylUt .. or actinobt. 
and oC tiM exiltence of and requiremeota 
pt=rtainina to resulated area .. 

(e) Regulated orea~lJ ~lHIruJ. The 
employenhaU eltabli.h a regulated 
area In work areal where airbome 
concentration. oC ube.to .. tramoUte, 
anthophylUt .. actinolite. or a 
combination oC the .. mineral. exceed or 
can realOnably be expected to exceed 
the pel'D1iaaible expo.unt limit 
preacribed la patqraph (c) of thla 
Metion. 

(Zl Dt!ararcotion. tha reswated IAI'OIi 

ahcill be demarcated la any tnaDnef' that 
IIlioimiz.H the number oC pcnona within 
the area and protecta penona outaide 
~ .,..a £rom IXPOlute to airborn. 
CODCaltratiODl o( albe.tOlo, tremoUt .. 
aothophylllt.e. actinolit .. or a 
combination o( theM mineralila exceu 
o( the permiaaible expolun limit. 

(31 J\c~u. Acc"1 to reguJ.ted are .. 
ahall be limited to authorized penona or 
to perIODI authorized by the Act or 
resu1ationa iaau.ed punuaot tbanrto. 

(4) RII.pirototW. All peraona Interina a 
resuJated aru ahaU be lupplied with a 
re.pirator. telected in accordaoc.e with 
patagraph (h)(2) of thil MCtIOG. 

(5) Prohibit«J at:livitiu. The employer 
.haU .naute tbat employeel do not eat. 
drink. .molta. chew tobacco or gum. or 
apply coametice in the """lated area. 

7-ta-... 

(61 RequilYlmenLl for asbe.tcn 
removal. d~molitian. and renovation 
operatIons. (i) Wherever (euible. the 
emplol'er IhaU eatabUlh neaative­
prellure enelolurel befon commencina 
removal. demolition. and renovation 
operation., 

(iii The employer Ihall delignate a 
competent perlOn to perform or 
supervise the (ollowfna du&tet: 

(AI Set up the enelo.un:" 
(BI Ensure the lntegrity oC the 

enclolure: 
(C) Control entry to and exit from the 

enclolure: 
(0) Supervi .. aU employee expoeute . 

monitorina required by thia Metion; 
IE) Ensute that employ .... worlW1a 

within the enelolute WUl protective 
elothina and relpltaton u required by 
pQt1i8f1lpha (I) and (h) oC thia MCt!OQ 
Mnd.: 

(F) Eaaure that employ ... are trained 
la the UN oC eagi.oeeriaa COQtrola, work 
practice .. aod penoo.al protecti"e 
equipmeot: 

(e) Ensun that employea ILIfl the 
hYaiene CaciUu.. and obMrv. the 
decontanililatioa procedunra Ipeeill.nll 
paragrapb (j) oC thit aectioo; and 

(H) Eaaun that eos;neeriDa c:oa.trola 
are CuacUoaios properly. 

(ill) In addltiaa to tha quaWlcati.oaa 
IpeCified la parap-apb (b) of thia 
Metion. tha competeat penoD ahall be 
trained la aU alpecta of ubHto.. 
tremoUte. aa.thopbyWte. or act1aGUta 
abatement, tha COGteota of th1a 
It&ndard, the Idaatiflcatioa. of ubeat.oI. 
tremolite. aa.tbopbyWte. or actJ.aoUte . 
and their remo"al procadura, aDd otbel' 
practicel (or nMhw:iua tha baurd. Such 
trlliaiog aha.ll be obLaiDed la a 
comprchenaive COutM, auch sa a c:.ounc 
cooducted by aa. EPA Aabato. Tnia.iaa 
Center. or aa. equivalaat c:oune. 

(Iv) Ex~ption: For amall-aca1e. abort­
durali 'n operationa, auch u pipe repalt. 
valve replaceaneat.la.atalUna alectrical 
condui ... wtalllaa or removina drywall, 
1'tI0fina, and other aeaa-al buUdiq 
malntanance or reno".Uoa. the 
Imployer" not requJnd to comply with 
the requltemaota of parqraph (e)(fI) of 
tNlMetion. 

(0 Exp06UIW monitorina-{l) G.Mr01. 
(I) Each employer who baa a workplace 
or work operaUoa. covered by thla 
ltandHrd thaU perf'orm IDOQUorinj to 
determine aCCW1ltaly the a1rbome 
coDcenlnlUODl of ubatoa. u.mollte. 
anthophylUt .. actiDoUta or • 
combination 01 thae mla.erala to whlda 
employeea may be axpoMd. 

(ii) Determi.natiooa 01 employee 
eltpoture .ball be mad. from bteathioa 
%One air .. mpln that are reprncatative 
of the ~hour TWA of each employ ... 

~-1':.! 
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(iiil Reprelentative ~hour TWA 
employee expo.ure Ihall be determined 
on the bali. o( one or more aample. 
reprelenting full -sruft expo.ute (or 
employeel In each wo"' area. 

(21/nitiaJ moniton'ng. Ii) Each 
employer who hal a workplace or work 
operlltion covered lJy thi •• tandard. 
except al provided (or in para8f1lPI1. 
(O(2)(ii) and IO(Z)(i1i) oC thil aection. 
IbaU perform initial monitoring at the 
iniliation o( each albestol. lremoUte. 
anthophyllite. Ilctinolite job to 
accurately determine the airbome 
concentrationa o( ube.tOlo, lremoUte. 
anthophyllite. or actinolite to wb.lch 
employee. may be expoaed. 

(ii) The employer may demoDltrate . 
that IlIDployee axPOlurel are below the 
actionle"el by maan. oC objecU"e data 
dernorutratina that the product or 
material containing Ubeltoa, tremobte. 
anthophyWt .. acUnoUt .. or a 
combinatiOQ oC theM miaaral. CatlDOt 
relea .. airborne fiben la coaceatraUoaa 
exceediDa the aclion level under thOlfJ 
work cond1t1oaa b.a"iq the put .. t 
potential Cor releuing ubatoa, 
t.remolite. uthopbyWte. or ad1nolite. 

(Iii) Whant tb. employer baa 
mooilonld each sabato .. tremolite. 
aothophyWte. or actioolita job, and·the 
data were obtaiDed duriq work 
opcradoaa CODdu.c:tad WKIer workplace 
conditioaa c:loMly racm.bUq the 
procea .... type of matarial. COGIrol 
mathoda. work pncUca, aDd 
IQviroo.m.eDtaI coadldoal UMd aDd 
pre"ailins la tb. employer'. aunat 
operaUoaa, the employer may rely oa 
luch eatlicr moaitoriq rauJta to .. tbfy 
tha requ.lremaata of parqra (f)(%){I) of 
thl.a 

3) Puiodic IIWNliIotilw .,iuw. 
uJat«J CZl'IfGa. n.. employer ahall 

conduct daily mooIt.oriaI that la 
repreaentali"e 01 the axpoaure or each 
emplllY" who la aaaiaMd to work 
within a replated areL ~ 
When aU employ ... withla. a reaulated 
area are equipped with lupplJed-.ir 
,...pinlon opented la the poaiUw­
prellure mode, the employ. may 
diapeoM with tIw daily mooitori.ac 
required by th1a parqraph. 

(4) TuminatiOlJ of monilDrinl- u the 
period1c mooit.oriq required by 
paraaraph (f)(3) of thla MCdoa ... "Mla 
that employ .. ex~ uladJcat.ed 
by atatiadcaUy reliable .... uremaota, 
are below the actioa level, the eaaployw 
may di8coatinlM moaitoriq few tboee 
employ ... whoM "'po8W'H .... 
repraeot.ed by tuch IDGI1itoriDc-

(51 Method 0/ tnonilorirtt. (I) All 
IWOplea takao to eatiaCy the tDOaJtoriac 
requ.itemanll of parqraph (0 at thla 
MClion.haU be pereonal MmpMe 

(lee. 1121-51(1)(5)(tl) 
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rnlJected following the pOl"1)cedurel 
• " ... ·ciriecJ \0 Appendix A. 

(ii) AJlumplei laken to lali,(y the 
"'toring requiremenll o( paragraph (r) 

of thi' section .hall be evaluated using 
the OSHA Reference Method (aRM) 
lpecified in Appendix A. or an 
equivalent counling method. 

(iii) J( an equivalent method to the 
aRM il Uted. the employer lhall enlure 
that the method meetl the foUowins 
crllena: 

(A) Replicate exposure data used to 
ettablilh equivalency are collected ia 
lide-bY-lide field and laboratory 
companions; 

(8) The compan.on indicates that 90 
percent of the aample. collected in the 
range O.S to 2.0 times thelJermiuibl. 
limit have aa accur.cy range oC pllLl or 
minua 2S percent oC the ORM relult. 
with • 95 perc.nt conlldence I.vel al 
demon.trated by • ltatiaticaUy valid 
Pl"1)tocol: and 

(C) Th. equlv.lent method I. 
documented and the resultl oC tha 
comparilOn ,esting .... m.intalned. 

(iv) To •• tt.Cy the m!)nitoM, 
requirementl oC paragraph (0. employen 
.hall rely On the re.ultl o( monitorias 
analysi. performed by laboratories that 
have in.tituted quality alturanc. 
program. that Include th. element. 
prescribed la Appendix A:. 

(6) £mpIOYN notificotion of 
nilDring nnulu. (i) The employer 

1all notify .ffected employeea o( the 
monitoring resulta that repretent that 
employee' •• xpo.unt a. lOOn a. poaaibl. 
followl", receipt o( monitoring reaull.l. 

(ii) The .mployer .hall nottly .ffected 
employees oC the re.ult. oC monltori", 
represenll", the employee' •• xP.9lure In 
wri1inS either Individually or by poetins 
.t a centrally located pl.ce th.tl. 
.cceNibl. to .ffected .mployee .. 

(7) ObHl'VOtion of monitoring. (I) na 
.mployer lhall provide .ffected 
employee. or thelt de.ianated 
representalivn .n opportunity to 
obterve .ny monitorias oC employee 
expoaure to a.be.toa, tremolit •• 
anthophylUte. or .ctlnolit. conducted In 
accordance with thl. aection. 

(ii) When obtervation oC the 
monitori", oC employee expo.ute to 
•• beatoa, tremollte, anthophyllit •• 01 
acUnolit. require •• ntry lato ~ are. 
where the UN oC protective clothias or 
equJpment i. required. the obterv.,. ahall 
be provided with and be requlntd to UN 
IUch clothing and equipment and .ball 
comply with aU oth.r .pplicabl. Mlaly 
and health procedure.. . 

(g) Method. of compJiClllOtl.-{t) 
EnginetJring control. and work 
oracticn. (i) The employer ahaU UN one 

r any C4rubinalioa of the foUowins 
oatrolmethoda to achieve compUaoce 

with the pennillible expolure limit 
pre.cribed by paragraph (c) of thi • 
lection: 

(A) Local exhau.1 ventilalion 
equipped with IIEPA filter du.t 
collection Iyetem.: 

(8) General ventilation .y.tem.: 
(C) Vacuum cleaners equipped with 

HEPA filten: :" 
(D) Enclo.ure or isolation of proces ... 

producil18 ube.to., ~molite. 
anthophyUlte, or actinolit. duat; 

(E) Ule of wet method., wettl", 
agent., or removal encaplulant. to 
contl"1)l employee expolure. during 
a.beltol. ~molite, anthophyllite. or 
actinolite handling. mixin80 removal. 
culling. application. and cl.anup: 

(F) Prompt dispo.al oC wa.te. 
contaminated with ube.to .. tremoUt •• 
anthophyllite, or actinollt. la leak-tight 
containers: or 

(G) Ute oC work practice. or other 
engineering control. th.t the Aleiatant 
Secretary can Ihow to b. Ce.aible. 

(ii) Wherever the Ce •• lbl. engineerinc 
and work pnctice control. dnaibed 
.bove are nol .umet.at 10 reduce 
.mployee expo.ute to or below the UtaJt 
pre.cribed In paragrapb (c). the 
employer .haJl u •• them to redu.ce 
employee expoaure to the lowest leve" 
aUain.ble by th.se controls and ehaU 
lupplement them by the UN oC 
re.piratory protection that complin 
with the requirements oC parasraph (h) 
of thi. aection. 

(2) ProhibitionL (I) HlsfHpeed 
abra.iv. dlac: .awl that are not 
equipped with .ppl"1)priat. englneerins 
control • .ball not be uaed Cor work 

. related to .. bato .. tremoUte. 
IUlthophyllite, or actinolit •• 

(ii) Comp",..ed .It.ball DOt be DHd 
to remove ubato .. tremoUte. 
anthopbyllite. or actinolite or m.teriala 
containlns •• besto .. ·lremolite. . 
anthophyllite. or .ctinoUte WIleN the 
co01preueci air is uled in coaJunction 
with an enclOMd venUlalion ')'Item 
deatped to capture the duat cloud 
created by the compreaaed air. 

(iii) Materi.l. cont.laina ubestoa. 
lremollte. anthopbyllit •• or .ctinollt. 
• ball not be .pplled by .pray methocia. 

(3) £mploytltl ratation. Th. employer 
.hall not UN employee rotaUoa ... 
meane of compliance with the e:xpMW'C 
limit prescribed in parqrapb (c) or thia 
aecUon. 

(h) IlMpirallJry prol«tion.-{t) 
General. Th. employer ahaU provide 
relpiratora. and ennre th.t they are 
uaed. wh .... required by this aect1oa. 
Re1piratara .baU be uaed in the 
following circumatancea: 

(I) Duri", the Intarval neceuary to 
Inat.U or implement feasible .nsineerioa 
and work practice coatrola; 
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(iiI In work operationl luch u 
maintenance and rep~ir activille .. or 
other 3ctivitiel (or which en~ineering 
and work practice control. are nol 
fCllible: 

(iii) in work .iluation. where Ceuible 
.ngineering and work practice control. 
are not yet .uffic:ient 10 reduce .xpo.ure 
to or below the expo.ure limit: aad 

(iv) In emergenciea. 
(!) RDspiratol' .e/«tion. (I) Wh.re 

re.plrators are uaed, the employerah.ll 
lelect and pl"1)vld •• at no co.t to the 
employee. the aPPl"1)priate relpirator .. 
.pecified in Table 0-4, and IbaU en.ure 
that the employee UJe1 the relpirator 
pl"1)vided. 

(ii) Th •• ruployer .haU telect 
telpiraton Crom 'amo", tho •• Jointly 
approved a. beiDa .cceptabl. Cor 
proteclioa by the Mine SaCely and 
H.alth AdminislraUDO (MSHA) .nd the 
NationallnatitulAr Cor Occupational 
Salely and Health (NIOSH) under the 
pl"1)vi.lona oC 3Q CFR Patltt. 

(iii) The employ.r .h.U 'provlde • 
powered. .it-puri(yiq relplr.tor In Uell 
oC .ny n ... Uve-preliure re.plrator 
.pecified In T.bl. 0-4 when.ver: 

(A) An employee choa ... to 11M thl. 
type oC re.pirator; and 

(8) Thi. respirator will provide 
adequ.t. protection to the employee. 

TAkI ~-RE8PIRAn)ftY PAarEcnoH fOft 
AaaUTOa, TAEMOUTE, AHntOf'H'fWTI, 
AHa AcnNol.r1w F..aw 
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(3) RMpitGlDI' progJ'OIA (I) Where 
reapiralarJ protectioa is tlMd. the 
amployer ahaU laatitulAr a respirator 
ProtP"Ul la accorda.oc:e with 28 CPR 
Uno.l34{b). (d). (.). aod (I). 

(II) The emplaywr ,haU permit ,KIa 
'"UIpIoy.. who un a Wtar raplratot to 

(lea. 11Z1L.A(1llCl)(1lJI 

• 
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challis the filter .Iementa whenever an 
mcnUl .. in brulhilli re.i.laru:e Ia 
detected and ahaU maiDtain &.Q adequate 
.upply of filler eJementa Cor th.i.a 
purpo ... 

(iii) Employee. who wear re.piratot'l 
.h.a.11 be permitted 10 leave work are .. 
10 waah their face. and re.pitator 
Cacepiecel whenever a.eceaaary 10 
preveDt.kin irrilation auocialGd with 
re'pitalar \lite. 

(iv) No employee lhall be ... igned 10 
tuka requiring the UN oC rllpitat.on if. 
bu.d OD lUI or her mOlt recent 
examination. an examining phr.iclan 
d«:termi.ae. thltt the employee will be 
unable t.o (Wlction normally wea.riag a 
relpirator, or thaI the .afety or health of 
the employee or of other employee. will 
be impaired by the u!e of I re.piralor. 
Su.cb employee .haU be a .. igned to 
another Job or given the opportunity 10 
tranafer to a dillerent po.ition the dutiea 

. of which he or ahe II able to perform 
with the lUle employer. In the aame 
leosnphlca1 are .. and with the .. me 
MAiority. Itatu.a. and rale oC pay h. or 
aM had IUlt prior t.o IUch trana!"." if 
auch • different poliUon i.e available. 

(4) RftpirollN'lit laUna. (I) The 
employer ah&1l anau.re that the re.pirator 
Luued to the employee exhibill the leut 
poaaible Cacepieca leakqe and that the 
rnpirator Ia litted properiy. 

(U) Employers .hall perform eithar 
quaaUtative or qualitative Caca fit t .. lI 
at the tima oC iniUal OtllD& and at I ... t 
.very 8 IDODtha thereafter Cor each 
employ .. wearina a oegativ .. ~ 
rupirator. The qualitative fit teall may 
be UMd only Cor tAI'tina the 6t oC half· 
maak rnpitaton where they are 
permited 10 be worn. and ahall be 
conducted In accorclauce with Appeod..ix 
C. The teata ah&1l be uaed t.o .. lact 
facep*- thet provict. th.a required 
protection .. preacribed In Tlble 1. 

(I) Prot«:IJ.·v. cJoc.hina-{l) GeINUOL 
The employ.,. aha;ll provict. and require 
the UI4t oC protective clolhins. .uch a. 
coveralla or aimilar wbole-body 
clothiq. head coverina .. &love .. and 
foot coverinp foe any employee 
expoaed t.o airborne cotu:entraUODa of 
ubntOl, tremoUte. anthophyllite. 
actinolit.e or a combination of the .. 
mJnuala that exceed the penni .. ible 
expoau.re limit prescribed in paragraph 
(c) 01 th1.a aection. 

(2) Lound.ring. (I) The employer .hall 
8IlIUI'W that laWlderiaa 01 cootaminated 
dothina Ia don. 10 .. to prevent the 
ret.e ... of airborn. albelto .. tremoUte, 
anthophyllite. actinolit .. ot a 
combinetion of theae minera.la in exce18 
of the expoIW"ll limit pl'MCrilJed In 
paragrapb (c) of thil aectlon. 

(II) An'l employer who givu 
conteminAted clothing 10 anolher pet'lOn 
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(or launderina ahaU Inform .ucb penon 
or the requlremenc In panareph (1l/2)(i) 
DC thi. acetion to effectively ptevenC the 
relill" of airborne aabelcOI, tremollte. 
anthophyllite, actinolite. or a 
combination of the .. minerala In eXt:eaa 
of Ihe expolure limit prelCtibed in 
paragraph (c) oC thil .ection. 

(3) ContominolM/ clothing. 
Contaminlited clothina.haU h. 
transported in .. aJed wpermeable bag .. 
or other clo.ed. impermeable containers, 
and be l"beled In accordance wilh 
paragraph (k) oC thI ... etlon. 

(4) Prot8CUI'. cJothina 101' lWlIIOvoJ. 
demolition. and renovauon OptlroUOll&. 
(i) The competAlat pet'lOa .hall 
periodically examin. workawta worn by 
empJoyeea fot rip. or tAlan that may 
occur durina performance of work. 

(ii) When riPI or t.an are ct.tected 
while an employ .. Ia woridna withia e 
negative-pre,.ure eoclolure, ripa and 
teUi ahall be lanmadiately mended. or 
the workauit ah.a11 be immed1aLely 
replaced. 

(j) Hygien.lociJiti •• and practica­
(1) General. (I) The employer aha11 
provide cleaa c:haage areaa Cor 
employ ... requind 10 wotk In resu1ated 
areu or required by parqraph (1)(1) ol 
thi' aec:tioc t.o wear protacdve clothiq. 
ExCl!ption: III u.u 01 th. cba.ap aru 
requirement ,peclfied in parasraph 
0)(1)(1), the employer may permit 
employees ensased In amall aca1c. Ibort 
duration operetiou. e. described In 
paragraph (e)(a) ol thIa aec:tioa. to clean . 
their protacUv. clothiaa with. portable 
HEPA-equipped vacuUID beCon aucb 
empioye~1I leave the are. where 
maial£:nance wa, performed. 

(ii) The employer lhell ensure that 
chanae areu are equipped with 
leparate ItOrase fadUtiea Cor protective 
clothina aad Itreet dothi.ag. In 
accordance with Md10a Ilno.141(e). 

(Iii) Whenever food or beverqn are 
con.awned at til. worblle and 
employee. are expoaed to alrbom. 
concentrallaDa of ube.1oI, tremoUta, 
anthopbyllite. actiaoUte. or a 
combinatlon of thae m1Derala In ext:ai 
oC the perm.llilble expoau.re limit. the 
employer .ball plOvtde lunch aru.a lD 
which the airboma COQCeDtntioau 01 
sabetto .. tremoUt .. anthopbyllite. 
Ictinolite, or a combination oC theM 
mlnerall are below the acUon level 

(%) Reqw'remllnu lor removal. 
dtu1loJiuon, ond I'8IIOIIOtiOlJ op«atiDl»­
(i) Decontaminauon area. Except for 
lmall ac:al .. abort dunUoa openatiOD.l, 
.. delCribed lD parqrapb (.)(Il, ollhia 
aec:tion. the employer ahall ntabllah a 
d.econtaminaUoa area that la ad)&Qnt 
and connected to the rqWated are. far 
the decontamination 01 employ ... 
contaminated with ubntOl, tremoUte, 

~-:!!~ 
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Ilnthophyllil" or actinolite. Th. 
deconlaminalion art. Ih.U conallt of an 
equipment room, Ihower Ira •• and clean 
room in .eriel. The Imployer 1h&1J 
enaure that employee. enler and exit the 
regulaled area througb the 
decontamination area. 

(ii) Clean room. The clean room shall 
be equipped with It locker or 
appropriate Ilorase container Cor each 
employee'. lUe. 

(iii) Shower qretJ. Where Cealibie. 
ahower faciJitie. ahall be provided 
which comply wilh 29 CFR 
191o.141(d)(3). Th •• howera aheU be 
contiguoUi both 10 the equipment room 
and the clean chanRe room, unle'l the 
employer can demonltrate th.t thi. 
location i.e not fea.ible. Where the 
employer can demonllnte that it i. not 
feuible to locale the ahower between 
the equipmenl room and I1le cleaQ 
chanselOOm. Ihe employer uUlll enlure 
that employeea: 

(A) Remove .. be. to .. tremolite. 
anlhophyllite. or actinolitAI 
conlaminatilln Crom Iheir worbuit. 
Ulins a HEPA VKcuum befure proccedlns 
to a &hower thAt i.e not cantiluoua to the 
work area: or 

(BI Remove thair contaminated 
worksui ... doD clean work,ult .. and 
proceed to a ahower that it not 
coatipouIto the work are .. 

(iv) Eqwpmttnt mom. The equipment 
room ahall be IUpplied with 
impermeable. labttled bagt aod . 
cont.aiAers Cor the contaiDment end 
diapoaal of coatamiDated proLacUn 
clothing and equlpmeat. 

(v) DectNrtominotion area .ntry 
procM:lura. (A) the employer aba1l 
eaaure that emplOYee&: . 

(1) Bluer the decoatam1a&UoQ area 
throush the clean room; • 

(2] R.a1llOW and depoalt .treet dolhlnt 
withLa a locker provided for their UN; 
and 

(3) Put on protective c10thins and 
relpitatory protection beCore laavtq the 
clean room. 

(8) Before entering the enclo.ure, tba 
employer ahaU enau.re that employee. 
pua through th.a equipment room. 

(vi) lJeaJntaminouon onra lUCit 
pt'OC«iura. (A) Before leavins the 
resuJated are., the employer .hall 
anaure that employeea remove all sroaa 
coataminaUon and ct.bria Crom their 

. protective clotbi.ai-
(8) The employer ahall aa.u.re that 

employ ... remove their proled1ve 
clothinc In the equipment room &ad 
ct.polit 1M clothiq In labeled 
impermeable bap oe coot.ainera. 

(C) The employer ahall eDaW"ll that 
emploYIH do not remove their 
retpiralora in tb. aquipment room. 

(s.c.. 1 t:zt...sI(iJ(2)(VlKC)1 .. 
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(0) The employer .haU eruure th.t 
employee •• hower prior to entering the 
clean room. 

(E) The employer .hall eruure that. 
ter .howering. employeea enter the 

lean room beCore changing into atreel 
clothes. 

(k) Communicotion of hozord$ to 
empJoy«-J-{l) Sign •• (i) Warning .Igru 
that demarute the regula led are •• hall 
be provided and diaplayed ., each 
location where .irbome concentrationa 
oC .. be.lo .. lremolite. anthophyllite. 
actinolile. or a combin.lion oC the .. 
min era'" may be in exce .. oC the 
expo.ure limil.pre.cribed In paragnph 
(c) oC thia lection. Signa ahaU be po.led 
at such a di.tance Crom .uch • location 
thaI an employee may read the aigna 
and lake necelNry prote..ctive atepa 
beCore entering the area marked by the 
algn .. 

(iii The warning aipa required by 
paragraph (k)(1)(I) oC thia eecUoll1hall 
bear the CoUowina i.nlonnaUoa: 

DANCER 
ASBESTOS 

CANCER AND WNC DlSEASI 
HAZARD . 

AtmiORIZED PERSONNEL ONLY 

RESPIRATORS AND PROTECTIVE 
CLOT1i1NC ARE REQUIRED IN nus 
AREA 

(iii) Where minerala in the regulated 
, • are only tremoUt .. anthophyllite or 
tinolit •• the employer may replAce the 

lenn "aabeatOl" with the .ppropriate 
mineral name. 

(2) [.QMls. (I) Labela ahall be affixed 
to aU producta containins ubeatoa. 
lremolite. anthophyUite. or .ctinolite 
.nd to aU coDtainel"l contalnlns auch 
producta, including w •• te contalnen. 
Where Ceaaibl .. 1n.laUed aabe.toa. 
b'emoUt .. anthophyllil .. or .ctinolite 
product. ahaU cont.in • viaibl. labeL 

(U) Labela ahaU be printed in larse. 
bold letlen aD • contraaling 
background. 

(iii) Labeb ahall be uaed lD 
accordance with the requiramenta 0128 
CFR 1910.1200(1) of OSHA'. Huard 
CommlUllcaUOQ alandard. and ahall 
contain the lolowtns lDlormaUoa: 

DANCER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATINC DUST 

CANCER AND WNC DISEASE 
• HAZARD 

(Iv) Where miaerala to be labeled are 
only b'emoUta. anthophyWle and 
actinolite, th« .mployer may replace the 
lerm " .. be.to«" with the appropriate 
mineral nama. 

(v) Label •• hall conlain a warning re.pu--Iora A. reqllirod by zg CFR 
.Ialement against breathing airborne 11l10.1:H; 
..be.toa, lremolile. anthophyiUte. or (f) The appropriale work practlcn Cot 
actinolile libera. performing the aabetto .. tremollte, 

(vi) Th. provisiona Cor la~. required anlhophyllite. or actlnollte job: and 
by paragraph. (k)(2)(IHk)(2)(lv) do not (C) Medical .urveillanca program 
apply where: requirement&. 

(A) •• be.lo., tremoUt .. anthophyJUte, 
or actinoUte fiben hav. been modified (Ii) A reviewal thla ataad&rd, 
by a bonding agent. coaUna. biadu.Jl" -' lncludins appendl~ . 
other materiaL provided th.t the.. (4) Acc.u 10 train"" tnat.nau. (I) 
maJlulacturer can dAtmoDitrate that. n •. employer .haU m.ke re.dlly 
during aay reaaonably fo ....... bl. UN. avaIlable to all aRected Imploy"a 
handling. atorap. di.poaal, proce .. ing. wtth~ut coat aU written material. 
or tranaportatioD. no airborn. relating to the employ" tr.lnlnc 
concentrationa of aabe.tO&, tremoUt.. prosram. inclu~ • copy of Ihia 
anthophylUt ... ctinolite, or. rqulaUon. 
combination 01 thea. mineral ftben in (II) The employer .haU provide to tha 
exceta of the actioD lev.l will be Aaai.tant Secretary and the Dlntctor. 
releaaed. or upon requa.t. aU Inlormation and 

(H) a.bealo .. IJ'emoUt., anthophyllite. traJnlas maleriw relating to the 
actinolite. or a ComblnatioD of the.. .mploy .. lalormaUDD and traJn1q 
miDerab I. pruent 10 • prodUd 10 proaram. 
coDCeSltratioDlI ... thaD 0.1 perceot by (I) HowdHpinr-{1) Vocuumi"" 
welshL Wh.,.. v.Cllllmln,mathod.a are .. lacted. 

(3) Employ" in/ormation and HEPA Dltared Y8cuumln, equipment 
troini"" (I) The employer .ball IDaUtute ml&lt be uaed. 1"be equfpalMlt aba11 be 
a tralnina prosram fat aU m:,IGyMa UMd and emptied 10 • IIWlDCr' that 
upoNd to airboru conceatrat1ona 01 mlnlml'. the I'MOtry of albatae. 
•• batoa. tremoUt .. anthophyWt.. tremoUte. uthopbyWte. or .cdDoUte 
ac:tlnaUte, or • combiDatioa 01 the.. 1010 the woricpl.ace. 
miaerala ill exce .. of the .ctfOllleval (2) WQ6t. di.pc»aJ. Aabettoe wute. 
and aha1I eDiute their parUdpadOQ 10 eaap. debriI. hap. containerl. 
the.ptOSlU;L · eqaJpmaat. and coataminated cIotblas 

(u) Tra1nina a~ be provId.d prior to cooalped far dlapoaal.b.ll be cou.ct.d 
ac: .t the time of laiUal ..... pm«nl, and d1apoaed allo ... led, lAbUd. 
uale .. the employ .. baa received lmpameable hap or otb.t clOMd, 
equivalent tra~ with1D ,:&revioua lAbcled.lmpermaabt. coataiDer&. 
t;:::ner~ and at e .. t &OIl J (Ill) Medical ,UlWillanc»-{l) 

(iii) Tba traiains PI"08JUI Ihall be Ccn.rtuJ-.(1) Emptor- c;onnd. Tbe 
conducted 10 • meaner th.t the emp~)'U aha1IlDaUtut •• medk:al 
employee ... able to Wlderataod. The aurmIlaoc. Pf08I'&Dl for III emplo,.... 
employer .hall elUlure that each auch aaaqed 10 work Iovalvlns In. 01 
amployee I. wormed of th.loUowlnF uhatO&, tnmoUte. anthophJWIe. 

(A) Melboda 01 rec:osaJDnI •• beatoa. .ctInoUte « • combination 01 tbae 
lremollt ... nthopbyWte, and .ctiDoUte:; m1Derala..t or aboYe.tha ac:t1oa \ani 101' 

(8) The health effecla aaaocIated wlth 30 or man daya per yur. or who are 
•• be.loa. tremolite. anthopbyWte. or requ1nd by tbJa Mctf011 to war . 
actinoUte upo.unr: DepUv. preuv.re ruptrators. 

(q The relaUoDlhJp between amokiDI (U) Ibcamination by a phy.ician. (AJ 
and .abalo" tremolite. anthophyllite. The amployer Iha1l eaava that aU 
and actinoUt.lD produdng lung cancer. medical .,..mln.~ and procechna 

(0) The natura of OpetatiOlUl thet .... performed b, at UDder the 
could reautt lD exposure to ubatae. IUpIrvtalO11 01. Uceaaed pby.lclan. ud 
tremolite. anthopbyllite. and .ct1aoUte. .... provided at no coat to the ampq .. 
the importance of Decuaary prot.act1v. and at a NUODable Ume and placa. 
controla to mJaimJ.u axpoaure 1aclud.lDa. (8) Pu.oaa otbar fbaa IUCb Ucaa.Md 
I. applicabl .. ~ CODtrola. pbyak:iaDa who .dmlnIater the 
M)dr. practice .. raplrat.ora. pulmonary fuacUOQ latina rwqairwd ~ 
bouaekeeping procedurea. hniau thia MCt10a IhaJ1 complete. tralDfac 
CadUlIe .. protective clothlD& COUI'M in .p!rometr'J apoaaond by an 
decontaminatioD procedurea. emarreocJ appropriate .cad.amlc 01' prof ......... , 
proc:edura. and waat. dlapoaal inadtutioa. 
procedure&. and any neoeaaary (2) M«JioaJ U4lIIinotJOIU and 
inallUCtiOD lD the UN of th ... coatrot. conauilotion.-{I) P¥wq1lllUlCY. Tba 
and procedural: employ. IhaU make .vaUabt. IIMdk:al 

(E) The purpoM. proper UM. flttiat IX. m!ut:1ooa &ad coaaultaUoaa to aQ 
lnauucUoaa. and llmitatioaa of employ.. covered UDder parqnph 

(Iec:. 112U1(_K2)(I)) 
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(m)(lJ(i) of tliia sf:ctiun on the following 
sclleduleli: 

(AI Prior to Itssignment of the 
employee to an arell where negative­
preuure respirotors OtiC worn: 

(8) When the: !!lIIplo)'~c i:. assignetlto 
an area where expo lure to 8IILe5101, 
trl"molite, anthophyllite, IIclinolitt!, or II 
comLinaliCJn of these min!!rull muy Le at 
or above Ihe aclion le\'cl Cor 30 or more 
d:ays por ytIAt, a mecJial exa,ninatioll 
mUlt bc= Riven within 10 workinL! dilYs 
following the Ihirtieth d"y oC e:cposure: 

(C) And at leillt annulIU)' there.fter, 
(D) If the enmining phYlicilin 

liclermin!!s th.t Itn}' of the eXMminwtionl 
Ihuuld be providt'tl more frequtlntly thlln 
lpe\:ified. the cnt(lloy!!r , .... 11 pm\'ide 
IUc.;h f:lUlminlflions to aCCech,:d 
f:mployceli III the Cre:qucncici 'pcclrictl 
by the phYliciajn, 

(E) EJCuplicJn: No medicltl 
eXlloWllltion i. n.'quinul oC lIny 
employee iC udcqUlfte rec:ards shuw thld 
the employee hll' been exllrruOed in 
accordance with this ~aRJ'Uph within 
Ihe pllltl'yelir period. 

(iii Con/lml, Medical exuminaticml 
mllde available punuant to paragruph. 
(m)(2)(iJ(AHm)(211i)(C) oC Ihi' lcetion 
lllaU include: 

(A) A mediClllllnd work hiltury with 
lpeciwl empbaai. directed to the 
pulmuolAt)', cardiovlIlC:ulur, lIud 
gll.lroiale.Umd .Yllem" 

(8) On inililll euminulion. Ihtl 
lillAndanlized qUc:.liUMuirc cunluinc:cl in 
Appendix 0, Part 1, and. on KMOiII 
clI.Uminulion, the wbbreviwled 
IIMdurdized que.tiuMuire contwned in 
Appt:ndix D. Pllrt Z. 

(e) A phYliC4i1 examination direcled 
tl) Ihe pulmonary lind Raltmillt~'linul 
'yIICrna. including "_~hell 
roenlgeno8ram to be udminillen:d "I the 
dilcretion of Ihe phYlician, lind 
pulmonary Cunction 11:.la oC (orc".cJ \"ilal 
capacily (FVC) and farced expiralory 
volum&: at one lecond (I-'EV.), 
lnl • ."nrtaUon and cl ... iCicilliun uC cheat 
rocnljcnograml ,hall be conductc:d In 
accord/ulce wl!h Appendill. E. 

(D) Any other euminaliunl or tl!ltli 
deemed necellary by the cAllminina 
phYlician. 

(3) InfamIa/ion pfU~'idt:d to th~ 
physician. The enlploycr ihllll pru\'ide 
the following in(oQT\lItion to Ih., 
examinina& phYlici .. n: 

(i) A cupy or Ihil Ilundun) .. lid 
Appendices 0, E. lind I: 

(iI) A deacriplion oC Ihe aCfc'f:tcu 
employee'l duliel III Ihe)' rcllilc 10 thll 
employee'l expOIUl'e: 

(iii) The employee'" repres.c/lt~Ii\,1I 
expolure le\'e/ ur .. nlicipatcJ "XpU.II/ ~ 
le\'cl: 

(i\') A dc,criplion oC any personal 
prolt:o:th II dnd rClpiriltor}' equipmenl 
used or 10 be uaed; Ind 

(\'llnCormillion from previoul medical 
e:caminillioni oC the affecled employee 
that is not otherwiu .vailable to the 
eXlimining phYlician, 

(41 Ph)':iician's wrillen opiltion, (i) The 
emplu),cr lhall oblain .. written opinion 
from Ihe ex .. minina phYliciMn. Thi. 
wrill~n opinion .IwU conlain the relull, 
o( Ihl! medial examinatiound .haU 
include: .. 

(A) The'phYliclllR'l opinlun III to 
wheth!!r Ihe employee hal any cialected 
medical conditionl Ihal would iliaCI the 
employee II an increaNCi rI.k of 
mlllerilli hculth impai.n:lenl from 
e"pUdurc 10 llbelilOI. tremoliCc, 
anthophyllllAl. or Idloolila: 

(Sf Any rocolNUendod Iimilaliona on 
the cmplo}'c:e or on the "'e of personal 
prolective equipIMnt IUch II. 
relpirlitOrl: and 

(C) A .IMlement thaI the employee ha. 
been Informed by the phy.icillO oC the 
R.ull. oC lhe medical examinaUoa &ad 
of Imy medical candiUOQI thilimay 
reault from a.beatoa. tremolita. . 
.nthophylUt .. or actiaGUle upoaIU'L 

(ii) The empluyer aba1l inltruct the 
phYlician not to reveal in tb. written 
opinion givea 10 tb. employer lpecific 
findinp or dlagDOsa unrelated to 
occu~UolUllexpo.ture 10 lllbe.tO .. 
ttcmolilo, anthuphyllit •• or acUnaUII. 

(iii) The eRlploy.r ahIIU ptO"ide a 
copy oC Ihe phYlician', wrillen opiDiaa 
til Ihe IICfected employ.,. withiD 30 dIIy. 
frum it. nrc:eipL 

(n) Rcc-.ordkHpill8-{l) OIJj«livtl data 
fur eJCuOIpt«i op6f'OtiOM. (i) Wbenr the 
emploYf!r hut relied on objectlve data 
thut dl.'monatrale that producllmado 
frum or conwiuing asbaloa. crelDOlile. 
IInthophyltite. I)( actinollta arc not 
CUlllible of relelling Oben of ubestOi. 
tremolile, anlhophyUih:. or actinolite I)( 
a combitullioo of tholO 1DlD .... 1a. in 
concentrationa at or abo,,'e Ih. action 
level lInder the expect.d condUloal of 
procellifll. UM. or handUna to axempl 
IUch operaliCln. (rom th, Inilial 
monilnril1¥ mquiremenll Wlder 
parlgrMph (0(2) of thil aectiGR. the 
emplo)'er .huU ellabUah IlJld maintain 
an llceuralll record of oulectlve dulll 
n:asonliLly reUed upon in IUPport uf the 
exemptiun. 

(ii) The record IhaUlnclude IIlleul 
Ihe folluwina inCllnnalion: 

(AI Tha= producl qualifying (OE 
cxecnp:ioa: 

(nJ The lOutca or the objcctive cUita: 

Ie) Th. lelUna protocol. multi uf 
le.ting. ,,00/1)( IIRalYlia oC lh4t malerilll 
for the releul4I or ubealos. tre01Olite. 
aothu~byUite. or IIClinoJile: 

lUI A ducription 01 tzu, opcr~iiun 
exempled and how the data IUppo."1 the 
exemption; and 

(E) Olher data re/ev.nt to the 
operlltioru, malcnall. procelling. or 
employ«:e expo.ures covered by Ihe 
exc=mplion. 

(iii) The empll'yer .h.ll mainl.in W. , 
record (or Ihe durlltion oC Ihe employer'l 
reli:ance upon IUch objectiv, dllia. 
. (21 £'fPO'ure measuremenu. (i) Th. 
employ.r ahaU keep an accurale record 
o( 1111 ma"'W"emenl. biken 10 monilor 
employ .. UPO'Ul'e 10 albeltoa. 
ttcmolile, anthophyllite, or actinolite a. 
prelCribed In pllrllgrwpb (0 of thil 
l4ICtJon. 
Nola: ThAI emplayw may utUla 
thai sarvicel of cwnpclent orglllliuliOM 
IUch u indUilry tn.de .uoci.lionl lind 
cmplu)'ee ... ocilllions to maintain tha 
recorda required by thia aec:lion. 
. (iJ) Thia record IIhIlU Include at leilit 
the foUowlni Wocmation: 

(A) lbe dille of mcalW'elMnt: 
(8) 'I'M operation Involvinc expoliure 

to lA,bellGa. Crecuolile. anthophylUte, or 
actinolita tlutt la beina mOcUlated; 

(e) SuaplLna and analytical aaathoda 
used and evidenc.e oC their lICCW'ac:y; 

(D) Number, ducaUoo., ud raul .. 01 
aamplea tWa; 

(E) 1)". of prolective devicn worn. IC 
any: lind 

(f) Name.lOCiwl security Dumber. and 
..~ ot tM Imployee. WhOM 
.xpoautet .,.. repteMl"eG. 

(W) The employer Will maintain thia 
record lor.t lua.' thirty (30) y ...... in 
ac:conwu:e with 29 CFR lQ1G.2Q. 

(3) MedicoJ .urv.monu, (i) The 
Imployer ahd .. tabUIb and maintain 
an accurate reco.rd Cor each eraplor" 
lubJect to aaedc:.alawwUlanc:e b)' 
pal1lp-apb (m) of thia teCtiuQ. In 
accordance with ZII CFR lQ1Q.2Q. 

(Ii) TheI"8COld thaU include at leut 
the (allow"" ~onnatioa: I 

(A) The IWIM and aoc;ial MClUity 
number of the .... playec; 

(8) A cap)' oftha .raploye.'. mftdkal 
examlDaUun retialtl. 'acludlntl the 
m4ldiaal hl.t\Jry:qua.Uoanalte 
reapoaaea. reaut. oC any te.tl, IlIld 
phylidan'l recocuneocUtioRl. 

(e) Pbya4cian'awrilten opiAiona; 
(01 Ally amploJee medical complalnlJ 

ralated 10 expo'ln 10 llbeltGa. 
tremolita. anthoplylUte. Of' actinoUte: 
and ' 

(E) A copy of tht lnCol'1'D.at/oa 
provided to Ibe p~liclao al required b· 
par8lt1tph (m) oC bia .MIClion. 

(iiil The empioyv aha1l eMute lbat 
thll rec.ord i. maict.a.iDed Cor the 
durlltion oC empla,menl plUl thirty (30) 
yean. in accordarc.e with za Oll 
1\/lQ..20. 

7-1G-4I 
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H I Training recorcla. The employer 
~h;.11 mdinl"l0 ail employee Iroining 
-.. t;IJrd ... fr.r r.nt 1 YI! .. r beyond fhe lut 

( "e of l'anploymcnt by that employtr. 

sIAI'at/abllity. Iii The employer. 
"p.)O wnlltn reqlll'st. shall mak!! all 
rt·c,lIrJ ... rC'qlli~eu to he maintained by 
1!1I:J :I~cfion IVdilablt" II) Ihe AUlstant 
'\C't."rel;uy and the llireclor for 
,·' •• m,n"IIOI1 anu copying. 

liil nle employer. upan reque~t ... h,,11 
"I.ll..e lin\, ""polure records rr.quircd by 
n.lrallrilphs 10 lind Inl oC Ihis ."clion 
.,\';ulable f.,r examination and cop)'ing 
III HIfI'!Ch.oO employeell. Cormer 
'!:III,lup:r.s. ue! i~;'Ialr.d tP.(lre."nl:lIivca. 
... :J 'hl ~ .'\uisldl1t Sr.I:rr.lurv , in 
•• ::r:llrtlitnce wilt: 29 CFR 191O.~H}-(e) 
.,"d (JrHi). 

(Iiil The emjlloyer. lipan requr.ll. ,hall 
lTIilk/! "",pluyee mediC3( records 
":lluired by p~ra::raphs (tTl) lind (n) of 
IIII~ s~linn aVllil~b(e (or e"Hminalion 
., ;!!I I;IIJlyinllln Ihe !\uiJjecl r.mpluyee. 
il:wunc hH\' ing Ihtl spedf:e wrillen 
• ..• 'n~nl of Ihe luhjeel em"loyr.r.. and Ihe 
"'!I"i~hlnl Set:~lary. in accord'lnce wilh 
~, CFR l!JIO~ 

Iii) Tmns,fer 0/ TeC(lnls. (i) The 
t:r:aployer shall comply wilh rhe 
",qu.rcmenls coner.minl! Irans(er 0(' 
rt-cords scI Corlh in ~ CFR 1910.20 (h). 

Iii) Whrnever Ihe employer cease. 10 
'., lJusinc$ll and Ihere is IIU auccessor 

(~ ' ,Inver Iu receive ilnd relain Ihe 
. ,rti~ Cor the prescriOOd Jw.riod. the 

t:mplu) er .hull noliCy the Director at 
1t!1IS1 90 dllYs prior 10 di.poaal and. upon 
n:quesl. tranamit them to the Director. 

(0) Dole.-{l) Effective dol": This 
seclion ahlll! become effective (Insert 
l'dl., 30 doya Cram publication in the 
Fltd .. l RqlstcrJ. Th. requiremeola or 
Ihe a.bello •• landMrd l&a4.&ed in June 
1!172 (37 Fa 11318). u amended. and 
publiahed in zg CFR 1910.1001 (1985) 
!'emain in eCCect unlil complillnce i. 
Hcllic\'t!d with the paraUel provl.ions of 
Ini. Ilandlllrd. 

(Z) Start-up dou .. (i) The 
r~uir...·mt:nl' of paragraphs (e) throulh 
(nj oC Ihi •• eclion. incJudinlthe 
enllinecring conlrol. Ipccified In 
pllrllgnlph (g)(11 of thi • .eclion. .hall be 
complied with by (Inl8n date 210 days 
Crom pulJlic:alion In the Fedeni 
1t~lerl· • 

(p) Ap~ndica. (1) AppendJcea A. C. 
D. and E 10 Ihia .ection Ire incorponled 
III part or Uti. aectlOD and the conleDta 
oC IheM appendicea arw mandalory. 

(2) Appendicea B. F. C. H. and 1 to thta 
sp.cllon are infonnallonal'and are not 
inlended to crelle Iny Iddilional 

. ',bligalionl nol olhcrwil8 impcKed or to 
. ·tracl from any exi1tina obligationl. 

Appeadl& A III § Ulla.~HA .... n.QI 

).Idbod-Mand.olory 

Thi~ m~nU"lury ~ppeIlJII' .p..cili ... Iht: 
procedure (oJr In~IY~1n1l air .. mplu lor 
.. ~b.!"o •• Ircmolue. anlhnphyllile. lAnd 
IIL,u,olilc lind ape':l:i.:. qll~hl)l colllrol 
pmLcJII/"u Ihal must be imple:mcnled by 
IlIhu,.-uunc. perlomulli d.a ~""I~·.i •. ThO! 
'Hm~'linll and Inillylical mCllhoJl deactilw.d 
bf!lnw repreacnllha elr.mcnll ,,( Ihe IVllilOIhle 
mnnilnrini melhodl I.llch .. lhe NIOSH rowJO 
nlelhCldI which OSHA cnnli"'tra 10 be • 
esaenll,,1 10 achle:It'P adaq~le empln}'CfI 
CIIptJIIIOI munilorini while IIl1u","i:!" 
r."'pluycl'll 10 IIH melhooa Ih., lire Illredc!Y 
nt .. lJli.hcd wilh," Ih."r o'¥;,niz.-tlio;\& . .... 11 
rmllloyCR who .re requintd 10 cund",,1 ~ir 
mum'urin, "nder par"GfUP" In or Ih .. 
.1001II1Hrd are required 10 1lIIliu .. nlllrli".II1 
lul"' .... ll)ric. thil' Uti! Ihi. PI'Ol'.eoJun. (lr all 
~ui\ "I .. nl mO:lhod. ror callfICltna .. nd 
IMI)'?inR IImpla. 

$.Jm"lill[; and III1QI}·ticul Pror.r.tiur. 
1. Th ...... mplin. medium rew air "''''pl .. 

.hull be mixed cellulose •• Iet filt"r 
memhranes. TheM ahlllllx dcsipwlf!d lit the 
m.-Inur.,hlrcr .. luil.ble I", pa,,"l.,., 
lrenlolile. Inthophylli ... and lICIlnollle 
cuonlin .. See below rur ~ 01 blun .... 

1. 1M pnrened t:OllecUoa dltvia WU be 
Ihe Zo>nlm dlameier CIa ... t .. wilh I" opm­
I.ced ~ exte",lon cowl 1M 374m 
aa .. II._y be tUed if ~ry but Oftl,. if 
w"lI4m jU8l1licatioa Co, the need to u.. tb. 
l7-nw (alltr c.uM1l. accomp40i .. the MIIIple 
.... ull. in the employ .. •• IIlpOIIlI'e IIIOClitClliIll 
ntcOttl , 

1 An ,tlr nuw till. between o.s Iiler/lllill 
and ~ Illen/min ah<IU be acJlCled lor tbe 
U/rnrn ea ... llc:. II the 37-ca. ClIICIIIII 
uaed. In .lir (low tIItl betwMCItliler/lllin 
and ~ liten/min.hall be Mlected. 

4. Wh" ... pouib ..... auRldecl air volUIII' 
(or .ada air II1II111. ahodJ be coUec&ed 10 yield 
bel Wl1i'il 100 and 1.;100 fiben per 1qIW'" 
milllmet .... oa !he _brme 0I11t. U I OItar 
d.,itc:a.a In .ppeU1lnoe or if looM dual Ie _ 
01\ Ih. filler. I MCOOd ... Ihall be 
Itllncd. 

s. Ship lhe I&IIIpl .. Ia I ricld cantainer 
with I .. fficiant pacXinl11181eria1to pmCIII 
di.lodlina !he coiHJctcd fibln. Pltddaa 
m:atmaltlwt hal I hip .Mdro.iatlc charwe 
Oft ill 8UIf.a ( •. ,~ expanded polYII)TttM1 
c:.nnot be uc:d bec.a .... auch malMild CMQ 

".IIU" 10M ol fiben to lIM aid ... wIt.. 
ca_tle. 

a. c..UbnJt ••• dt pcnoa.aII&llI:II'UIIC pump 
be(me .. nd a(ler use with • "1'~lIItivl 
nll~ ca ... Ue Itlltalled lIetw_ lhe pwap 
IInulhe t:allbnJtlon devlca. 

7. Pcnonal .. ·mplel alwll be luea Ia tH 
-broaathlnl _* ollhe .mploy .. II .... 
IIlIached 10 or nut the cal", or Lapel_ 
lha worke(1 'IICCj. 

L Fiber callnl •• h.1l be IIIIIcM bJ JM*tlv. 
ph ... e conlrul uainc a miaolCDpe witla M • 
lu 10 X eyepieca and • 40 10 46 X objective 
(or a lullil m..an1nc:.llon of appnnlimalaly 400 
X lind II nWDeriCOIt a ,""lin ol Q..tIS to G.7S. 
'11w! miaolCOpe .lwll al.,.,. ailed with a 
.~n Ot utue filler. . 

a. The miCf'08C01H' ahall be nded wilh • 
W .. llon-Becl.~11 r.yr.fliOlC8 ,",lleule ealibrated 
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ror • lIrld di .. mr.ler o( 100 micromalen (+ / 
- Z nur.mmel",.,I· 

10.11,,: "",, ,c· .hi(1 Jdtc.Uon limil or Iho 
nlir.m8C'npc sh;:!: be .bulill d"Srcr.. 
m .. ~, .. trJ u:oi"i 'he I1~E phase Ihift Ie. I .lillt 
liN nutlinf!t1 beluw. 

I. PlilC," Iht! 1".1 .lide: on Ihe micrn:tCnpc 
.lllIe Inci ccnlf'1' illJndtr the phuc objeclivr. 

b. Bnn. Ihe bluc:kl o( ;rooved Iinel Inlo 
(onJa. 

~rlw ~lid .. CUllliw 01._11 IIIlI of 
;roond Iinci I .. ..oJ. M fI'OOVcI to c"ch block I 
in "'",...ndlnll order of vill"'ilily (rolll acl. 1 10 
7. lI:ven bci.'tllhll lellli "ilible. The 
reqllil?mcn!1 lut aabMlos. Irclnolile. 
.n!hnphyl!il~. an'" aClir-OIlile COtlnlln, are !hilt 
Ihe Glir:rnacopc uplic.s mlill reNI". lhe 
pt1C/U"ed lin". in acll campIClcI)·. allboulh 
,hey mIIy "PJIClr some",hllt faint, ""d !hat 
Ihe KtOOvr.u liMI in xl, II OInoJ 7 mUll be 
in"iulJl ... So!'1 4 .. nd S mUll be .tlp..c 
paclilUy viaible bill nwy vary IlilJhtlyln 
vilibillly t.elw~l1l11icroac:opn. A IIUC'OICIlpe 
thllll.i11 10 fM<I!l It .... l'Pquitvmenli baa 
either 100 low or too hllh • raolullon to be 
u-t lor ..t..cn.. tnroollla. anthophylUta, 
and ... '1!nolile COI&IIlin .. 

c. U 11M Imtt~ cMleriotII .... de ... loci 
.tI(uac lIM mlQ'OKOpc opllc:a. U. the prob&e .. 
pct"Il.l .. r.wlllt the microecope .. nulKtarw. 

n. £iK:h Nt 01 Wlllpiee taken wiD Indude 
10 perea,at blub or I IDioimIllll ol Z lllaab. 
1M blu" .... uJlI IIwtU be lveraaed lind 
IUblrKted (rona th~ aulyelcal raulla before 
"'portinc- Any IIaIlplel rr.prnated by a 
blltnk hevin, • fiber COVIIIn UCItI of 7 
liben/1OU n.1cb lhaU b. "'\eclecL 

1Z. 1M _pia "U be _ted ." (be 
It.IIOM/INa:lla _tbod or I IMthocl wid! 
IItIlqulv.t.at indn 01 rolraclioa lAd IlaW.ar 
darity. 

13. CItNec\ .. 11141 loIlowtnc coua&1l11 NI ... 
.. Coual ordr abent I!qual to or IoatIar tba 

S .. Iaoatclcn. MeUlltll the I .... of c:urnd 
IIben aloa1 th. c:wn. 

b. Count aU pwtIc:Ies .1 ........ tr.nIoli ... 
.nlbopliyllSte. and actiDoll .. lbll ban a 
,-,,¥tb-&a-widlb ratkl (upec:t ratlol oC J:l 01' 

veater. 
c:. f1bera l)lilll eadrtly witbio the boundat7 

ollhw WallOft.8Itckau aratlall. Jkid ab.a1I 
ntQjve • t:OWIl 011. P1ben aoaaint Ih. . 
bouDdary oac.. _Inl 0111 aocI wibla the 
circle. .... U 1'ICiIt ... the c:ouat oCone ball (~). 
Do nof _I allJ IIber IMt ~ .. 
.,..tlcu1e boundary awn than oace.llejec:t 
aad do aot couGl M)' other "ben ewa 
thcNsIh lIMy IN)' .,. vItIb" outalcle ~ 
p1Illc:ul. -. 

d. <=-1 blllld1 .. 01 ftben .. OM aNt 
aa .... lndlvi" .... nbera c:ao be ldaaUIed by 
obe.viRil bach enda ollA individuod Iber. 

.. Count IIIGUIIh 1"'I\Q&Ia n.lds 10 1'dd too 
ftben. Count I ~ ol zo n.Idc.1ap 
_tine It 100 fteIda reprcILaM ollllMf 
_L 

14. BlInd teCDUftll ahall be Coadlldecllt die 
",Ie oliO 5*'C"'L 

()MJJ;I, Conuu/ PrvcaJw. 
1. lalntlat-wlury JItOIN& PAda w..., 

&ad/or .. ch compeIIJ with awn &baa ... 
~ COUAIIne .udee lIhaU .. t.b&aJa a 
111I~1y dealened q .... Uty --.nee 
JII'OIIrIIII 1n_I"inc blind ntCOWlll aad 

(lee. 1e:zua. ~ AJ 
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<"~mllan.onl Wlwfl"n Inlcruacullh,l, h, 
monllor th" v .. rr.lulily of cuunlina hy , .. ch 
m,croacc.pill and bel ween OIicrollCollisll. In II 
CDmpany with more Ihun one l.boraloC")'. Ihe 
procram Ihllll include allilibonlioriei. and 
'hull .. 1.0 evailial. Ihe laboraloC")"lo-
I. bon, laC")' nriob,lily. 

1. lnleriaborah,C")' prosram. E.ach IllllOnlur)' 
an.lyZllll ube.IOI. Ilemolile, IInlhoph~lIiloa. 
.nd .clmolilc "'lIIpl •• (or CDmplianc. 
d"'enmn&lIon ahllU impl.lII.nt In 
inlerlaborelaC")' qUlolily uluraau proerllm 
thaI II II mlRllllwn includel participalion 01 
alieul Iwa olher iadependenl Ilbotftlorir.L 
E..1.b I~boralor)' _hall participale in round 
rollia laalil\ll allelllt Clnce ner)' 6 monl'" 
wllb al le .. 1 IIlIlhe ulher lallc";llorin ia ill 
inlwborlllor)' 'III_Illy lIa.urllRCC IfUlip. £itch 
lliboralor)' ah.1I au bIOi I lIidea Iypical 01 ill 
O""D world~d (ur w;a in thia Prulrl,m. The 
round robia sh.1I be deaillned and Inuit. 
IAAlrud lUina IIpproprilile '''Iiaticlll 
.-chudoI08l'. 

1. AlIlndividullla. penunninl .. beitOa, 
tnmolill. anllwpb),lIile. and .clinolit. 
analYlii mUll have lIkea tba NIOSH COIU'M 
foe Mmplina and evaluatil\l airborne 
latwllua. tncnolil .. anlbophylUl" lind 
actinolite dUlt or an .quivI'.nl CDUI'II. 

" Whea 1M UII aI dill.,.ll aaiaolCGpa 
conlrib&:tn ta dillertlGCltS bel_ counl.et'l 
and lillaoratoria .. the .ffect of tho difrereat 
miaoecopelbaU bot lVall.l&tad lAd 1II_ 
Ini.c:talCGpe &haU be ,.,placed. .. DICI'IIIrf. 

5. Cwnal !'MUlti of 0-. quallly 
UllIRncI pnlp1IlN ahall be polled In .. cia 
Iabonlcwy \0 kuep th.l:l\laotCOpiali 
l.a(~. 

AppIIIIdJJI ... S ltu.Sa-DelI.lIeIII'rIcIIIi .... 
f. ~ TreDD&U., Arat.bopIayillta. .... 
AdiaoUte a,napliaa -' AAai,.Me No. 
H'=dn'P"J 

Thillppeadix conlOllIn, I delililed 
proc.edww roe Nmplinl .ad anal)'", and 
tocJudH lIIoee critical Nmeol, lpecified ira 
Appendix A. Employ .. ua GOI r.quired to 
UII thia procedun.. but they ua nqllired to 
UII Appendix A. Th. P"f'POM of AppmdlK B 
ilIa pravida I datailed .Ie~by·llc:p -PUna 
Ind IAIlyaie procedur. that coa(OI11\I to the 
cJemtIlU lpec:ified in Appeadix A.. SiQU t.b.il 
procedure _y alao ,Ianlillrdiu tba aa.aIY"1 
and reduce v.rtlllmt)'. OstlA eClCUUl'III11 
emp\o),.n ta UII thi •• ppendix.. 

AabeeIOl. Tremulite, AIltha"hyWtI. and 
Acli.ao1iI. Samplina and AMlYlii Method 

Technique Microacopy, Pba .. ContrllL 
1\A&lyte: Fibera (Mlaua1 collAll. 
Sample Preparalioa: Acatoae/lrilc:ntill 

tDethod. 
Calibl'lltion: Ph .... ah.iR dal.ct.iOl1 limi. 

I&bo.&l J dqJ--. 
JlaAaI: 100 10 1300 fiben/IMI" ruler are .. 
Eatimaled Umit o( OeLaCtioa: 7 fillen/lIlI1l" 

filt ........ 
Sampler. Filter (0.6-U WIt mbed celluloao 

Iller membrane, :L5-mni di.melerl. 
Flow Ral..: o.s l/miA ta LSI/min 1zs,1NII 

c .... ".t; 1.0 I/aiin 10 LSI/rnin (37_ 

CUM"." s..mple Vuhuaa: AdjUitlo ol.llIin tOO lu 
1300 fibetc./IND-. 

Shipawnt: ROIiIInI. 
Scmpll Slabllily: Indefinile. 
BlI&llU: UN of .. rrplcl(nunimum :). 

SI .. n.Juli An.lyUcal Etrc.r: 0.14. 
Appli<"..1Lilily: The Won.inl r.na" iI o.uz l/ 

cc /lUZG-t. .. ir Nlllplel 10 1.:!.$l/cc (~ .ir 
... mpici. Th. lIIelhod livea 11\ indu of 
a,rborne .. bellOo&. \ramo"le. IInu.ophyllltoa. 
and aclinolile fiLen but may be w.ed fIN 
.. Ih~r mll"riale Ilia II fiiJrou, al&la II)' 
inl4nina .IIII.ble p"ramelen inlO Ihe 
cOllnlinl Nln, The melhod dOft nol 
dlfferenll.le lH!lween "~IUa, II'Cmolilca. 
anlhuph)'Uil •• and aCUnolilc and ulbll filMrL 
A.belloa. \rarnolile. antbophylhll, Ind 
.ctinolile fiben I.M lbaa C&. o.u II,. 
di .. rnl:ll'r will nol be delected Id'lhii mal hod. 

inlencrencaa: Any olher a&lbom. fiber _y 
Inl.nere linca aU pamc:1H mlCiina 1M 
CDuntil\l crit.ria III CO\IQted. CJULia·like 

"paniclel may appeal' fibroua. Hilh In.'. 01 
nonfibrou, du.al puticlllllll)' oh.auw fibera 
in lbe fi.ld or view .nd raiN Ibe delectlon 
IiIUIL 

Re"acnl• 
I, AceLuM. 
1. TriAcalin (jIYCllOl trillCol:lll1a~ rwuaeal 

.,..d •• 
Specilll Prea&1Ili.aaa 

Acelone ia 14 .xll'Cllllly Oaawabl. Uqllld 
ond precautloaa IIIUlI be t.U.ea DOl to !pite IL 
Heali", a( ICICooa mUll be dOl1lla a 
venliJllLcd llboretcwy fuma hood uaina' 
n..nw:leaa. apark·"'" heel -.ca. 
Equipmaat 

1. Collldion device ZI-...... CUMtte willa 
IO-aw UlirWoa oowt willi ceUuI'*I .tat 
filIII'. U to l.1awa pore alae aAIi ~ p!Id. 

No&e.-Anal)'loll rwpftMGtetiVl nu.n f« 
fiber bIIckpourad be£ocw UII ud dilCll'd th. 
filllI' lot illlMlrl Ihaa , f&ben/l00 fWda aN 
(ouad. 

1. PerIonal aampllna pump. P'Mtar tbu or 
eql.i&lto o.s LJaai ... witIa fJn.ibI,a coaaed/aa 
rubin&-

3. MIcroecope. pbue _trait. willi ..... 
or bl"" fall .... to lOX 11.p.c.. &ad 40 to 45X 
phaM objactiYl (toeallGap.illcatioA ca 4OQX): 
numeric:aJ .penw.-lLI6to Us. 

" Slidea, ala ... ~ pre-doeDecl. 
ZS X i1111G1. " 

5. Cover ,Upa. Z5X~ IIIIIl, ao.l ~ IIGlaa 
otherwi .. lpaciBad br micn1ac:opl 
manullictutwr. 

6. Knill. -111q1ca1 atael. c:uned blacI.. 
7.TwHUf'L 
L A .. k. Cuth-type.laau1atcd IIIc:k. %SO 10 

SOO m1. (witb ~ Nbber .toppar ancl 
elbow.joinled II ... NbJna. 16 to U em IoAa). 

a. Holplllll. .partr..lree. .tiniaa type; 
bn tina 1IlIDt1e: or 1aL"I&IOCl ldlp and 
maancli.c atinu. 

10. SyriD8I. h)'JlCldanDic:. willi U .... 
needlL 

11. era tJcula. w.ltoo-8ecUtt tYJ)e wi th 100 
11111 diam.l .. circular field at the lpeclmaa 
plane (ua.-o.oa7I6aua" rrype C-Z2" 

No&..-Th ..... Uc:uIa La a&lloczHD&de (or 
ella llliaoacope. 

lZ.IISf./NPL ph ... contruC till allde. 
Mllrk U. 

13. TclHcope. oa.1.u ~ caat.erin&­
u. Slliae ~ lo..cn _ dlviUoN." 

Samplinc 

L Calibrate .Id! pInOQIIilllDlpUq pwDp 

wilb • rapraeAlaU". Maaplor in 1iG&. 

1. " .. Ian Ih. '.lIIpler 10 Ihe wc.ciuar". i.pct 
aa clo ..... I poa .. lIl. 1o the worlr.u,'a maul"­
Realo,", 1"- lOp cu .. c:r frum Ib" aad uf Ih" 
c,,"wlru.leaaion (op4:n {accl.nd unenl (lica 
down. WnlP Ihe j01n1 belw«Iea Ih. el>Ieadcc 
and Ih. monilor', body wilh ahrinlr.ta(le to 
pre\'enl air leuL 

l. SlIbmitllllu.tlWO blanlu lor 10"' o( th. 
101 .. 1 .. mplea. wbichev.r illlte .. ler) rlN ... (".11 
leI o( .ornpln. Relnon Ihe cap. (ronllh. 
fi.ld bl"nk ca ... "n .. nd .10te lhe ClIp ... nd 
caMe".1 in .. cl.aa lire_ Ihll at ball) dutil\l 
Ih. IoIlIIplinl plnod. R.plilu the cap. ia IIw 
CllMeIl ... wblOn IIIl11plina it complLoted. 

t, s.aaple al CU L/mia at sn:-Ier. Ou 110' 
u~ 1 IIIIlalal dUI' lOIIdiI\l C&Q Ihe mlec. 
J\djl&ll wnplilll now till •• Q (LJlllin). Illd 
time 10 prucJllce II fiUer den"I~', E (fiber'll/ 
mm'" olllJO ta llOU r;be~/m'13JiS '" 10" 10 
S" 10· fibera per 2!i'lUm fiit!:r \~ilb ./lL-C;live 
CDllKlioa .re. 1A.,.385 ramll/ foe uplimluq 
COWlU/II prec:iaion (In "lOp 21 below). 
c.Jculllle lhe ralnimum Nlllplilllllllll. 
1_ (lIIinl al lhe .c&ion Inal (one-hll1l 01 
1II. aunrat '11I.GCWd~ L 11/ c.c) 01 the fibrou • 
.. roaol bel.al .. mplcd: 

(Ac)(E) t..-----
(Q)(L}tO'l 

L Kdov. tile o.ld ... tor lit the end oJ 
IUIPIlA&. njlW:e abe plMIUc lop COVIt I"Wi 
amalIlGCl C&P'o and "on &be IDCMIitor. 

I. Ship the _plaia. riaid COQlaiaer 
with aWnci.al PIlc:&ina _tcriaI to pnveat 
Jo-'liDc 01 daIaqe. NOTE: Do DOt UN 
poIyatyrcae (GUlla the aldppina cootalner 
becallM ol.lecall»hllic lon:a whldl a:ay 
CUM fiber kIM lrua dwI umpIet mI«. 
S-ple~ 

Ho&e-n. cMied II to produce IIUIIplee 
willi I 1IDOO1II (aon-paia)') ba~ in I 
medlUlli willi I .fncdv. 1Ddu. equal to or 
I ... th&a 1.41. ,... IDItbocl below coUapea 
the fillet (or ....... loc:uaiaa aad prod&aca 
JICl1MAIAlmounla wbidllll ....,(ul (or 
qualh)' coocnal lad in&erlMlaoraewy 
c.oaaparieoA. Othef IIIOIIAllq techniques 
_tine the abov.criIaria lUy also be uacd. 
..... the IIOIIpInDllMftt fi.1d I114M&1UInc 
IccbaiqIllIlMcl in •• CAM Z38. 

7. EAave t1wt the ala .. Ilida .ad COVet 
alipllll rr.. oJ d_ lAd fiben. 

L PIuce 40 to eo III oJ ac:e1Gol into I Cuth­
type fIuIr.. $&opperdM n..k willi I 1UIa'" 
hole Nbber llOppc lhrDueIa whida - aWe 
II&l.e .1t&IQd •• 10 lalliato dM n. .... 1M 
pottiaa aI the p. .. lube that .aill the lap tJI 
the l\opper (I 10 lOaD) II beat downwud in 
a.a elbow daMt ........ 'aale aim to 3Q 
de.- willi the bcrizoaIeJ. 

a. PlIICI the n"'ia 1.1itrina laoIpl.te or 
wn&p in II butina canl1e. tiNt the _lOne 
araduaIl)' la I .. boiw, Cetllplhlllnt (ea. We). 

c·www ___ llMlCalOQl npor IIIUlt be 
~Ied in • yftl"-,*, '- bood IWI), 
(I'QCD all apea n.-u4 apark IO\&tCeI. 

A1L1m1te bAhq caalhada coa be UMd. 
jIIU\"1dUIc DO open fame oe lparlt • .,. 

prcMO.t. 

7-1CJ.44 
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\0. !'.Icunl I!ilhrr Ihl! wholc 'amllie n1!cr lit 
.. wr<ilt'" o:ul fPlCn Ihe ... mpl~ fiI'er on • d ... " 
III .... lillie. 

M. CII' wedin ur Cll . Zl /k,rcrnt t.r Ih. filttf' 
.re .. wilh • c:un'fli·t.I .. de Ileel ."'lIi~llo.llirot 
u •• np .. ruckinl moliun h, preHnl 'Cllriull. 

b IO: .. cc the fille, 0' _culle. dust .Iide up. 
on Ih •• li.Je. SI .. lic el~ll.cily will u.""lIy 
~ ,.rp II •• filler on Ihe Ihde unlil it i. clured. 

c. Hold lhe II •••• Iid" IUPporlinlllhe Rller 
"ppn,"imlllrly 110 Z em rrom lhe ,I ... lube 
",urt wh~ Ihe "celOM , ... pot i ........ pina 
rrum .ho hell ted n"lk. The .cel""" npor 
.Ir .. llm ... ..,uld cau.e • condenNtioQ .pnt on 
Ihe 11"&1 .lIde ca. Z tu l rom in dlamell!r. Move 
th, RI,.., .Iide aendy in the vapor .tl1!"rn. Th. 
filler ahould clear in 2 10 5 aec:. If Ihe Rller 
curt .. di.torta. or i. olherwiae I1!ndr.red 
unuuble. lhe vapor .\re.m j. prulMbly nut 
"rune enoqh. "-riodically WIpe Ihe ou.let 
JM.rt with li .. 111 to pre\"ent liquid acelone 
cJnppinll CJftto Ihe niter. 

d. Ulin, tlwt bypod«rmic .)'rin4e wilh a U· 
Iuulla needle. place 1 10 Z drope or tri.celin 
on Iha fillet. Ccntly Inwer, ell'"n :s.mm 
.qUM ... en, er llip down onlo the raller lit a 
• Ii"hl enllie 10 reduce the pouibilily of 
rormin. bubbl .... U too _ny bubb~ rorm or 
lhe amount 01 triacetin In unaufficient. Ih. 
eaver Ilip _y brcome ~Iached witbin II rflw 
hov .... 

L Clue Ihe edan or the cover .lip to Ihe 
al." .Ud. uaina .. IIIcquer or nail poliih. 

NoM-lr de";n. i •• Iow. Ihe alide 
prepa ... lioa lII'y be he.led on a hotpl,'e 
'"urrace lempentv ... SO·C) ror 15 min to 

ulen d.erin .. Countin. m.y proceed 
I.tely .rt.,. dearin, .nd DlQuntinc a ... 

eamplelr.d. 

c..libratioo and QUillily Cuntrul 
11. CalibratlOll or the Walton-Bec:k.ett 

gnatioJe. The diemeter. d.. (mm~ uf the 
circuJu cnunrtna .ree .nd Ihe diac diameler 
mu.t be .pecified whm onIerinll the, ' 
W·Uclde• 

•• lnaert eny ev.iI.bl, ,",\lalle Into the 
cycpiece Dnd rucua 10 thlll the ~.tiCllIe lince 
ere .harp .. nd dear. 

b. Set the approprillte interpupilluy 
cliallince and. ir .ppli~hle. reMt the 
binoculur heed adju.lmenllO Ih.1 Iho 
mllll"ificalion rem.inl con.lllnL 

c. lNl .. 1I the 40 to .s X ph ... ObjKIiV •• 
d. PtIOCC •• llIaCl micromeler on the 

miaotcope object .I.~ end roc:ua lhe 
lDiavecope OII.he tlndualed!ina. 

e. Melllura 11M lDell"ified pid lenglh. t. 
(ucal. u.ina th. II ... mic:rolDelcr. 

r. Rf!mOYe the tnlicul. rrom lhe 
microKOpe .nd ~ .. ure ill ac'UMlllrid 
\cnllh. L.lmm\- TIlil can bell be 
Iccompli.hed by u.i", •• IIIRe filled with 
vcmlen. 

II- c..lcullile lhe circle di4melvr. d.. (nwnl­
ror lhe Walton·Beckell snliCIIJ.r. 

'--"0 d..---
L. 

E-"Implr. If L. .. 1011 um. t.. - 1.93 mm lind 
0- tOO um. Ihen d.. - 2.71 mm • 

h. C,,~ Ihe field diemeltf'. D(:1a:r.p".hl!! 
mnse tOO mm±2 mml wilh •• 14~ 
minomel .. r upnn "-01ipl or .he !"Ilieul!! rrom 
Ihe menur .. elu,.,.r. Delcrml", ficold Ire. (mm'). 

t1. Microacnp<l .djuI:mr.nla. rullClw :h" 
"",nuf".:lure,·. IntlNelion. lind ,,110 lho 
roUo",in.: 

e. Adiult Ihe liJ:ht IlIUrcl! (Uf ~'en 
iIIuminalion lIanli. th .. n.,ld CI( \'iew et Ihe 
condenser in.. ~ 

Nota.-«:ohler iIIumlnellon ia pt .. rem!U. 
whC'nr IVlil,ble. 

b. Focua on Ih. p",ti",.llIte II1IIlIri • .1 to be 
eumined. 

Co MIlke lure th;,t the field iriIla in rucua. 
centered on the IImpl ... nd open oaly 
enaugh 10 rully iIIumin ... l. lhe n.ld or view. 

d. U ... he lell!lCOpI lII.ullir .upplied .~y the 
m.nurllcturer 10 enillre Ih.t Ihe ph .... rinp 
( .. nnuler dlephrlll'" lind phe .... hirtln. 
• Iementll.re concentric. 

\3. CheQ Ihe ph ... ·.hift dIIlrc:Uon limit ur 
the miaolCOpe periodicallr. 

.. RC/llUve lhe HSE/NPL phIiNoCOnt,...t 
tnt tlide (rom It •• hippinc cont.in« a!WI 
center It under the ph .. e objec:li" • • 

b. Drin, the blocka of puclved Unn inlo 
roc:ua. 

No«e.-The allde C41ftti.l. or "\"en MI. or 
puclve. (c;a. ZO aroove • . to each block) In 
deacendina order or vilibillty rroce .. 1. 1 lu 7. 
Th. requiremenl' ror countin, .... thaI Ih. 
micrcMCOPl opt!cs IIIUlt main the CJ'OOvtd 
linn in Nt :a completely •• lthouah they ~y 
Ippnr aomcwhel (.int. .nd 1hat tIM l(rOOYed 
Ii.,.. In llta e 10 7 muat be Invitible. Set •• 
.nd 5 mu.1 be .t lee.1 pertiaUy vitit.1e tK&t 
rnay vary alilhlly In vi.ibility between 
rniaolcopes. A miaoac:ope which r,iI. 10 
meel thne requirement. hel either too low or 
100 hip. tnolutlon to be UMd rOl' ubcatoe. 
tremolita. anlhopbyUiIe. end actinollt. 
countin .. 

c. U the im ••• quality deleriorales. cleAn 
lhe mlcroacope oplic. .nd. 11 thot prnbll'll1 
peni.l .. conauIt the miaotcope 
IN&IIur,,elurer. 

1~_ QUDlity control or fit .. , c;u"nta. 
•. Prepan end count field bit,"", ,&lona 

wilh the neld IImple .. Report tIw cuuntl 00 
1IIc:h bl.nk.. Calculele \.he caell" or lhe rleld 
blank counl •• nd lublred thie v.lue rlVCll 
each .. caple count berore repotllnc the 
relull .. 

Note 1.-The Icw.ntily oi 1he blank fillers 
thould be unknown 10 the counlftr UQliI .U 
counl. h • .,.. been completed. 

NoM z-rr • field bl.nk yielda nber COUllt, 
arc.la- th.in 7 fibers/tOO neld .. report 
pouible conl,minetioa of \be _pl_ 

b. Pltdoma blind recounlt by the __ _ 
counler 00 10 percenl of flit.,.. COUGlad 
'1Iid .... t.baled by a pa.-a other ltwut 11M 
mua1erl-

15. U .. \.he rollowina Int t" ""'--'M 
whether. peir of counll on \.he .. me Riter 
.hould be N;.a.d beau. 01 pcMe1bIe b1a&. 
TIlil s.e.illic .lIimu'" 11M coun""a 
rrp«1I1.hillly at Ih. laS' conf\d.oar \net. 

REFERENCE FILE 

Di""rd 11M IIImpl.U Ih. dirrerence between 
11M lwo cuunll uceed. 1.71 (n ... wh .... 
f' - ner;.lI" c.( the 1 ..... 0 fil.et counl. lind 
S. ~ rd •• hu II.nd .. rd d"vi .. lion. "'hio:h Ihnvld 
1M, d,·:i\-r..J hy elld. lallor .... 1) t. ... ed 11ft 

hi •• urie:.1 in·hC'uM do.t,,_ 

NnM.-4r a pair nr counll i. rrJrc.MI II a 
IHUIt fir thi. te-1. I'f!COtlnl Ih. rer.llininll 
....mple. In the lit and tr.t lhe new count. 
lIAAlinl1 the finl COunls. Oi.card ,llro:jf!r.lr.d 
p .. 11?d count .. 

16. F.llroU each nil'" ,,"Oun!..r In a lnIinlna 
r-uww tbDI wmperll Jl"rlonnanc.e of 
COUIIICfl on e ",ri,ly or .. mpl .. """Ilkla 
proc:.du .... 

NoM.-To ."'Ute aood reprocluc:iblllly •• U 
1.~lnric. lI\8'aed III .. ~tot. IrImulite. 
IInlhuphyllile. Ind actinolite countin ..... 
required 10 participale in the ProrlCiency 
Anal,tiCIIl Tetlin. (PAn Progr ... and .hwJd 
routlnaly participale "Ilk other .. be.lo .. 
lremolila, anthophyllile. end actinoll:e fi_ 
countlna lebo ... tori .. 1n tIM excbea .. or Clekl 
.. mpl .. 10 COOIpate perlomwnce of counten. 

~"lUtIUNIIt 

17. Place \.he tilde 011 lbe mechanical .t ... 
or lhe calibrated IIIlcroKope with the c:etltH 
of the niter under the objective lena. Focua 
the mianac:npe on tIM plane o( lhe filler. 

1& ~I.rt, check phe...nna llipllDent 
an.! Kohler IUlllllinatlon. 

18. The rollowi.,. .... the COUAtlns ruIec 
L Count only nbcrt lanaer lhan S IIIIL 

Welllure 11M Ie.,.th of c:uned nbera aIont the 
cane. 

b. Cowst onl, fibera with a leaatIHo-width 
tltlio aquallo 01' ..... 1.,. thaft:l:1-

Co Fur fibera tMI crou the bouncS.uy or the 
antialle field. do the CoUowill': 

1. Count uy fiber 10..,., daaa 5 ..... Cb.at 
1i4ra eatirel, within \be .,..tlcule vu. 

%. CoUIIt .. ~ fiber .ny fiber with only one 
end lyina within ,be Fllialle vu. 

:a. Do not counl any fiber lhet c:rOIMa tIM 
.... 11cu .. bcMIndar} !110ft than once. 

4. Reject end do not count all other nbe .... 
cl. Couat bundles or fibera •• OM ftber 

unleu lodividual nbera can be ldentilled by 
ot-mna both mda of. Rber. 

e. C-t _gh antlcule Reltla 10 yield 100 
nber.. Count • miAbnu .. or zo Beld .. Stop at 
100 netda ..... rdI ... or fI_ COIdIt. 

ZOo Start couatina lroca one IDIi 01 lIM m. 
.nd prop"IM elone e r.diaI u- 1I the of_ 
end. thllt either up 01' down 011 tbI filt.,.. and 
contin.,. III tbe mcrae diraclloft. Select ftelde 
randoraly by Iookina aw. y r- t~ eyepfeca 
brieRy wbila advucJncllM -..dtwlcel .t .... 
Wbell In .aI .... l. CO¥a'I CL ... 01'_ 
of tIM neld of view. reject the Reid .nd .. led 
.nolhet. Do AOt repon rejected n.u. to lIM 
number ollotallleida counled. 

Not.-Wbm QJIIQtJac • ftald. '*""_Iy 
KMft • ,.... 01 local p&.a-. by .,.. til. 
Rna (CIQII bob to dciact vwy 8M r-. 
which heve ~ _btdd.d I. tha nllet'. 
The ....u-dia_ler Oben wiU be wry r.int 
bul are lUI Impor1ut contribuaJo. CO .. total 
c:ounL 
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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 



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 irrmediately begin to comply 
with applicable sections of 40 CFR Parts 61.140 to 61.156 of the revised 
HESHAP Standard. 

The revisions 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. loa 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, 

"fh..a,'"1It.~ 61'4uJ 
Marvin Bradford 
Program Manager 
Asbestos Licensing & Certification Unit 

MB:aj 
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Part III 

Environmental 
Protection Agency 
40 CFR Part 61 
National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 61 

I AO-FRL-38 14-71 

RIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision 

AGENCY: F.m·ironmental Protection 
A~enc:y. 

ACTION: Final rule. 

SUMMARY: This federal Register notice 
promulgates rules under section 112 of 
tlae Clcan Air Act (CAA) for asbel:tos 
emissions and is basl~d on the 
Adminhitrator', dt!terminntion that 
Hsbestos presents a significant risk to 
lIum,," health as a result of air 
emissions from one or more source 
categorics and is therefore R hazardous 
~Iir pollutant (sec 36 FR 3031. March 31. 
1911). Tile purpose of the re\'isions 
Jl!'tJ:ulIl!!alt!d tllday is to I!nhance 
cnfort;t!lOl!nt and promote compliance 
with the current standard without 
:;ltering the stringency of existing 
controls. On January 10. 1989 the 
F.nvironmental Protection Agency (EPA 
or the Agency) proposed amendments to 
thl! asbestos Nutiomll Emission 
Standard for Ilazardous Air Pollutants 
(NESIiAPJ thut would require control 
de\'ice and fugitive emission monitoring. 
r::cMdkeep:ng. and reporting for 
asbestos milling. manufacturing. and 
fubricating operations. For planned 
dt!molitions Hnd 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 
ash~stos waste disposal. Clarifying 
rcvisions to several definitions and 
provisions were also proposed. 
Numl!rous c:omments were received on 
tilt! prollosl·d revisions. and today's 
notice resJlonds to those comments. and 
incorpontles changes as a result of those 
comments. 
EFFECTtVE DATE: November 20.1990. 
Under section 307lbJ( 1) of the Clean Air 
Act. judicial revil!w of the actions taken 
by this notice is available only by filing 
a petition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit within 60 Days of 
today's publication of these rules. Under 
section :J07(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today's notice may not be challenged 
laler in civil or criminal proceedings 
lIrought by EPA to enforce these 

quircments. 

ADDRESSES: Background i:rformalion 
document. The buckground information 
document (DID) for the promulgated 
revisions may be obtained from the U.S. 
EPA Library (MD-3S). Research Triangle 
Park, North Carolina. 27111. telephone 
no. (919) 541-2111. Pleuse refer to 
"Dackground Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/011). The BID contains R summary oC 
ullthe public comments made on the 
proposl!d revisions and the 
Administriitc.r·s responses to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
l1eveloping the final rl'visions 10 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 fluor. Waterside 
Mall. 401 M Street. SW., Washington, 
DC :!04GO. A reasonable fcc may be 
charged Cor copying. 

FOR FURTHER INFORMATtON CONTACT: 
For further information and official 
interpretations of applicability. 
compliance requirements. and reporting 
aspects of the promulgated revisions, 
contact the appropriate Regional. State 
or local office contact as Iir.ted in 40 
CFR 61.04. For further information on 
the background oC 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 
21111, telephone no. (919) 541-5263. For 
further information on the technical 
aspects of the promulgated revisions. 
contact Mr. Ronald Myers. Industrial 
Studies Dranch. U.S. Environmental 
Protection Agency. Research Triangle 
Park. Norlh Carolina 21111. telephone 
no. (919) 541-5401. 

SUPPLEMENTARY tNFORMATION: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
determination that asbestos presents a 
significant risk to human health as a 
result of air emisllions from one or more 
source categories and is therefore a 
hazardous air pollutant (see 36 FR 3031 
(March 31. 191111. 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. Manufacturing alld Fubri.:ating 

The revisions to the slandardll require 
asbestos milling. manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absl!nce of visible emissions does 
not mean there are no asbestos fibers 
being emitted. the presence oC visible 
emissions does indicate a serious 
control device malCunclion. Because 
visible emissions monitoring is intended 
primm'ily to detect serious control 
dl!vice malfunctions. weeki)· inspections 
of air cleaning devices ure also required. 
In eddition. the re\'isions promulgated 
require these sources to maintain 
records of the results oC visible 
emisllions monitoring and control dt!vice 
inspections. and 10 submit quarterly a 
copy of visible emissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective date of this rule 
to provide for easy inspection of the 
bags. 

Demo/ition and Renovatioll 

The revisions require the owner or 
operator of a demolition or renovation 
activity to provide additional 
information in notifications. and to 
renolify EPA if the start date of a 
demolition or renovation changes from 
that given in the original nolification. 
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 means of 
complying with them is required to be 
on site when asbestos-containing 
material (ACM) is stripped. removed or 
dislurbed. When wetting is suspended 
due to freezing temperatures, owners or 
operators are required to measure air 
temperature in Ihe work area three 
times during the workday and keep 
dHily temperature records for at least 2 
year:!. The revisions also clarify EPA's 
position regarding the handling and 
lreatment of nonfriable asbestos 
materials lIuch as resilient noor 
covering. including vinyl asbestos no or 
tile. and roofing material. 

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 Health Administration during 
loading and unloading to warn people of 
the presence of asbestos. for aU 
asbestos-containing waste material 
transported offsite. the revisions require 
that a waste shipment record (WSR) be 
provided to the waste site owner or 
operator at the time that the waste Is 
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delivered to the wasle disposnillite. If e 
CliPY of the WSR signed by the wilsie 
'Iile owner or "pcrillor ill not received 

ilhin 35 duys of the d3te the waste Vies 
I:r.cptr.d by the initial trltn8porter. the 

re"'I'IlOnS direct the waste generator to 
conlilctthe trallsporter und/or disposill 
sil.! owner or operutor to detel'mine the 
st ... tus of the Willitc shipment. The 
revisions further direct the waste 
RI:nerlitor to submit an exception report 
to EPA if a r.igned CC'f'y of the WSR is 
nlll received within 45 daY:l of the date 
Ihe waste was Dccepted by the initial 
trunsporter. Lubels ure required on 
c(Jntainers of Dsbestos-containing waste 
llIa!(!l"ial from manufacturing. 
f ... hric ... ~ing. demolilion Bnd rtmovation 
activities indicil ting the" nume of t!le 
waste generator and the location where 
the wa8te was generated. 

II/Clelive Waste Disposal Sites 
The revisions require the owner or 

opr-ratur of an inactive waste disposal 
site for B milling. manufacturing or 
filbricating operation to notify the 
AdminJstrator in writing prior to 
excavating or otherWise disturbiog 
asbestos-containing waste material that 
hilS been deposited at the disposal site 
and to record on the deed to the 
property a notation that will infonn 
future purchllSers of the property that it 
hall been used for the disposal of 

sbestos-containing waste material and 
tat the survey plot tlnd record of the 

locution and quuntity of such waste 
m.l!erial tire on file with the 
A~llIli:1istrator. 

Ac:tivc Waste Disposal Sites 
The revisionil 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 
ii~~rroperly enclosed or uncovered wallIe 
tn EPA by the following working dny. 
The cwnl!r or operator of an aClive 
wilsie disposal site is required by the 
rcvillion& promulga tf'd today to lend a 
signed copy of the WSR back to the 
waste g(~nerator no more than 30 days 
after receipt of the waste. to attempt to 
r('condle any discrepancy betweeo the 
qlldntity given on the WSR and the 
411antily actually received and. failing to 
uo so within 15 dtlys after receiving the 
wasle. to report Ihe discrepancy and 
Rny attempls to reconcile it to the 
Administrator. The revisions 
promulgaled today aillo require the 
owner or operator of an active disposal 
site to maintuin records of the location. 
deplh and urea. lind volwne of asbestos­
containing was Ie material within the 
d is;wsul sile on a map or diagram of the 

. , dl!jpos,,1 area. Upon closure. th~ owner 
r opcrator must comply with all the 

rules promulgnled for intlctive wliste 
di!lposal sitell. A revision requires the 
owner or operator of an activ~ waste 
dispo8al site to notify the AdOlinislrutor 
iii writing prior to excavating or 
0lh2rwise disturbing asbestos­
containing wallte materilllthlit ho8 been 
dl'posited at tha di8postilliile and 
cuvered. 

As/w::tos Com'crsian Processes 

A section is promulgated to clurify 
thilt operations that convert asbest08-
r.llOlaining waste moterial into 
I"Ionasbestos (asbestos-f,ee) material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
opertltor of lUch an operation to obtain 
prior written approval of the 
Adminiatrator to construct the facility. 
and conduct a start-up perfonnance test 
using specified anaJytical methods and 
procedures. Requirements for 
continuous monitoring during aod after 
the initial 90 days of operation. 
c'llissions control. maintenance of 
records of test resuJts OD site. and 
reports to the Administrator are also 
promulgated today_ 

11. Environmental, Energy and EcODOmiC 
Impacts . 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. induding 
waste disposal. were estimated from 
two ballelines. One is full compliance 
with the NESHAP, and the other la 
current use of engineering controls and 
work practices. F.nforcement experience 
indicates that many asbestos removal 
operations related to demolition and the 
subsequent waste disposal operations 
are performed out of compliance with 
the NESHAP. The lack of com;Jliance 
with the NESHAP removal provisions 
leads til the improper dispos&.1 of some 
\'I;a<;te. especiaUy demolition waste. with 
the result that emissions from the 
di:tposal of demolition waste greatly 
exceed other emissions. including 
process emissions from miUing. 
manufacturing. and fabrica ling. Liability 
and other considerations generally lead 
Ihe owners of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thu8. the 
appropriate baseline for demolition ia 
current use of work practices rather 
than full compliance. At asbestos 
milling. manufacturing. and fllbricating 
facililles. the required air pollution 
control devices are gencraUy in place. 
Thus. for milling. manufacturing. and 
frlbricating. full compliance with the 
NESHAP. including the waste dispo8ul 
re4uiremenlli. is assumed for the 
bilsdine. 

Few emi~1Iinn measureml:nt data exit 
for Ashestos 1I0urcel. ThUs. emill8ionl 
Wt!re czstunated using en~inl!"rlng 
melhods dnd 88sumptiona. which 
resulted in substantial uncertainty. A 
detailed description of the approaches 
used to estimate emis8ions is fouod in 
"Allbelltos Emission Estimates for 
Milling. Mlinufacturlng. FlAbrlr:atlng. 
Demolitiun. Renovation. Imd Waste 
Disposal." which is contained in Docket 
A418-28. Estimated process emissions 
under the current NESHAP at (ull 
compliance lor milling. manufacturing. 
ond fabricating are approximlltely 1.400 
kg/yr. Based on current practice8. 
estimaled emissioDs from the removol 
activities associated with demolition 
and renovation are Ilpproximately 1,300 
kg/yr and estimated waite disposal 
emissions from all Boun:ea 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 emissionll from waste 
disposal. IIssuming fuU compliance l\ith 
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 coats for thele induatries. The 
revisions are intended to promote 
compliance and enhance enforceability_ 
Small additional costs are associated 
with the recordkeeping and reporting 
requirements of the revisions. Economic 
impacts of the promulgated alternatives 
are expected to be miuimal. Adverse 
impacts of the promulgllted revisions on 
water. noise. and energy were 
considered. Due to the nature of the 
revisions. no significant adve-ralf.impac.ts. 
on wa ter, noise. or energy are 
anticipated. 

III. Public Participation 

The revisions were proposed and 
published in the federal Regiater on 
January la, 1989 (54 FR 912). The 
preamble to the propolled IItllndarda 
revisions noted the IIvllililbility ill the 
docket of the supporting infomlation 
used in devcloping the proposed 
revisions. Public co~nts were 
solicited at the time of proposal. 

To provide Interested persons the 
opportunity for oral presentation of 
da:a. viewli. or arguments concerning 
Ihe proposed revisions. a public hearing 
was held Oil february 6, 1989. at 
Research Triangle Park. North Dirolina. 
The hcurinH WUH open to the public, and 
e pl!rsons pres~nted comments. 

The public coauncnt period specified 
in the ft!deral Rogiatur notice was from 
Jilnuary 10.1009 to March 7.1989. One 
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hundrr·d ~oml1lcnl lellers were rl!r:l' i\'t'(i 
ill rt!SPOIIS(' ;0 Iht! Federal Register 
proposal. The commenls ha\'e been 
clIrcfully cnnsidered and. where 
clt!tNmined to be approprill te b:,' the 
AclministrHlor. chianges hRve lll~en made 
to Ihe propo!occl revisions. 

IV. Sinnifil:ont Cummunts and Chlln1:ec; 
lu the PrlJpllc;cd ReviHionli 

Coml1ll:nls lin the proposed revision!! 
w/:rc wccivr!d from industry. trade 
associatiuns ilnd regulatory agencies. A 
ddailcd diHcussion of tht!se comments 
and rc!sponses clln be found in the 
promulgation DID. which is referred to in 
the ADDRESSES seclion of this 
prellmule. The comments and re!:ponses 
summarized in the BiD serve as the 
u:tsis for the changes that have been 
made to the revisiuns bl:tween proposal 
and prOnlUI!!lIlion. The major comments 
r,nd responses are summarized in this 
preamble. Most of the commentlellers 
contained multiple comments. 
Significant comments have been divided 
into the following areas: demolition and 
renovation. and waste disposal. 

Delllo/ilioll alld ReIlol'ation 

Nonfriahle ACM 

Cammel,l; Several commenters argued 
Ihat the rule should be modified to 
clarify that certilin products'are 
nonfriable and. therefore. not regubted. 
Asbestos cemenl (A/C) products. 
including transite and exterior shingles. 
should be indudl!d amung nonfriahle 
producls ac(:onling 10 commenters IV-
0-49. IV-0-i2. and IV-0-93. Asbestos­
conla ining nooring products. such as tile 
lind sheet vinyl nooring. were 
considered by sl'veral commenters (IV­
O-tS. IV-D-e. IV-0-4B. IV-O-S5.IV­
U-84. nnt! IV-0-9S) to al""ays be 
nllnrri;,ul~ and excmpt (rom the rule. 
with the eX':"ption of flooring that was 
U"IIIl>\ !I.,nl!!',1 (IV-0-47. IV-0-48). 
:\ !!lllher enmmenter. IV-0-4B. in 
r.·f. r.· IH:,· tll ;\Sb"ShlS roofing products. 
arl-lu~d that there is no basis in the 
rt!curd for s;!y inH tha t severely 
w<!alherl'd asph . .tlic matcrial could 
lwcurne brill!L·. Commenters IV-0-21. 
IV-D-:l1. IV -0-46. IV-0-49. and IV-O­
H:I recomr.1l"lIded that the rule be 
cl a rified to exempt all nonfriable 
materials all the rule is currently 
untlerst(ll1d. Commcntcr IV-0-93 argued 
thHt in prescnt day ACM. the asbcstos 
f,III'rs art! IlI ck,~d in cement or 
bituminou~ or resinous uinders and that 
the nlUteri"ls clln he n'mu\'ed and 
disposed of without uny significant 
n :ll!ase to the environment. 

llespolIsc: In 1973 when the asbestos 
I\:ESIIAP rules were fir~t prumulgatcd 
for thp. den",lilion of uuildiags. EPA's 

intt>nlil1n was to ciistin~: lIi!oh uctw('cn 
nlillt!ritll~ thtlt would readily relel,st! 
asbestoll fibers when damaged or 
disturbed Rnd those materials that were 
unl ikely to result in the release of 
s ignificant amounts of osbestos flhers . 
To accomplish this. EPA labeled os 
"Crillble" tholle moteriliis thut wl:re 
likt:ly to readily release (juers. Frillhle 
material:!. when dry. could easily be 
crumbled. pulverized. or reduced to 
powdt!r using hand pressure. The term 
"reduced to powder" is readily 
understood til melln that the affected 
material is changed to a dust or powder 
that can 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 "crumbled" 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 ill possible that there are 
some types of materials that can be 
crumbled without producing dust. It is 
also understood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempts 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 
small pieces. On the other hand. floor 
lile that has lost its structural matrix is 
in poor condition and can be brolen into 
mnny small pieces in one effort. 

Later. EPA realized that. in some 
instances. nonfriable materials that 
were subjected to intense forces. such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
powder. In these instances. certain 
malcriills which had been considered 
nonfriable kppeared capable of 
releas:ng SignIficant amounts of 
asbestos fibers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce othelv .. ise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the breaking of nonfriable insulation 
from steel beams by repeatedly running 
over the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resultiog increased potential for fiber 
rdense. these and olher simihtr 
practices involving nonfriable ashestos 
mnteriill werp. considered to render 
11IInfriabie ACM into dust capable of 
ht!cuminR airborne. 

As a resuh. F.PA issu('d a policy 
determination in 1985 regurding the 
removal of nonfriable asbestos materilll 
tl"'l was consistenl wilh EPA's intent to 

dilltin~uish b('tween materialthllt could 
rcll!ase ~i.:ninclillt IImounhl of lI~llt:!I"lti 
fibers during demolition and renovation 
operation:! and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
originally friRhl1l or non(riable thut 
becomr.(or life likely to become} 
crumblt!d. pulverized. or reducl!d 10 
powder are covered by tbe NESHAP. 
SpeCifically. the determination stated 
that 
• • • e\'en though the reHulalilJns IIddrp.I09 
only matt!ri .. llhht is presently friable. it dors 
0<11 limit ilself 10 milleriallhilt i~ friable III the: 
lime of nOlification. Ralher. if Itt any point 
durinR Ih~ renovo lion or demolition. 
addillondl friable aabestoB material 
is ••• crl!lllo:d from nonfriable fonna. then 
Ihis addilional friable materilll becomes 
&ubjecl lu Ihe regulation. frum 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 wrillen to prevent 
significant emissions of asbestos fibers. 
The intent of the policy determination 
was that it apply nurrowly 10 specific 
instances where otherwise nonfrillble 
materials would be damaged during 
demolition or renovation to the extent 
that significantal1)ounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
determination to the effect that some 
nonfriuble materials may remain 
nonfriable throughout demolition and 
renovation is evidence that this 
determination was intt:!nded to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materials. For example. materials such 
as resilient noor covering. asphalt 
roofing products. packings. and gaskets 
would rarely. if ever, neecIto be 
removed beclluse. even when broken ur 
dama~ed. they would not release 
signiflt:anl umounts of 811bestos f,hr.rll. 
But. just all it i. impurtantto reclJS(nizl: 
that some nonfriable materials do not 
have to be removed prior to dt!molition. 
it is also important to recognize that 
some nonfriable materials should be 
removed prior to demolition if. as a 
rllBult of the forces of demolilion. 
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 veri' 
likely to be crumuled or pulverized with 
increused potential for the release of 
6ignificant levels of Qsbestos fibers . 
Such material in this instance should be 
removed prior to demulition. 

Since this Jlolicy determinotion wa~ 
mode. there has been some confusilln ill 
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it!! appb.:utiun. All a rcsult. COIIl:actors 
operating in !:lore than one cniorcemt!nt 
jurisdiction have encountered different 
interprctutiolls f •• r J;imila: demolition 
operati.:Jns. For el.:;;.mple. there have 
been instan~es in which conlrltctors are 
re~uirod. prior to demuli:i(,!l, to rcolOIot! 
n'lor tile in OOl! enforcement jurisdiction 
but not in another. Contractors and/or 
building owncrs and operators are 
unsure as to what materials must be 
remo\"ud and whut materials can be I('ft 
in place and are of!en hesitant to 
proceed without a ruling from EPA. 
which can involve lIil(nilicant dilldYs. 

As a cClnseljuelice. EPA received a 
nlJmber of rl!qu(:;;ta from Stllte and 
rcg ional enforc:ement ugencil!.S to clarify 
what is r~uired und&:r the NESHAP in 
delliing with nonC;-iltlJle muleril:llil sinc~ 
the 19U5 policy dett!rminalion was 
illsued. In respon::.e to these requests, a 
clarib:at:on oC the nonCriC/Lle issue was 
incluJed in the revisions proposed on 
January 111. 1969. Theile revisions were 
in:endcd to clarify the intC!nt of thl! 
original r..lle. Basil-ally, EPA stated in 
the Janullry 10, 1969, Federal Rcgistdr 
notice that cert<.in nonfriable materials, 
such as OOQr tile, roofing products. IUld 
pnckin83 and gaskets th.:it are in good 
conditiun, caD be left in buil.:iing:l b~ing 
demolished because fiber rcle.lse from 
these materials. even iC the materials arc 
darn:Jgcd, is relatively s.mall compar~d 
to the fiLer release from friable 
materials. Oth~r Donfriable products 
such liB A/C products have u greater 
potontialto release asbestos fibers 
when heavily damaged IiDd may have to 
be removeu prior to demolition. 

In rc:;punse to the revisiona prupolOed 
on January 10. 1989. numerous 
commen!1I were submitted to 'EPA. Many 
of the COIllOienters a.gued that EPA was 
al\empling to regulate nonfriable 
materials. which were explicitly 
exemptc!d in previoWl asbestos NESHAP 
rulemakillSs. Many comments stated 
tll&1t t!le proposed re\'isions did not help 
ttl c1a riCy F.PA's posiHo>n on nonfrillble 
ma!t:rialanJ may huve made mut\el8 
more confusing. 

In responding to the comments. II 
litp.rature survey \'I.;iS conducted to 
dt!tt!rmine if it was pos:tible to quantiCy 
the fiber release pOlential e;( nonfriuble 
materials when they are damaged 
during demolition. All of the available 
datil on fiber rel~ase from floor tile. 
roofing products. gallkets, paclUngs. dnd 
A/C products was reviewed. In Borne 
instances. the fiber release data were 
measured during actual removftl 
operations. while other duUl were from 
simulated removal uctivities in 
la!Joratury lIettinSti. For the mllteriulll 
'~ViJ\ulllc~d. th o! potcllti ;t1 for fiuer release 

utlPcart...u minimal and suustantially 
I""...!!r than for Criabl~ malt:ri"ls. These 
finliinss. while uncertain, support EPA'II 
origin,,1 argument theft there U II busis 
Cur malill8 a distinction lll'tween 
materials that readily n:II!Hlle fibers and 
those that do not. 

All a result of the commentll r~ived 
cn thia issue and the uJditionaJ 
information gathered i.'l response to 
c:omments, EPA haa been IIble to 
compile a list of oonfriable ACM that, 
under normdl conditions. do not ha\'e to 
be renloved prior to demolition 
operations. Thrlse AC.\.I arc not 
expected to relcase slgniJicant amounti 
of asb£'stus fib!!nI to the outside air 
during demolition and. CCD:listcnt with 
the in teet oC ~h\! exisling standa:us, are 
not bc:ng reg~ldteJ. A Jefi: ... .hion oC 
"category I nOD friable ACM" is added (0 

t~e final rule:!, which lillts rcsilil!nt floor 
covering, roofing products. gaskets.. and 
paclJngs. However, if these materials 
ure In poor condition and arc friable or 
they ore subjected to sandiog. grinding. 
culling. or abrading. thl!Y are to be 
trcated lUI fr:able asbestos material 
Category 1 nonCriable Ao.l that is in 
poor condition. Lut Is not friable and 
will not be subjected to sanding. 
grinding. cutting. or abrading. is not 
subject to the NESHAP. "In poor 
condition" hul been defined to mean 
that the binding of the material is losing 
its Integrity as indicated by peeling. 
cracking. or crumbling of the material. 
Other nonfrlable materials are kleoUfted 
as Category II nonfriable ACM and have 
to be evaluated on a clise·by·case basis. 
Cate~ory II materials that become 
crumbled. pulverized. or reduced to 
powder during removal or during 
demolition are coverl.'d by the NF.SHAP. 

Droken ACM 

UJmment: Commenters fV-0-41, IV-
0-89. IV-D-93. and CV-D-95 explained 
that use of the term "broken" to 
describe materials that are subject to 
the rule is inconsistent with the CUtTent 
NESHAP and expands coverage of the 
NESIIAP. Theile cummentel's /Ita ted that 
merely breaking nonfriable material 
docs Dot equate to Ciber release. One 
commen~r. IV-I)..OO. noted that 
noncompliance may increaS{! where 
noofriable material is broken during 
demolition or renovation. but is not 
cootrolled or reported according to the 
NESIiAP. 

Response: After conaiderins thia issue. 
EPA agrees with cammentera that 
retaining the word "broken" could be 
interpreted as sublltuntially Increaeiflll 
the scope of the Btandard and. therefore. 
has removed it from the defUlition. Most 
nonfriable maleri"l. can be broken 
without releWling .ignifieont quantities 

of uiruome asbeslo, fiber:!. It ill only 
wh.:n Iht: material is extenlli\'ely 
damaged. i.e., crumbloo. pulverized. or 
f(!ducl~J 10 powder. !hilt the potentilll Co: 
lIignlficant fiber releasf! 18 greatly 
ir.crP.ascd. Also, in the definitions of 
"1I~bes!os ·containing wute moterial," 
"Criable asbestos matcrilll." and 
elsewhere. the ~'Ord "broken'; is 
deleted. Thi! EPA 18 planning to lallue 
additionul information tn the future on 
this and other ftllpecte of the NESHAP to 
help enforcement official:t and the 
regulated community interpret anlt 
IIpply the NESHAP provillions. 

Inspections 

Comment. Three commentcrs argued 
that EPA should includl! mandutory 
asbestos surveys in the rule. Commentcr 
IV-()...4 lIltttell that EPA should require 
llUrvcys Cor all buildings prior to Ilnd 
SCpllrllte from any demolition or 
renovation activity. Conullcnter IV-D-c 
stoited thot such building surveys could 
t.ecome part of a public record, making 
the absence of a survey a violation. 
Commenter IV~ noted that, if the 
survey indicated thllt a structure was 
asbestos free. all notification and 
enforcement costs would be eliminaled. 
Also, commenter IV-D-c explainrd that 
a demolition without proper notification 
could be easily eSlHblished later. 

Commenters IV-O-S7 and lV-0-84 
stated that EPA's requirement to survey 
buildings prior to demolition and 
re.l0vation is lroplicit "nd should be 
made explicit and require that surveys 
be performed by an accredi~d asbe:ltoa 
inspector. CammllDt.u- IV-D-S7 also 
noted \hat OSHA requires .u buildir.g 
survey by a competent person and 
stilted that EPA should similarly require 
a site·specific lIurvey beCore demolition, 
with details on how the building will be 
demolillhed and how the asbestos will 
be controlled. 

Responsc:1be EPA cwrently requimll 
that 8 rucility be in.spech:d for osbeat08 
prior tu demoiitioa or renovation. All a 
result of the ~rvey. infomwtioa on the 
asbt!slOS materiaJ present. the nature of 
the demolition or renovation. and 
measures that will be taken to control 
emissions of asbestos must be reported 
to EPA. Commentcn 1V-O-S7 and IV­
D-a4 are correct in sayiAS that it is an 
implicit re<Jllirement and (luit it is not 
stated explicitly In the rule. The final 
rule expressly requin .. -s a facility survey 
for asbe.tos prior to demolition or 
renovation. Although prev\\lusly 
implied. thill revision clarmes EPA's 
position on the requirement to perform 
building survey •. 

The EPA aleo conllidered the 
8uRRestion to re<luirc that lIurveys b~ 
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1 . ~ir cleaning cevice designation or number 

2. DJte of inspection 

3. iillle oi inc;o!?ct1on 

4. Is air cleanIng 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 Woalfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
act10n taken 

11. Inspected by'-

(Print/Type Name) 

(Print/Type Name) 

(Title) 

(Title) .. 

(Signature) 

(Signature) 

Figure 2. Air Cleanin~ Device Inspection Checklist 
BIWNQ CODE &56G-SG-<: 

(Date) 

(Date) 
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n. S'!clion m.14J is revised to reud as 
fullows: 

~ 61.143 Standard for roadways. 

No pl!rSOn may conslruct or maintain 
a ro~dway wilh asbestos tailings or 
usbCSlos·containing waste material on 
thut rOHdway. unless. for asbestos 
tililings. 

(a) It is a temporary roadway on an 
urea of asbestos ore deposits (asbestos 
milw): or 

(L) II is OJ II:mporary roadway at Hn 
active asuI'slos mill sHe and is 
enl;;'psuIHted wilh a resinous or 
bituminous binder. The encitpsulatcd 
roud surface .IIUSt be maint.lirwd at a 
minimum frequency of one per ycitr 10 

prf'\'l'nl dust emissions; or 
(e( II i:1 cncapsulalf!d in u~l'hall 

1:IIIIl:rcle mcct inH the specifications 
1::lIIt:lincd in section 401 of Standard 
Sped fica lions for Construction of Roads 
and Urid~l:s on "'ederal Highway 
Pr/ljl:l:tS. FP-85. 1985. or their equivalent. 

7. In § 61.144. paragraph (a)(9) and 
paragnlphs (u) (1) and (2) are revised. 
and paragruphs (b)(3) through (b)(O) are 
lidded to read liS follows: 

§ 61.144 Standards for manufacturing. 
(it)· • • 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

(h)' •• 
( t I OischilfKC no \'isiLle cmissions to 

Ie outside air from these operations or 
from any building or structure in whi(:h 
they Hre condur.ted or from itny other 
fugilive sources: or 

(2) Use th.! methods specified by 
§ 01 .152 to clean emissions from these 
opernlions containing particulate 
asbestos malerial before they escape to. 
ur arc vcnted to. the outside Hir. 

l:l) Monitor each poltmlial source of 
asbestos emissions from any part of the 
mnnufacturing facility. including air 
deaning devices. process equipment. 
lind hllildin!ls hous ing material 
prtlcl'ssinH and handling equipment. Ht 
I,:;lst once f' .1ch day during dHylight 
hours for vis ible emissions to the 
outside air during periods of operation. 
The moniloring shall be visual 
ohservation of at least 15 seconds 
durat ion per source of emissions. 

(4) Inspect each air cleaning device at 
leasl oncl! each week for pro;>er 
operatiun and for chonges Ihut signal 
the potential for malfunclions. includ ing. 
til Ihe mu.imum extent possible without 
d islOnlllling olher Ihan opening the 
device. Ihe presence of tears. holes. and 
abrasions in filler bu!!s und for dusl 
deposild on Ihe clean side of bugs. Fur 
Hir c1Cllnill)! devices that cannol be 

specled on a weekly bHsis according 

to this paragraph. submit to the 
Administrator. and revise as necessary. 
a written maintenance plan to include. 
nt a minimum. the following: 

(ij Miiinienance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

\'isible emission monitoring Bnd air 
deaning device inspections usin$! 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 Itbsencc of visible 

emissions. 
(iii) Condilion of fabric filters. 

induding presence of any tears. holes 
and abrasions. 

liv) Presence of dust deposits on clean 
side of fabric filters. 

(vJ Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of cperation for each 
air cleaning device. 

(6) Furnish upon request. and make 
available at the affected facility during 
normal buuiness 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 § 61.145 is revised to read 
as 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 II 
nonfriable ACM. The requirements of 
paragraphs Ib) and (c) of this section 
apply to each owner or operator of a 
demolition or renovation activity. 
including the remo,,'al of RACM as 
follows: 

(1) In a facility being demolished. all 
the requirements of paragrHphs Ib) and 
(cl of this section apply. except 88 

provided in paragrHph (a)(3) of this 
section. if Ihe combined amount of 
RACM is 

(i) AI lellst 80 linear meters (280 linear 
feet) on pipes or at least 15 square 

meter9 1100 squere feet) on olher facility 
componenls. or 

(ii) At leust 1 cubic meter (35 cubic 
feet) off 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 
(41(i) through (vii) Bnd (4)(ix) and (xvi) of 
this section apply. if the combined 
IImounl of RACM is 

Ii) Less thun tIO linear meters (ZOO 
linear feet) on pipes leBB than 15 square 
meters (100 square feet) on other fucility 
components. and 

Iii) Less than one cubic meter (35 
cubic fcet) off facility components 
where the length or area 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 because the 
facility is struclurally unsound and in 
danger of imminent collapse. only the 
recluirements of paragraphs (b)(l). (b)(2J. 
(bJ(3J(iii). (b)(4J (except (b)(4)(viiiJl, 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated, 
including any individual nonscheduled 
renovation operation, all the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be stripped. 
remo\·ed. dislodged. cut. drilled. or 
r.imilarly disturbed is 

(i) At least tIO linear meters (260 linear 
feet) on pipes or at lesst 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 
length or area could not be measured 
previously. 

(iii) To determine whether paragrnph 
(a)(4) of this section 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 paragraph 
(a)(~) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be removed 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) Notification requirements. Each 
owner or operator of a demolition or 
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rcnovotion ,Ictivlty 10 which this scction 
Rp~lies shall: 

(lll'rovide the AdministrHtor with 
"",rilten notice ("If intention to d~mol!a;h 
or renovat~. D~livt!ry of th~ nuticc by 
ll.~. 1'ostal S~rvice. comml!rdal delivery 
s~rvice. or hand dt'ln'cry i~ I.Icc~JitaLle. 

(2) Update notice. 3:1 nl:C~s&"ry. 
including when the llnlounl of asL~:lIclIl 
tlffectf!d changes by atleLlsl 20 percent. 

(3) Postmdrk or delh;er th~ noti,;e ... s 
ful!ows: 

(i) At t.~ast 10 worling days ht:fore 
ngbestos stlipping ur rmnol/i,l work or 
any other activity Lc:gins (such as silo? 
prepuration that wliultl break up. 
dislod~e ur t>imilarly disturb HsLestos 
m .. !eriul). If the 0"~"6tiun ill d~licribed in 
paragruphli (a) (1) anJ (4) (~cept 
(a}(4)(iii) and (a)(4J(ivJl of this section. If 
the OJ.lcr31ion is 6S described in 
p3rKgraph (a)(2) of this section. 
notificlltiun is reljuired 10 working days 
hefore demolition begins. 

(ii) At least 10 worl..i~ days before 
the end of the c.alenddr year preceding 
the year for which notice is being given 
for renovations described in paragraph 
(a)(4)(lii) of this section. 

(iii) As early as ;.'cssible before. but 
n.)t Iftter than. th~ foUl}wing working 
ddY if the operaUon ill a demolition 
ordered according to par3graph (a)(3) of 
thia section or, if the operation is a 
renovation described in paragraph 
ta)(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 
(IIJ(4)(iv)) of this section. and for a 
demolition d~9cribed in paragraph (a)(2) 
of this section. that will begln on a date 
olher than the oni! contained in the 
original notice. notice of the new start 
dOl te must be provid~d to the 
Administrator as follows: 

(A) When the asbestos stripping or 
mmoval operation or demolition 
operation covered by this paragraph will 
begin aller the du!e r.onlained in the 
notice. 

(1) Notify the Administrator of the 
new start date by telephone as soon as 
possible before the original start date, 
!tad 

(2) Provide the Administretor with a 
written notice of the new 8tart date as 
soon 88 possible ~fore. and no later 
than. the Original sturt date. Delivery of 
the updated notice by th~ U.S. Postal 
Service. cummercial dellv~ry service. or 
hand ddivery is acc:eptllble. 

(HI When the asbestos stripping or 
~mov81 operation or demolition 
operution coveretl by thi. paragraph will 
begin on a date earlier than the original 
start dute. 

(1) Provide the Admilli:Jlrator with a 
wrillen notice of the new start date at 
I~dllt 10 working days before asbestoll 
IIlrippinlJ or removal work begins. 

(2) For demolitions covered by 
p:!ra~rnph (a)(2) of this section, provide 
the Administrator written notice of a 
nC!w start date at least 10 working days 
bdore commencement of demolition. 
[jelivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event ahaU an operation 
clJVered by this paragraph begin on a 
date other thun the ddt.: c.ontained in the 
written notice of the 'new 6tart date. 

(4) Include the foHawing.in the notice: 
(i) An indication of whether the nolice 

is the original or a revised notification. 
(ii) Name. address. IUld telepbone 

number of both the facility owner and 
operator and the asbestos removal 
c.mtractor owner or operator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) DellcriptioD of the facility or 
affected part of the facility includ~g the 
size (square meters [square feet) and 
number of 1100rs). age. and preaent 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. 

(viI Estimate of the approximate 
amount of RACM to be removed from 
the faCility In tenns of length of pipe In 
linear meters (linear feet). surface 8rea 
in square meters (square feet) on other 
fucility components. or volwne in cubic 
meters (cubic feet) if orr the fdcility 
components. Also. estimate the 
approximate amount of Category I and 
Cate80ry II nonfriable ACM in the 
affected part of the fAcility that will not 
be removed before demolition. 

(vii) Locaoon IUld street ad~s 
(including bnilding number or name and 
noor or room number. if appropriate). 
cily. county. and state. of the facility 
being demolished or renovated. 

(viii) Scheduled Btartlng and 
completion dates of asbestoll removal 
work (or any other activlly. such as site 
preparation that would break Ull. 
dislodge. or simllarly disturb asbestos 
materiul) in a demolition or renovation: 
planned renovation operations Involving 
individo.al nonscheduled operations 
shall only Include the beginning and 
ending dated of the report period 811 

described In paragraph (a)(4J(iii) of this 
section. 

(ix) Scheduled starting and 
completion dates of demolition or 
rlmol/alion. 

(x) Description of planned demolition 
or renovation work to be performed and 
method{s) to be ealployed. including 

cl!molition or renovut;on techniques to 
be used and description of ufft!ctetl 
filc.ility.;umpono!lIt:l. 

(lt i) Description of work practices anti 
englner-rillR controls to be used to 
comply with the requirements of this 
subpart. Including asbestos removal and 
waste·handling emission control 
procedures. 

(xii) Name and location of the WAste 
di~posal site where the asbestos· 
contain!r.g waste material will ~ 
deposited. 

(ldi) A certificdtion that Ilt leKst one 
pellun trained as required by paragraph 
(cl(a) of this sectioll will supervise tbe 
stripping and removal described by this 
notification. This re4uirement shall 
become eCCective t year alter 
promulgation of this regulation. 

(xiv) For facilities described in 
paragraph (a)(3) of this aaction, the 
name. title. and authority of the State or 
local government representative who 
has ordered the demolition. the data thut 
the order was issued. and the date on 
which the demolitiCHi was ordered to 
begin. A copy of the order ahaU be 
Gtlached to the ·notification. 

(xv) Por emergency renovations 
described in paragraph (1l)(4}(lv) of thia 
section. the date aad hour tiutt the 
ernergency occurret.l. a dOsoiption of the 
lIudden. unexpected event. and an 
explanation of how the event caused an 
unsaro! condition, or would cause 
equipment dllD18ge or an wtrcasonoble 
financilll burden. 

(xvi) D~~cription of procedures to be 
folio wee in the event that unexpected 
RACM is found or Category 11 nonfriable 
ACM becomes crumbled. pulverized. or 
reduced to powder. 

(xviiI Name. uddress. aDU telephone 
nUDlber of the wallte transporter. 

(5) The infOllDOtion required in 
paragraph (b)( .. ) of thwaection rnual be 
reportt!u uslng a form similiar to th3t 
shown in Figure 3. 

(c) Procseiuro6 for asbeslo8 emiJision 
(;(lntrol. Each owner or operator of 8 

demolition or renovfttlon activity to 
whom thill pqragruph applies. according 
to paragrdph (a) of this section. ahall 
comply with the following procedures: 

(1) Remove aU RACM Crom a fllcility 
being demolished or renovated before 
liny aClivity begins that would break up. 
dislodge. or similarly disturb the 
mllteriul or preclude access (0 the 
Dlaterial for sub..equent removal. RACM 
need not be removed before demolition 
if: 

(illl ill u1tesory I nonfrlable ACl\.1 
thot ill not la poor condition and Is not 
friable. 

(ii) It is on a facility compoRt!nt that 
encased In concrete or othur similarly 
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harilllliitcriill and is udcqulltely wet 
whenever exposed during demolition; or 

liii) It was not ac.cessible for testing 
lind was. therefore. not discovered until 
aftrr demolition began and. as a result 
of the ul!molitiun. the material cannot be 
snfely renhwed. If not removed for 
6afety reasons. the exposed RACM and 
lIny asbestos-contaminated debris must 
IJe treated as asbestos-containing waste 
matl: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 
demolition. 

l2) When a filcility component that 
contains. is covered with. or is coated 
with RACM is being taken out of the 
facility us a unit or in sections: 

li) Adequately wet all RACM exposed 
during cUlling or disjoining operations; 
,lOd 

(ii) Carefully lower each unit or 
section to the noor und to ground level. 
not dropping. throwing. sliding. or 
otherwise damaging 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 renoltation 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 welling to comply with 
this paragraph would unavoidably 
damage equipment or present a safety 
hazard; and 

lB) The owner or operator uses of the 
following emission control methods: 

(1) A local exhaust ventilation and 
collection system designed and operatl!d 
to ca;>ture the particulate asbestos 
material produced by the stripping and 
removal of the asbestos materials. The 
:I\·"t.'11\ O1l1st (!:\hiuit no visible emissions 
I:' Ihe uulside air or be designed and 
operated in accordance with Ihe 
mquirements in § 61.152. 

(2) A glove-hag system designed and 
operated to contain the particulate 
asbestos material produced by the 
stripping of the IJsuestos materials. 

(3J Leak-tight wrapping to contain all 
RACM prior to dismantleml!nt. 

(ii) In renovation operations where 
welling would result in equipment 
damage or a safelY hazard. and the 
methods allowed in paragraph (c)(3)(i) 
of this section cannot be used. another 
melhod may be used after obtaining 
wrillen appro\'al from the Administrator 

bused upon a determination that it is 
equivalent to wetting in controlling 
emissions or to the methods allowed in 
paragraph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
written approval shall 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 RACM during 
stripping: or 

(ii) Use a 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 101.152. 

(5) For large facility components such 
as reactor vessels. large tanks. and 
steam 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. atored. disposed of. or 
reused without disturbing or damaging 
theRACM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § 61.149(d)(1)(i). (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 material nnd 
ensure that it rcmuins wet unlil 
collected and contained or treated in 
preparation for disposal ill accordance 
wilh § 61.150; and 

(ii) Carefully lower the material to the 
Rround and noor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the malerial. 

(iiiJ 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. 

(iv) RACM contained in leak-tight 
wrapping that has been removed in 
accordance with paragrnphs (c)(4) and 
(cJ(3)(iI(D)(3) of this section need not be 
welled. 

(7) Whcn the temperuture at the point 
of wet ting is below 0 °C (32 Of): 

(i) The owner or operator need not 
comply wilh paragraph (c)(2)(i) and the 
wetting provisions of parllgraph (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 sectiona to the maximum 
extent possible. 

(iii) During periods when wetting 
operations arc suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the fucility 
cnmponcntllat the IJf~Minnln!l. 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 fllr at least 2 years. 

(8) Effective 1 year after promulgation 
of this regulation. no RACM shall be 

_stripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless at lellst one on-site 
representiltive. 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 (HF.PA) 
filters; waste disposal work practices; 
reporting and recordkeeping; and 
asbestos hazards and worker protl!ction. 
Evidence thot the required training has 
been completed shall be posted Ilnd 
made a\'ailable for Inspection by the 
Administrator at the demolition or 
renovation sile. 

(9) For facilities described in 
paragraph (0)(3) of this section. 
adequatl!!y wet the portion of the 
facility th<lt contains RACM during the 
wrecking operation. 

(10) if a facility is demolished by 
intentional burning. all RACM including 
Category I and Category II nonfriable 
ACM must be removed in accordance 
with the NESHAP before burning. 
BIWNC COOE 6S60-SIHoI 
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APPENDIX 8 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 
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• 192t.s. "ao..I04, 1AcnoIttc. 
IlnophyffU •• and KUnoUt •• 

. Sec. 1926.58 added by 5 I FR 22756. 
JlJne 20. 19861 

(al Scope and application. 1nil 
leclian "pplies to all construClion work 
.. dcfinr.d in 28 CfR 1910.12(bl. 
tnclllding bUI not limlt~ to the 
follOWing: 

11) Oemulilinn or ,uh;.l;;~ of lItrJclures 
where illbclIlo •• lrc:nol.tt:. anthoph)·l1ite. 
or actinulite is pr~sr.nt: 

(2) Re:movill or enCAlpsul.:lun of 
malcri .. l. conlilinin" ."\;~:i:~II. tr·:molile. 
antl:'Jphyllite. or ilcllnolite: 

(ll Ccnltruc.;iioln. "lter.diun. re~'!tir. 
mllinten.nct'. or feu.lVatiun of 
struclure .. lub.IMI!I! .. ut ponion. 
thereof. thllt conlain albelto .. trcrnoUte. 
.nlhopltyllite. or netinnlit.1: 

(.) In.lallaliun of I=rooucll conr.,!nlnl 
asbesto .. tremolite. anthophyllite. or 
actinolite: . 

(5) Asbc.toa. treatolite. anthophyllite. 
and actinolite Ipill/emerscncy cleanup: 
IlI\d . 

(8) Tnmsportallon. dispout. stnrale. 
or cont.linment oC aslJestos. trcmolite. 
anthophyllite. or actinolile or pNCiuCLa 
conLainiDIIllsbeltol. treenolite. 
anthophyllite. or IIctinolilc on the lite or 
location at which conatrucUon activitiea 
are performed. 

(b) De/initioM. "Action level" muPl 
an airborne concentratl.,n of .asbelto .. 
tremoHte. anthophyllite. actinolite. or a 
combinatIon of these minerell of 0.1 
fiber per cubic centimeler (f/cc) of air 
calcu1l1ted II an eight (B)-hour time­
weighted avera Ie. 

"Alb.ltoa" includes chrysolile. 
.moalli. c:rocIdulltl. trwmolitl .. bealoa. 
anthophyllltl IIIb .. lo .. IcUnolUI 
.. basto .. and any of the.e minerals th.l 
has been chemically treatad.nd/or 
altered. 

"Alliltant ~cretary" means the 
Aul,tant Secretary or Labor ror 
OccupaUolW SafelY and H~lIlth. U.s. 

Ocpolrtmellt or l..1bur. or deai!!nec 
"Aulhorized pl!fSon" melin, ilny 

p"r~ol\ lIulhorized by lhe empluyer and 
required by work duties to be preten! in 
regulated areaa. 

"Clean room" mt!anl lin 
uncontaminated room having f'lcilitiel 
for the slorage of empl"ycf!s' sll?el ., 
clothing and unconlaminalC!.i malerfwls 
and equipment. 

"Competent peraon" me:ana ona wh'l 
il caPQIJle or identirying exilling 
asbello" tremolite. anthuphyillte. ar 
Iclinolite h.zarda in the workplace and 
who has the authority to wk. prompt 
corrective meuurea 10 eliminal" thp.m. 
II Ipecified in 29 CFR l!126.32(O. The 
duliel or the competent tIft""n include 
II IClllt the folllowing: cSlabhahing the 
negilllvc-prellur-! enclolure. ensuring lLa 
Integrity ... nd controllll18 entry to and 
exit from the enclolure; luperviaing any 
employee CXpOlunt monitoring RquJrud 
by th. ItllllcUnJ: e".urioa that .. U 
employee. workil18 within auc:h an 
anclOlunt wear the appropriate perianal 
protective equipment. are trained in the 
use or appropriata method I or Ppoaure 
conlrol. and Ute th. hygiene laeiliUu 
and dec:onlamlnation procedures 
lpeciJied in the Itandllrd; and emurinl 
that cnsineering contro" In UN 4fII in 
proper operlltil18 conditioo and are 
funClioninl properly. 

"Decontamination area" meana I" 
enclused Ire. adjacent and connected 
to the re::ulatcd arca ud CODlilting of 
In equipment room. Ibower atell. aad 
clean room. which i. u.aed ror tbe 
decontwmination of worke,.... outeriata. 
and ~uipment contamlaated'with 
'Ibeato .. ttwmol1ta. anlhophylUt .. or 
Iclinolll •• 

-OemoUtloo" meaPl the wnckll18 or 
laking out of any 10ad-supportil18 
Itructural meml.Jer aud any relaled 
ruing. remol:ir-3. or Itripping of 
.. beltol. tn:molite, anthophylUte. or 
actinolite product .. 

REFERENCE FILE 

"Oirector" meant Ihe Olrf!Ctor • 
Nitlionlll Inlltilutfl (nr Or.cupali('nal 
S,,! .. ly OJnll I (r.allh. US. O(';Jllnp:ent or 
Ut!nllh .. r.d Human Service •• or 
de.ijlnce. 

"Empillye. eltpasure" meilnl thilt 
e"po,ure 10 .. irblJme .sbelitol. wano';t ... 
anihophyllite. aClinoUte. or a 
cnmhinalion of thele minerll .. Utat 
would ur.c:ur if Ihe p.mployee were nut 
(lsinll r~~\Jir ... tory protective equipm~nt. 

"~'Iipm"nt mom (chllng. room)" 
me.u\l a contlUDinatcd roomlocalcd 
within the decontamination lrea that Is 
lupp1i(!d _ith Impr.nnelble bllil or 
cont<lincrs for the dispoul of 
contllmlnated proteclln clothil18lU\d 
oquipmftnL . 

"Fib«r" meAns a p<Ut.iculate Corm of 
IllObeltoa. IremoUte. anthophyUite. or 
actinolite. 5 miaomelen or 10n(lCl'. wllh 
a length-to-dlameler NUO of at least 3 to 
I. 

., Itgh ... mclancy particulate air 
(K£PA) filter" meana a Ollar capable 01 
trapping and retaining at leaat 9!J.W 
pereant of all monodilperaed particles of 
0.3 mictomatanln diaDulter Of Ilirser. 

"Rl1(Ulatad area" meaPl an area 
..tnbli.had by th. employer to 
demarcatl areu where alrbom. 
concantraliaa. of albelto .. tramollte. 
aalbophyllite. actlnoUte. or a 
combinatioo of theN miau.i1. axcecd or 
CIIn rwuonably be expected to exceed 
the petmillible expotUte limit. The 
rewuJ.atad ana ca.y taka the form of (I) • 
temporary enclosure. as required by 
paragrolpb (e)(8) of th.ia aect.iau. or (2) an 
area d~mareated in eay DWIDAIt that 
rnialmlzu the Ilumber oC ampJoJ'" 
IllpoM<i to ubcttoa. tremolltl • 
uthophyWt.e. or act1aolU .. 

-Ramonl" mealll the lII.k.ina out or 
stripping or albelto .. tremolita. 
anthophyUIle. or actinolite or ataterlaJl 
containing albeltoe, teratollt .. 
anlhophylUtc. or actlnoIU •• 

(s.c. 182U1(b1l 

• 
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"Renovation" meao. the modifying of 
I6ny u.isling .lruClure. or portion 
thereof. where expo.ure to airbornll 
ubellto •• tremolite. anthophyllite. 
actinolite mo)' relult. 

"Repair" meant ovcrhauliJ18. 
rebuilding. reconstructing. or 
reconditiorunl of ItruCturel or 
.ub.tralel where .. beltol. tremolite. 
IInthoph~·lIite.or Ictinolite i. prelcnL 

"Trcmolite. anthophyllite and 
IIctinolite" meanl the non ... beltol Corm 
oC Ihese minerall. Ind any of these 
minerall that have been chemiClllly 
lreated and/or altered. 

(c) hnniuiblll ~X[JO$ure limit (PEL). 
The employer Ihall enlure that DO 
employee il expoaed to an airborne 
Cl.Incentration oC .. bel to .. trel11Olite. 
anthophyllite. actinoUte. or a 
combination of the .. minerall la exce .. 
of Q.2" tiber per cubic centimeter of air u 
lin ciRbr (8) hour time-weighted avera Ie 
fl"WA). al determined by the method 
preacribed in Appendix A of thil 
Mctior .. or by an equivalent method. 

(d) CommuniCtltion amollB tlmploy.,... 
On mwti-employer worUite .. an 
elf.ployer performing albetto .. tremollte. 
anthophyllite. or actlaolite work 
reqLLirina the .Itabliahment of a 
regullited area ahal1 Worm other 
employera 00 the lite of the nature of 
the employer'l work with albeltoa. 
tremolite. anthophyiUte. or a"tinoUt. 
and of tll« exiltence of and requ.iremenl.l 
pcrtaiain& to reaulated area .. 

(e) Regulated cwo.-{l) Ct!netul. The 
cmployer'lhaU eltabUlh a regulated 
area In work areal where airborne 
coDceatratiolll of .. b4JltO" tremoUt.e. 
anthophylUte. actlaolile, or a 
combinatioa of the .. minerala ex.ceed or 
can reaaonably be expected to eXCHd 
the pel"lDiuible exPOlure limit 
preacribed la parqraph (c) of thla 
aection. 

(Z) Demarcation. The regulated liMit 
ahall b4J demarcated in any manner that 
rnlnimiua the number of petlOna withia 
the area and protecta persona ouraid. 
the ~a from exPOIW"l to airborn. 
coocantradoaa oC alb .. tOl. tnlmoUt .. 
aathophyllile. actinolite. at' a 
combinatioD oC the .. minerall la exceaa 
of the permiuible expolurelitnit. 

(3) Acceu. Ac:cal to regu1 .. tt=d are .. 
aball be UlDited to aulhoriz.ed petlOna or 
to pcnoaa authorized by the Act or 
regu1at1ona iuued punuant thareto. 

(41 Respirator&. All penona enterina a 
regulated area ahaU be Il.lpplied with a 
relpiratat' • .elected in IC:COrdaaca with 
paragraph (h)(Z) o( thil aectlOCl. 

(5) Prohibit«J oclivitiu.. The employer 
.haU Ilo.W"I/ that employeel do not eat. 
drink. ImokA. chaw tobac:co at' sum. or 
apply cotDlatic:a in the f1I1Ulated .,... .. 

(61 Requirement. for oslH!.to. 
~movol. demolition. and renovation 
operatIons. (i) Wherever feuible. the 
emplo)'er .haU eatabli.h negative­
prellure enclo.urel before commencina 
removal. demolitioD. and renovllion 
operationl. 

(iii The employer ahall delignate I 
compelenl perlOo to perform or 
supervise the (ollowtna du&iea: 

(A) Set up the enclolu.re:· 
(8) Ensure the lntegrity or the 

enelo.Ute: 
(C) Coatrol entry to and exit Cram the 

enclolure: 
(0) Supervi .. aU employee expoaure. 

monitorina requited by thi.a aectioa; 
(E) Ensure that employ ... woriUaa 

within the enclolW"l wear prot.ective 
clothina aod ra.plratora .. requJred by 
ponlStaplll (I) and (h) of thia MdJOQ 
lind: 

(F) EAaure that employ ... an tnlaed 
in the u .. oC aagi.aeeriaa c:oatrob.work 
practice .. and penooal prot.ectivc 
equipment; 

(e) Ensure that employees 11M the 
hygiene CaciUUea and obMrv. the 
dec:ontanliDalioa proc:edwu Ipec:UlecUa 
paragrapb UJ of thit aec:tioa: and 

(H) EAaW"l that eoS;nMriaa c:oatrola 
Ire fuactioniaa properly. 

(ill) In addllioG to tha qualiflcalloaa 
lpeciIi.ed la paragraph (b) of thLa 
aectioa. tha compelaDt penoo ahal1 be 
trained in .U .Ipec:ta of aabetto.l. 
lremoUta. uthopbyWta, at ad1aG11t.e 
abatement. thAt c:oIlleQta of thLa 
ltandan!. thAt ldcad.Ocatioa of asbaao.. 
tremoUte. aathophyWta. at act1aol1t.e . 
and their removal procedures. &Ad other 
practice I Cor recbac:laa the twwd. Sucb 
trlliaias ahal1 be obt&ia.ed in • 
comprcherWVI COutM., aucb U I COUI'M 

c:ooducted by an EPA Aabeata. TraiAiDa 
Center. or aD equivalaot c:ou.na. 

(iv) £;(ception: For ama11-acaLt. abort­
durati'D operatioaa. tuch .. pipe rwpalr, 
valve replacement.lDat.aWaa electrk:a1 
conduita. la&talUaa or rem.ovina drywalL 
toofina, and other ~ bulldiDa 
maintenance or renovaUoa. the 
employer ia not rwqWnd to comply wflh 
the requirem.eata of parqraph (e)(8) of 
thil aection. 

(0 Exp06w. moniton'na-{l) c.nuaJ. 
(I) Each employer who baa a won:pI.c:. 
or work operation covared by th1a 
ltaodKrd ahaU perform moait~ to 
detennine accurately tha alrboma 
cooceDttatioaa of &aba,a.. tnmoUta, 
Inthophyl1it .. actiDoUt.e or a 
combination of thaM aalaeftla to whldl 
employee. may be upoaed. 

(iii Oetenninatloaa of employee 
eltpoture ahall be m.acia from brelthiq 
zone air IImplea that .,... rwpracatative 
of the a.hour TWA o( •• ch amploy ... 

:;-;11:1 
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(iii) Repre.entative a.hour TWA 
employee expo.ure .hall be determined 
on the Ul1Iil of one or mora limp I •• 
repre.enling full·shift expoaure (or 
employeel In each work arel. 

(21lnitiol monitoring. (i) Each 
employer who h .. a workplace or work 
oper .. tion covered uy thil Itandud. 
except al provided Cor in perasrapb. 
(f)(2)lii) Ind (f)(Z)(iIi) of tbil acetio", 
lhan perform initial mooitoring at the 
initiation of each aabestol. lrelDOUte. 
IZIthophyllite. IIctinolite job 10 
accurately detenniae Ihe airborne 
concentrationa o( .. b4Jltoa, tremoUte. 
anthophyWt •• or actiaolite to wh1cb 
employee I may be expoaed. 

(H) The employer may demoaatrate 
that employe. axPOlurel are b4Jlow tha 
actioa level by meant of objective data 
damonatratina that the product or 
material contaiaina .. b4JllOI. tremoUta. 
anthophyllite. ICtlnOUte. or c 
combination oC thue aWleral. caDIIOt 
relea .. aitboroe flben in c::oa.ceotratioaa 
axceedla& the action level UDder &hOM 
work cond1tloaa havlas tha great .. t 
potanLial for releasing aabalOl. 
tremoUte. anthophyWta, or act100lilL 

(IU) Wbete the employer bu 
monitond each ubnto .. tnmol1ta. 
anlhophyWta, at acUoolit.e lob. &ad·the 
data were obtaiaad du.riq work. 
operatioaa coadu.cled WIder workplace 
conditioaa cloMly I"eMmbUaa the 
procet .... type ofmateria1. coatrol 
methoda. won: pracUcaa. and 
aovi.roluDataJ coadltioaa \aMd ADd 
prevailiaa ia the employer'. c:u.rnal 
operatJoaa. tha empSoyer may rely oa 
lucb earlier moaitoriaa raul .. to .. tt.ry 
tha requ.lnlmaota of ~ (f)(2KJ) of 
th1.a 

3) Periodic IItOIIiIDrinB witlWl 
ulaUld czrcrcg. The employer abaJl 

conduct da.i1y moalt.oriDc that ia 
repreaeatative 01 tha upoaure of ucla 
emplllY" who 1a a~ to work 
with.ia c rep1atad an .. ~ 
Wbao aU amploy ... wtthia & ,..w..tecl 
&tI. &re eqWpp.d with IupplJed-eJI 
,...pt,..torI opent.ed 10 the potltl".. 
preaaW"l IDOda. the employer 1DA1 
diapea.ae with tha dally moaitoriat 
!"O<Iuired by th1a puqnph. 

(4) TertninDtiOlJ of monilDrinl- IEtbe 
periodic maaltori.q required by 
paragraph (0(3) of thla MCt10a reveals 
that employee expoAna, .. 1DdJcat.d 
by al&t1atlc:aUy r.U.cble lDIUuremeDI.I, 
.,... below the Ktioo level. tba eaaployw 
lDAy d.I..cootinu. IDOOitoriaa for thoM 
employ ... wboM IltIJC*U" .... 
repraeated by au.ch JDODitoriac. 

(5) Method 0/ monilorint. (I) All 
umplea ta.k.ao to .. tiafy tha tDOGltartac 
requireml1lta 01 parqraph (f) of thLa 
aecdon .n.U be penonal aampMs 

(lee. 1126..51(1)(5)(1)) 

11 



( 

31:3116.2 

collected following the porocedure. 
• "c:cllied In Appendix A-

(ii) AlIl8mplea laken to .atil(y the 
nonlloring reqU-irement. o( paragraph (0 

o( thi' seclion Ihall be evaluated using 
Ihe OSHA Reference Method (ORM) 
Ip«ified in Appendix A. or an 
equivalenl counting method. 

(iii) If an equivalent method to the 
ORM il Uled. the employer lhall enlW'8 
Ihat tha method meetl the (oUowing 
criteria: 

(A) Replicate expo. un: data u.ed to 
eatilbli.h equivalency are collected io 
.ide-by-.ide field and laboratory 
com pari Ions: 

(B) The compari.on indicate I thaI 90 
percent o( the lamp Ie. collected In the 
range O.S to 2.0 Umes thelJenniuibla 
limit have an ac:c:uracy range o( plu.s or 
minua 2S percent 01 the ORM re.uJte 
with a 9S percent confidence level a. 
demonltrated by a .t.atiaticaUy valid 
protocol: and 

(C) The equivalent method I. 
documented and the result. 01 the 
compariaon testing are maintained. 

(iv) To .att.ly Ihe monitorial 
requiremenl. 01 paragraph (I). employera 
.hall rely OD the re.uh. 01 moniloring 
analysi. performed by laboralories that 
have inlmuled quality auurance 
program. that Include Ihe elemente 
prescribed lD Appendix A:. 

(6) EmpJOYN notification 01 
onitoring ~ulu. (i) The employer 
all nolify affected employee. 01 lhe 

monitoring rnulta thai repreteat that 
employee'. expo.ure a. lOOn a. pouibl. 
(ollowlna receipl 01 monilol'in@ resulta. 

(ii) The employer .hall noU(y affected 
employees 01 the re.ulta 01 moniloring 
repntMnUna the employee'. exP.9lure In 
wriling either Individually or by poItina 
at a centrally located place that la 
acceaaible 10 affecled employee .. 

(7) ObHrvation of monitoring. (I) The 
employer .hall provide affecled 
employee. or their de.ignated 
represenlaUves an opportunity to 
ob.ene any monitoring of employ" 
expoaun: 10 a.be.loa, lremoUle. 
anthophyllite, or actlnolile coaducted In 
accordance with thl. aeclion. 

(ii) Whea ob.ervaUon of the 
monitoring of employee expo.ute 10 
a.batoa, tremoUle. aathophylUIe, Ot 
acUnolite require. entry lato ~ area 
when! tha UN o( prolective c10thiDs or 
equipment i. required. the observer ahaI1 
be provided with and be requintd to uae 
.uch clothing and equipment and shall 
comply with all other applicable aalaty 
and health procedureL 

(s) Method. of complianCl/1.~l) 
EnginNring control. and work 
Dracticn. Ii) The employer .hall uae one 

r any combiaatioa o( the (allowing 
trol methode to achleva compUaoc;a 

with the pennillible exPOlure limit 
prescribed by paragraph (c) o( thi • 
leclion: 

(A) Local exhau.1 ventilation 
equipped wilh IIEPA filter du.t 
coli action .yslem.: 

(81 Ceneral venlilation .y.tem.: 
IC) Vacuum c1eanen equipped with 

HEPA fillers: :" 
(01 Enclo.ure or i.olation oC proces ... 

producing .. be.lo •• tremolite. 
anthophyUUe. or actinolite duat: 

(E) U.e of wet method •• weillna 
agenl •• or removal encaplulant. to 
control employee expo.ure. during 
a.be.tol. tremolile. anthophyllile. or 
actinolite handling. mixinS- removal. 
cutting. application. and cleanup; 

(F) Prompt dilpo.el 01 w .. le. 
contaminaled with a.be.lo .. tremoUIe, 
anthophyllite. or actinolite In l.ak-tisbt 
contalnera: or 

(C) UN oC work practlc •• or other 
engiaeering control. that the APialaot 
Secretary caa .how to be (ellible. 

(ii) Wherever the ( ... ,bl. ensJneeriac 
and wcirk practice control. desaibed 
abov. are 001 .ull1ci.nt to reduce 
.mployee expo.Un! to or below the Umft 
pre.aibed In paregrapb (c). the 
employer .haJJ u.e them 10 reduce 
employee expo.ute to the lowett I.vela 
altaiaable by th.le c.ontrola and ahaU 
• upplement them by the uae oC 
re'piralory prolectloa thai compli .. 
with the requirementa of paragraph (h) 
oC thi. aeclion. 

(Z) Prohibition .. (I) Hlsh-cpeed 
abra.ive dlac .aWI that are not 
equipped with appropriate enaineering 
control. ahall nol be uaed lor work 

. related to a.betto .. tremolile, 
anthophyllite. or actinolile. 

(ii) Compnrued air aha1J aot be aaed 
10 remove llbalo .. tremolite. 
aathopbyllite. or actinolile or materiala 
coataining llbetlo .. ·lremolite, . 
anthophyllile, or actinoUle WeN the 
compreued air la uaed lD coaJunctioa 
with an enclOMd ventilation .,..18111 
detlped to captunt the dual cloud 
created by the comprnaed air. 

(iii) Material. containing ubatoa. 
lremolile, anlhopbyllile. or actinoUte 
.ball nol be applied by .pray methodl. 

(3) EmploY" ratation. The employer 
.haJJ 001 uae employ .. rotatioa u a 
meaaa of compliaaca with tha opo.ura 
limil pntICribed In parqrapb (c) of thIa 
tecUon. 

(h) RMpiratory pl'ouc:tion.~l) 
CcntlroL The employer tball provide 
re.piralon. and en.ure thai they are 
ueed. where required by thla lI4ICt1oa. 
Respiratora thall be II.Md In the 
following circwnatancel: 

(I) ~uring thalnterval neceuary to 
lnatall or lmplement (ewbLe a.ee.rtq 
and work pnctice coatrola; 
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(ii) In work opera lion. luch .. 
maintenance .nd rep~ir activities. or 
other 3ctivitiea for which enRineering 
and work practice control. are not 
rcuible: 

(iii) In work .itu&tion. where (euible 
engineering and work practice controla 
are not yel .ufficlenllo reduce expo.ure 
10 or below the expo.ure limit and 

(iv) In amel"8enciea. 
(2) &spiratol' .tll«lion. (I) Whe ... 

.... plralon are uaed, the employer .hall 

.eleci and provide. al no COlt to the 
employee. the appropriate relpirator II 
.pecified in Table 0--4. and Iball en.ure 
that the employee Utili the relpiralor 
provided. 

(ii) The employer .ball lelect 
relpiralora (rom ·among tho.e Jointly 
approved a. being acceptable Cor 
protection by the Mine Salely and 
Health AdminulraUoa (MSHA) aad the 
NationallnatUute lor Occupational 
Safety and Health (MOSH) under the 
provillona o( 30 CFR Part 11. 

(iii) The employer .haU provlda a 
powered, air-puriCyinc re.pirator In Uau 
oC any ncsaUve-prellure .... plralor 
lpeclOed In Table ~ whenever. 

(A·) An employee chooN. to 11M chil 
type 01 "'Ipirator: and 

(8) Thi. respirator will provide 
adequate protection 10 the employee • 
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(3) R.pirator pI'OB/'UID. (I) Where 
.... piratory protactloa u uaed. the 
employer ahalltaaUNIe a .... plralor 
PI'Oll'Ul In accord.a.oce with Z8 CPR. 
Ilno.l34{b). (d). (e" aad (I). 

(II) The uapJoyer thall penalt eKh 
IOQlployee who u.a a IDler raplrator to 

(lee. , «ZII..A(III(3)(II)J 
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change the filter .Iemenll whenever a.a 
meCUM in bruthina relill&AC4 11 
detacted and &haU meinlaill a.a adequale 
lupply of flIler eJemenll for uu. 
pUrpoM. 

(iiil Employeea who wear reapintton 
ahall be permitted to leave work are .. 
to waab their facel and relpiralor 
facepiecea whenever neceuary to 
preveDt atun irrilatioD auociat.ed with 
relpinttor Wte. 

(iv) No employee lhall be alligned 10 
tub requ.irin8 the U.I8 of ralpiratora it. 
bued OD hiI or her mo.t recent 
.xamination. All examiDiq ph¥lician 
dl:termioe. thltt the employee will be 
unable to function Dormally wearing a 
rei pin tor. or that the larety or bealth of 
the employee or oC other employeel will 
be impaired by the use of a relpiralor. 
Such employee .hall be a&signed to 
another Job or giveD the oppottwlity to 
tranaler to a dUlerent po.ition the dutie. 

. of which he or aha la abla to perform 
with the aame employer. In the aame 
leosraphica1 area. and with the .. me 
aaaiority •• tatu&, and rate of pay ba or 
w bed lust prior to .uch tranaier. if 
auch a different poaitioa it available. 

(4) ilftpirallN lit latina. (I) The 
Imployu ah.a1l 8naWW that the re.pirator 
.... ued to the employ .. exhibita the lea.t 
poaaib1e fac:epiec:e leakqe and that the 
respiretor la fitted properly. 

(U) EmployeR .bell perfOl1ll either 
qlWltitative or qualitative laca fit tuta 
at the time of initial fittiDa and at I ... t 
evary II m.ootha thereaft.,. for .. ch 
employ .. we&ri.ni a oeptive-pruaur-. 
rupiratol'. The qualitative fit &alta may 
be used ooIy for It.tiDa the 6t of ball· 
maak respiratOR where they are 
permited to be worn. and ah.a1l be 
conducted In a.ccordan.ca with Appendix 
C. The &alta ah.a1l be used to .. Leet 
£acep*- thet provide the required 
proc.c:t1on u preacribed in Tabla L 

lI) ProUlClilf. clothina-{1) lA:MraL 
n. employer ahall provide and requiR 
the I&&a of praltctive clothing. .uch III 
covualla or aimilar wbole-body 
clothinlo head covering .. alove .. and 
foot coveringa fOC' Ally employee 
expoaad to airborne coacentraUona of 
ubatoa. tremolite. anthopbyUit.t. 
a.ctioolita or a comblnaUoa of the .. 
II1lnua1a that exceed the penni •• ible 
expolWW limit prncribed in paraStaph 
(c) of th1a aection. 

(ZI Launderina. (II The employer .ball 
enaun that laWlderi.q of coataminated 
dothJJli la done 10 a. to prevent the 
rale ... of airborne aabe.toa. treDlOtilt. 
anthophyUila., actinolile, or a 
combinat1oD of th .. elDineraU in exceu 
of the expo.u.te Umit pnncriUed iD 
pa.nppb (c) ol thi. MCtlOn. 

(II) Ally employer wbo siVet 

coalem.lnatad clothinJ to another penon 
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for launderina .baU lnform luch penon 
of the requlremenlin puagraph (1)12)(i) 
of lhi. aecUon 10 .ff.eU".ly prevent the 
reltlaae of airborne .. be.toa. a.mollla., 
anthophyllite. actinolite. or a 
combination 01 theM minerala In exceaa 
of the expo.ute limit prelcnbed in 
paragraph (cl of thi •• ection. 

(3) ContaminolMi clothing. 
ContamilUlted clothing .haU b. 
transported in sealed Lmp"ermeable baa .. 
or other closed. impenn.eable contaiDen. 
and be Illbeled In accordance with 
paragraph lkl of thJI section. 

(4) Protttctit'e clotllina 101' rwmova/. 
d~molition. and lWIIolfatian operatiOll6. 
(i) The compeltnt penon .hall 
periodicaUy eumine woruuilt WOrD by 
employeea for rip. or lean that ma)' 
occur during performance of work. 

(iii When ripa or t.an are detected 
while an employ .. la woriWl8 wfthJn a 
negative-prellww enclo.ura. ripa and 
tean &hall be ImmecIlaltly mended. at 
the workauit ah&ll be immediately 
replaced. 

(j) HY8ienttlaciJiti •• and piflclica­
(1) General. (1) The ecnpJoyer aba1I 
provide cleaa c:h.aaae areu fot 
employeel requlrecl to worit In rep1ated 
areaa or requited by parqraph (1)(1) of 
thi. aaclion to wear protective clothiq. 
Exception: In Un 01 the chaap aru 
requirement .pecl(lecI in parasnph 
U1(11(i). tha employer may permit 
employees anaased III small IC&le. abort 
duration operatioaa. aa dacribed la 
paraStapb (el(lS) 01 th1a MCtioa. to clem . 
their protective clothJq with a portable 
HEPA-equipped vacuum befon IUda 
employee. leave the area where 
mAi1lltnanc:e wa. performed. 

(ii) The ecnployu .haU 8D.Iure that 
chanae areu are equlpl*i wtth 
lepa.nte .torqe fadlltia fot protective 
clothina aad .treet clothiq. la 
accordance with MCUoa 1810.141(e}-

(1iI) Wbeaever food or bev.,.... uw 
c:on.awnad at the workalte and 
employee. are axpoaed to airborne 
concentrallolLl of ube.toa. tramoUt.. 
anthopbyUila., actiDGUt .. or a 
combinatloa of thae mlDerala In cxcaa 
of the pcrmllilble expcMww 11mJt. the 
employ.,. .baU provide lunch areu III 
which the airbome CQQC8Iltrattoaa 01 
ubestoa. lreDlOllte, anthopbyUite, 
actinolite. or I comblDaUon of thaN 
mineral. are below the acUoa level. 

IZI Jlequiremttnu lor l'fIalovaJ. 
demolition.. and l'fUIovatiOll op«aJjor»­
(il DecontcurUlIGtion CU'IHJ. Exc.pt for 
lmaU teal .. ahOC't duntloa opendooa. 
.. delCribed La pa.rqnpb (-K8) of tIUa 
MCllon. the employar abell .. tabUab a 
d.econtaminatioa area that 11 adlaceaa 
aDd connected to the rqulated area b­
the decontamination of employ ... 
contaminated with ubeatoa. tremoUc.. 
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IinthophyWI •. or actinolite. The 
decDntaminalion &rI •• haU conal.t of &.Il 
equlpmenl room. Ihower are .. and clean 
room iD .erial. Th_ employer .baU 
en.ure that employe .. enter and exit the 
reaulated area tbroll8b the 
decontamiDation area. 

(iii Clean room. The clean room sbaU 
be equipped with II locker or 
appropriate .torase container lor each 
employee'. uae. 

(iii) Sho .... er qrN. Where fea.ibl .. 
ahower CaciJitiel ahall be provided 
which comply witb 29 CFR 
191o.141(d)(31. The .howen &hall be 
CODtiguOua both to the equipment room 
and the cleaD chanse room. unle .. the 
employer can demon.trate that thi. 
locetion it Dot C"lible. Where the 
employer can demonatrate that it is Dot 
fea.ible to locate the ahower between 
the equipment room and U.e cleilQ 
chana- room. the employer &hall enaun 
that employee.: 

(AI Remove a.be.to .. tremolite. 
aDthophyllila. or actinolilt 
contaminatiolD frora their workauita 
uains. HEPA VKl;uum tN:Cura proccedinS 
to a &hower that it aot cantiauoua to the 
work. area: or 

(8) Remove thttir contaminateci 
worksuila, dOll clean work.uit .. md 
proceed to a &howar that it not 
~totheworkareL 

(iv) £quipmttnl mom. The equipment 
room ah&ll be .uppUed with 
impermeable. lah41led baS' and . 
contaiDart (or the contalament and 
diapoaal of COGtamiuted proLectivc 
clothias and equlpmet1t. 

(v) Decontamination CJI'N enlJy 
procedura. (A) the employer eha11 
enaure that emplOYee&: . 

(1) EDter the dec:oatamlDaUOQ area 
tbrouah the cle&.ll raoUl; 

(2] ReIDGft and depoalt .b'Ht clothLnt 
withl.a a locker providAtd for thair uw, 
and 

(3] Put on protective elothins and 
reapiratory protectioD berore laavllll the 
clean room. 

(8) Before entering the endo.ura. the 
employer ahaU CAlWW thet employee. 
p .... through the equipment room. 

(vi) Decontamination CJI'N "it 
pracedura. (AI Before leaviDa the 
regu.lated area. the employer .beU 
ensure that employeea remove aU sroaa 
coataminaUOD and debria Crom their 

. protective clothina-
(B) The employer &ball anau.re that 

employ ... remove their proltdlva 
clolhiq in the equipment room and 
dapoait the clothina In labeled 
Impermeable 1M" OC' coat.ainers. 

(C) 1'ba employer abell enaun that 
employen do not remove their 
retpiratOR in tbe equipment room.. 

(a.c.. 112t...S1(j)(2l(ltIXCll 



{o1 The employer .haU elUure that 
employee. .hower prior to enlenng the 
clean room. 

(E) The employer .hall enlure that. 
uter .howenns. employee. enler the 
lean room before changing into .treet 

clothe •• 
(It I Communication 0/ hazard$ to 

employ~$-{11 Sign_. (i) Wam1ng .ignI 
that demarcate the regulated area .hall 
be provided and dilplayed at each 
locatioa wh.re airborne coneentretion. 
of .. bel to .. tremolite. anthophyllite. 
actinolit •• or a combination of the .. 
minerala may be in exee .. of the 
expoaute limit pre.aibed in parasnph 
(e) of lhia leclion. Signa .haU be posted 
at .uch a di.tanee (rom .uch a locatJoa 
that an employee may read the .isza 
and take nece..ary prot~tive .tep. 
before eaterins the area marked by the 
.Ign .. 

(il) The warning .ignl required by 
paragraph (k)(1)(i) of thil aectioa aha1l 
bear the foUowing iDlormatioa: 

DANCER 

ASBESTOS 
CANCER AND WNC DlSEASI 
HAZARD . 

AtIlliORIZED PERSONNEL ONLY 

RESPIRATORS AND PROTECTIVB 
CLOnllNC ARE REQUIRm IN nus 
AREA 

(iii) Where mineral. in the regulated 
ee are only tremolite. anthophylUte or 
tinolite. the employer may replace the 

teno "ube.ten" with the appropriate 
mineral name. 

(2) LaMa. (I) Label •• ball be amxect 
to all product. contaloins ube.toa. 
tremolite. anthophyUite. or actinolite 
and to all containere containing .uch 
producta. includina waat. containerl. 
Where feuible. In.taUed a.be.toa. 
tremollte. anthophyllite. or ectinolite 
product •• haU contain a "iiible labeL 

(U) Label. than be printed in lars •• 
bold l.ttera oa a contraltina 
backaround. 

(iii) Labela .haU be uaed In 
eccordance with the requirementa of 28 
CFR 1910.1200(0 of OSHA'. Huard 
Commo.nicatioo .tandard. and .hall 
conlain the Colowtna lnformaUoa: 

DANCER 

CONT AlNS ASBESTOS FIBERS 
AVOID CREATINC DUST 

CANCER AND WNC DISEASE 
• HAZARD 

(Iv) Whcra minerala to be labeled are 
only tr'emoUt .. anthophyllite and 
actlnollte. the employer may replace the 
term .. ube.to." with the appropriate 
mlncn1 name. 

(vI Labell Ihall contain a warning 
.talement 8galO,I breathing airborne 
..be. to .. lremolite. anthophyllite. or 
actinolite fibera. 

(vii The proviaion. for la~. required 
by paragraph. (k)(ZI(iHk)(Z)(lv) do not 
Ipply where: 

nupntot'l a. requ.lred by N O'R 
lIJ10.1J.4; 

(F) The appropriate work prac:Uc:a (or 
performing the l.batO .. trelnollte. 
Inthophylllte. or actlnolite job: and 

(e) Medlcal.urvell1ance prosram 
requirement.. 

(A) .. be.to •• tremoUte. anthophylUt .. 
or actinolite fibera have been modified (li) A review of thl. Itandard. 
by a bondina asent. coat.Jns. biDder.; _. Indudiq appendJ~ . 
other matenaL provided that the. (41 Acuu 10 uomu" rnoe.ntlu. (I) 
manufacturer c:a.n ciamollttrate that. ne.llnployer lbaU make reacW, 
during Iny realOnabl, foreaeeable UN. available to III Inacted amp loy .. , 
handJins. .torap. di.poaa!. proc:e .. ing. with~ut co.t all written materiall 
or tranlportation. no airborn. ralatiq to tha .mployee tralnlna 
concentraUonl of a.be.tO&, tremoUt.. proaram. Inclu~ a copy 01 thJa 
anthophyllite. actinolite. or a regulation. 
combination of the •• miJlenl ftben in (Il) Tho employer .haU provfda to the 
exceaa of the action level will be AIIi.tant Secretary and the Director. 
released. or upon requa.t. alllnCormaUon and 

(D) a.bllto .. b'elnollte. anthopbyUlt., trainina mat.riala ralatlnr to the 
actinolite. or a Combinatioa of the.. amploy .. lalormaUoa &ad tralaiac 
minetala I. prelent In a product In proaram. 
concentratiODa I ... than 0.1 perc:eol bJ (I) HolIMkHpina-(1) Vacuuming. 
w.lght. Where vacuum!n, metbodt an .. lacted. 

(3) Emplo)'H inftJnllGtion and HEPA Wtered .. c:uumtn, equipment 
uoinina. (I) The employer .ha11lnaUtute muat be uaed. The aquipaaeat aball be 
a traWna prosraDl for aU m:,loyeea I&Md &ad emptied Ia a IIWlDet tb.at 
expoNd to aJrbome concatraUona 01 minIm" .. the recaby olaabettae, 
a.bato .. ,"moUte. anthopbyllita. tremoUt., aathophyllit., or ac:tJDo11te 
actlnoUte. or a combinaUoa of the.. Into the wociqJlace. 
mineraLa Us ueeaa of th. acUOQ lavel (2) Wa.u di_po«Zl. Atbettat "ute. 
and tball .Iltute their partldpaUOQ In 1Q"lIp. debria. bap. coaWMn. 
the.prosru:'- eqaJpment. &ad c:oataminated dothlac 

(u) Tra.lnin8 'ha1.1 ~ provided prior to c:on.lgned for cUapo.al.haU be cou.cted 
or at the time of Initial aulgnrncnt. &ad di.apoMd olin .. aled.labeled" 
un1~ .. the e.m~l~ee ~ received Impermeable hap or other cloeed. 
aqwY&lut tralJWJ8 Within tIM pnrvioua Iab.led. Impermeable c:oataJaen. 
~.:'':h':' and at I.ut IUlIl&&allJ (m) MedicoJ .umtiJIonca-{1) 

(iii) n.' training program aball be c.n.rtaH1) Employ-. conrad. 1'be 
c:onduc:ted In a manner that th. emp~rer aballlnatitut •• mectical 
.mployee la abl. to u.cderatand. n. IUrni1laace prosram (or aU emplOJlM 
employer .haU ellture that each auch eagqed In work InvolvtDs In. of 
.mployee I. Wormed o( the fallowln8: ubatae, tremoUta. anthophyllite. 

(AI Metbods of recognJziDc a.beatoa. act1noUte or a c:omblnatioG ol tbne 
tremollta. anthophyllite. and actiDoUtc; miDerUa. at or abovo.th. actioG In.! Cor 

(B) The health .ffect. uaodated with 30 or nun daY" per yur. or "ho an 
.. be.ten. ,"mollte. anthopbyllita. or requJt.d by thia aecUOQ to wear 
actlDoUte expo.ute: Dqltive pntIW"I reaplratora. 

(C) The relaUonah!p between Imokinl (U) llxaminouon by a phy.ician. (A) 
and .. b.-to .. tremolite. anthophyllite. The .mployer abaJl anaan that aU 
and Ictinolite In productna IUDI canur. medical .,.«mfDlUoaa and proc.chne 

(0) The n&ture of operatioaa thet .... perfonaed by or uadet til. 
could relwt In expoaure to ubeato.. aupervt.aloo ola Uceoaed phy.ldan. &ad 
tremoUte. anthophyllite. and act1D.oUte. .... provided at no COlt to the emp~ .. 
the importance 01 nltCllMl)' prot.ecUv. and at a rauoaabJe time and place. 
cootrola to miDim1u exponrw locludiq. (8) IWaoIlt other tbaa au.ch UCIILMd 
II applicable. ~ cootrola, phyaJdaoa who adm.lol.ut the 
won practice .. raplratora. pulmoa.uy fuactioo tatlDe reqnlred ~ 
how.ekeepiDs procedurea. hnieoe th.I.a MCtioa ah.all complete a tra10fq 
CaciUlIe .. protective clothJn& COW'M Ia .pirometry .pooaored by an 
decontamioatioa procedurea. IIUI'pDC:J appropriate acadaUc: or prof""""" 
proc:edW'H. and wute dlapc»aJ Ioatltutioa. 
procedurea. aod any DeCI8aMrJ (ZI MedioaJ eJUJIJUnolJou GIld 
IoatructioD In til. ILH 01 th ... CIOIltrola COtUuJtatiotW-{l) FreqUdllCY. The 
and procedure.; employ .. th.all m.ak.e aval1abla IMdkat 

lEI The PWlKJ", proper 11M. ftttiDa exam!Ntiooa and coa.au1tat1ooa to eaQ 
lnatructlona. and Um!taUoN ol emplo)"M covered UDder parqnph 

(a.c. 112U1(_J(2)(I)) 
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(mJttJ(i) o( IIlil st:ctiun on Ihe (ollowing 
sdieduleli: 

{AI Prior to .uianmenc of the 
employee 10 an are .. where negaCivc­
preuure resplrotors ;'Ie worn; 

(BI When che: emplo)'ct: i!l assignedtu 
lin area where expo lure to alobestol. 
trc.-molite. anthophyllite •• ctinolit~. or II 
combination 01 these minerllli mlly be al 
or above Ihc action le\'cl for 30 ur nlore 
days por yeAr. I mctliQll examinltion 
mUll be Rivc:n within 10 workin!:! days 
foJlowin,lhc Ihirtielh dill' of exposure: 

Ie) And al lea.1 annuHIl)' IhereMfler. 
(ll) If the eumining phYlicilm 

delermines thMI Itn)' o( Ihe cJUtnlim,lionl 
Ihuuld be providl'd more frequttndy Ihlln 
Ipcdfied. Ibe cnlployer ,ltilll pm\'id" 
IUUt f:xMminlttions to ilffcCIL-d 
empluyeci Itl Ihe frt:qucncies apccHicd 
by thc ph),.icill'n. 

(E) £:,cuplilJn: No medicltl 
eXltoUolilion i. n.'quind 01 any 
employee if udeqlUlle rec:ards show IhMI 
the employee hal been 8XltmiOed in 
accordance wilh Ihis ~aRf'Uph wilhin 
the plllll·ye.r period. 

(iiI Conllfnl, Medical elUlminDlionl 
made available punuanl to parDaruph. 
(m)(Z)(i)(AHm)(2)(iJ(C) oC Ihis leelion 
aIlall include: 

(A) A medical lind work hislury wich 
lpecil" empbaail din:cled 10 the 
polmoolll')', cardiovluw.;ulur. "lid 
llillroiote.Unld IYlleml. 

(81 On inill.1 euminulion. the: 
Illmdanlized quc'lionnuiro cunluinL-d in 
Appendix O. rart 1. and. on annu,al 
c>.Uminulion. Ihe IIbllrevililed 
Ill\ndurdized quelliunnuire conluinctl in 
AppendiA 0, PlArt Z. 

(e) A phYlical elUlminalion dirt'Cled 
ID Ihe pulmonary und llaslmiulC:Alinul 
IVslenu. including II chell 
ro.nlscllogram 10 bC'Udminhllen:d Clllhe 
discretion of Ihe physician. lAnd 
pulmonary fuoclion tl:lll 0((0tC\.-c! \,iI,,1 
capacily (FVej and forced expiralury 
volUMe alone lecond (n:v.,. 
lnlall'nrlaUOn and cl.llificuliun o( cheal 
roenlBcoogram. ,hall be conducled in 
accordllDCG wi:h AppendiJi. E. 

(D) Any other clUtMinalionl or 11!111i 
deemed necellary by Ihe eJl.llnlining 
phYlician. 

(31lnformalion pro~'idt:d 10 Ih~ 
physician. The employer lihlill pru\'ide 
Ih. following ill Co mud ion 10 Ihl! 
axaminin" phy,iciiln: 

(i) A cupy o( chi. Itundun) lAlid 
Appendices O. Eo .. nd I; 

(i.) A ducription of the .IT,-t:lcu 
employee'l duliel III the)' rewle to thl! 
cmplo)·ee'. expolure: 

(iiil The cmployee'h repn:sclililli\'t: 
expo.ure le\'e1 ur ilnCicipatcJ '·!l.pV~IIIC 
le\,t:I: 

liv) A de,criplion of any personal 
proll,clh t! .md reapirulol"}' equipmenl 
used or 10 be used; and 

(\'llnConnlilion from previoul medical 
eXilminktionl of lbe Irrecled employee 
thiU i& nol otherwiae available 10 lbe 
eAumining phYlician. 

(41 PhJ':Jlcian'l wr;Uen opillion. (i) The 
emplu)'er lluill oblain II wrillen opioion 
Crom Ihe eXlAminina phy.icilln. Thi. 
wrillen opinion aluIII canlain lba .... ull. 
oC Ihl! mediad examinatiound IhaU 
inclode: .. 

(A) Thephy.ic1I1O·. opinlun II. 10 
whelhl!r Ihe employee hal any delected 
nl41dical condition. Ibal would pIau Ihe 
employee al an increaMd n.k of 
muteril" heuhh impain:lenl from 
eApuliurc 10 a.be,lo .. tremolile, 
anthuphylllc.. or Idioolila: 

/Sf An)' rocommcndod limilaliou on 
Ihe Cloployce or on Iba ",e 01 palWOnllJ 
proleclive equipment .uch d 
relipirillon: and 

(e) A .llIlemenl thallhe .mploy .. ha. 
been inlonned by lhe phyaicillD 01 the 
.... ull. oC lha mediQlI.xamlaaUOQ aad 
oC IIny medical condiUooa chili may 
re,u11 Crom a.bealOa. tremolite. ' 
anthophylUla. or actiaalil. upoaure. 

(ii) The emplC)y. aJWl inatrw:t the 
ph)'lician nol 10 reveal io the writlea 
opinion giveo 10 the employer .pecific 
findinp or diagaoaa unrelaled to 
occu~liolUll UpoaW1l 10 .. be.IO .. 
trcmolilo. anlhophyUU., or acliaoUI., 

(ili) The employer thaU pto\1d. a 
copy oC Ihe phYliciaA'a wriuen opiaioa 
III Ihc .erecled employ" wilhill 30 daYI 
lrum il. ntc:eipL 

(n) RCC'.ot"dkHping-{1) Obj«liv. dGla 
fur eXlJmpled DpeI'GIiOM. (I) Wbetw lha 
en.ployr.r hua relied on objective dala 
Ihut d.:monaltale thaI producla mado 
frum or contuiuina asbetlOl, treCDDliIe. 
lAnthophylUle. or Qctinollca are not 
CUlltlble oC rele •• ina flben of .. bestOl, 
lremolile, anlbophyWl1:, or actico1ica or 
a combinlllioD oC Ihoao oaio .... 1a. Ia 
concenll'lltiooa at or abo\'a Ihe actioo 
levelundlr th.a expecl.d condUlCUlI 01 
procelliina. uac. or hand Una 10 •• ampt 
IUch OperQIiCllI1 (rom tha Inilical 
monilorillK mquiremanll UDder 
plrlgtllph (f}(2) of thi, aectiDn. th.a 
employer lhuU ellabUah IIDd maintain 
an MccurDtw record oC ouJecUve WalIA 
rcssonllbly reUed upon io IUPport oC the 
exerupliuQ. 

fii) The rcc.ord Ihall Include I&lleul 
Che rolluwina inrunMlion: 

(A) Thc producl quoliCylna for 
cxemp:ioo; 

(OJ Tha 1OW'Ce of Ihe olljcclive ciIIla: 
(CI 11Iw leltina protocol ruullI uC 

le.ting. ,,00/ Dr IiMly.it of LIu! malerilAl 
(or Ihe rele,," of ube.lo" lremolilo. 
8Qthu~byllil .. or IlClino1ila: 

lUI A ducripcion otUle opcraotioCl 
exempted and how the data IUPpo..'1 the 
exemplion; and 

(EI Other dala relevlnllo Ih. 
operiltiolU. malenal .. procelling. or 
employt:e expo.ures covered by Ibe 
eumplion. 

(iii) The employer Ih .. " mainlain tNl . 
record lor Ihe durillion ollhe emplo)·cr'. 
reliance upon .uch objeclive dlllL 
. (21 £fpo.un: measun:mt:nu. (i) Tha 
employar ahaU keep an accurale record 
of .11 ma"aw-emenll Lt&ken 10 monilor 
emploYM expo.ute 10 aabe.lo .. 
trcmolile. anthophyllile, or actinolite aa 
preacribed ID pllrllgrllpb (f) of chil 
..:Uoo. 
Nola: The amplO)'8t may utUbe 
th .. services 01 cumpetenl o'lllUliulions 
.uch d iodualry tn&de auocialiona lind 
empluyee a .. ocllAlioQS CO maiotein the 
recorda required by thia aecUoQ. 
. (U) nu. record ah.U IDcllade allell.1 
the CoUowfna infOtmation.: 

(A) 1ba dale oC mceaurenacnt 
(8) The operation lavolvina expolW1l 

10 dbe.loa. ll'eoaoUIe. aothophyllite. or 
ac:Unolica tMlia beina mooilomi: 

(e) s.uupUq and anllyllwcnetboda 
used and evidence of th.ir Ilccurley. 

(D) Numb«. duraUoa. a.ad .... 111 .. 01 
Hmpleal&kao; 

(E) 1)". 01 prolective devicn worn. II 
aay: lind 

(F) Name. lOci'" aecurity Dumber, and 
.. ~ oC 1M employ .. a WbOM 
'xpDIUI'H l1l'i repr .. allled. 

(iii) lbe 8IIlp10yer abIIU maintain thia 
record lor allll •• t thirty (30) y ...... ill 
accon1aace with 211 Q"R 1SrtQ.20. 

(3) M«iicaJ .urv.illanu. (i) The 
employer ahaI etlabUIb and malnlalD 
lUI accurale record loc each emplOf" 
.ubJect 10 medcalawwUlance by 
panagrapb (m) ollhi. IeClioo, ID 
accordance wib 211 Q"R 191Q.20. 

(Ii) The recoad ahaU Induda alleut 
the (oUowtna ~onn.tioo: 1 

(AI T'he IWD4 and aoc;ial aecwUy 
",umber oC the ,",playac: 

(D) A copy of~ Imployee'. mftdkal 
OXMaWulUon retUll .. loclud1ntt Ihe 
m4rdQl hI.lory: qualUoonaln 
reapoa.ae .. res"l. oC auy lei I., lind 
phyaidan·. nte:oGIMadationa. 

(C) Phyaidan'awriUao oplalooa; 
(01 Asty amploJH medical complainlJ 

rolaled 10 axpo.~ 10 .. beltoa. 
tremo1ila. anlhop.ylUlo. or actinoUla: 
aad . 

{EI A copy of U. lo(ormalloa 
provided to Iba pby.ic:iao as rwqldred b· 
para~ph lml of bit MlClio.o. 

(iii! The amplo)V ahallenaurelhal 
thls recocd il m.ai1taiDed (or the 
dur.dion oC emplo,menl pilla thirty (30) 
yean. iD ICCOrda~ with 2iI Oll 
1 III o.:!O. 

7-IG-M 
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141 Trolnlng reconis. The employer 
,h •• 11 mdinr iOln .. it employee Iraining 
• .. curdlO fr.r r.ne 1 yt=,u beY!lnd Ihe lUI 
. i'C oC t'lOploymcnl by Ihllt employer. 
'~I "'II"otl(lblljly" (il The employer. 

up",n written reqllt!st. shllll milk!! all 
rl "(,lIrJlO r"qui~eu to he mainlilined by 
Ihl:l :I~clion aVdililble to the AUlSlanl 
':;"crclary lind the Uirector for 
.'~ . ,mlnilIIOIl and copying. 

/ii l nle employer. upon requellt. AhRII 
"I •• I.C lin\, ,,"polurr. rr.cords rr.quircd by 
n.lr.lllfliphs (0 lind (n) of Ihis a('clion 
.I\';III:JIJIr. fnr examin.tion and cop~'ing 
tu HHI!Ch.'<i employee!!. former 
'!:lIl'lup"!C!s. ut!sil\:lalr.d rr.fl,.,,'~nt:1livC'tl, 
.II:J Ih.! .'\sHish"'l SIlI :rr.tllry, in 
•• ::r:olrllitnc~ with Z9 CFR 1910.~1f1-(1!) 
"I1IJ IJlHi). 

(iii! The em.,luyer. upon requr.lr. ,hall 
milkl! fonlpluyee "mcdiC31 records 
":'Iuircd by para:raphs (m) lind (n) ur 
IIIIlt SCf:tion aVllil~blc for e~"mination 
.' ;1I1 ,:upying tn the suhjrct emplnyee, 
;aa~'unc hK\·ingthr. spec:iC!e written 
'""i,"~nt of the auhject employ,!r., .nd the 
"ulti'ltllnt Secl'l!tary. In accord'lRc. with 
~J CFR 1!JI0..:!O. 

/") Tmnslt!r of rcconfs. (i) The 
t:mployer shall comply with the 
I"I"qulrcments eoncr.minR Iransfer of 
n-cordl sct forth in ~ CFR 1910.20 (h). 

(ii) Whf>never the employer cease. to 
.. 'II lJuline$ll and there is Il(J lucccuor 

( . ',Ioyer to receive and retain the 
(frtf!! ror Ihe prescrilJcd p4!riod. th. 

. plu}c:r .hull norify Ih. Dlr'ector at 
Il!lIsl90 dllYI prior 10 dilpoaaland. upon 
rr:qucst. tran.mit them 10 the Director. 

(0) DOle.-(l) Effective dol,,: Thil 
section .hllll become effective (Insert 
lldtll 30 doya from publication In th. 
F..derallt.pa.J. Th. reqwremen& or 
the •• bellol .tandllrd luued in Juae 
1972 (37 FR 11318). u .mended. and 
publi.hed in N CFR 1910.1001,(1985) 
!"rmain in effect until complilmC8 i. 
"cllic\'~d with the polraUel provllioRl of 
tni, .tandard. 

(2\ Siort-up dou .. (i) Th. 
r~uif\.·ment. of paragraphs (e) thtouSh 
(nj of thil .ection. including th. 
enllineering control •• pecified In 
ptlrllsrllph Ig)(l) of thi. acction. .hall tM 
complied with by (InMrt date 210 daYI 
Crom pulJlicalion in the Federal 
It.,ptarJ. . 

(p) Appt:ndica. (1) AppendJc:.n A. C. 
D ... nd E to thi. MCtion are incorponted 
... part of thi, MCtlon and the conteD .. 
of theM appendices are mandatory. 

(2) Appendices B. F. C. H. and I to th.Ia 
sP.Ctlon are infonaatlonar.nd are not 
intended 10 craat. any additional 
'Jblisalionl not otherwi .. impoeed or to 
. 'ract from any exi.tina obligation •• 

Appeadb A to § Ig2l.~HA a..Iorn.c. 
..... elhod-M ... .d. ... oty 

Thl~ m .. ncJ"lofY "ppendllt ."..ofi ... Ih., 
procedll~ C.,r In .. ly~rnR "ir ""'plea Cor 
... bc"o •• Itemolile. Inlhllphyllile •• nd 
... IIIIolile lind .pc:crfiu qu .. I,ly collirol 
prol<.edllru Ihal mUI' be implemented bl' 
l .. hor;lIUnl:l perfomuna lI.a .. ""Iy.il. ThO! 
."m~·linll and In .. lylical mo:lhoJl deacrilN!d 
1lr.lllw ~p~&I!n' Iha el"",enla uf Ihe nllillhle 
mnnllnrin. mel hod. 'Auch .. lhe NIOSH P'IOO 
"lelhOOI which OSHA CIlnli<fera 10 be • 
n'l'n ... " 10 Ichinr Idaql&oollie empln)"ell 
Oltpoaunt munilorin. while .I\uwi:lll 
I!ml>luy.:t:. 10 uae melhud, Ih" .... 1I1~.Ic!Y 
eat .. uli.hecJ wilhlO Ih.ur orv .. ni&.'lioi\a . .... 11 
emlllol'ClW who ,~ requil'ftd 10 condtM.;t 4ir 
mlll\llurinl under par.GflIph 10 or Ih. 
Ilillll"rd a~ required 10 .. lIli&e IIn.I}'ti".II1 
lul""",I<lrica Ih .. 1 UII'. Ihi. prot'.e<iure. tor GIl 
~ui\ .. I.-nt mO:lhod. Cor collfOCtana unci 
aMI~'7.inll ... mpl ... 

$.Jnrl'lil'1: and AIHJ/}·lic:ull'ror.edur. 

I, The "''''plin,lIIedium 'M lIir .. mpl" 
.hull b. milled cellulase aller fiU", 
memh ... nca. TheM ,1uI111x deaipwll!d "11M 
m;IQuC.,CUrw a •• uilllbil Ct'If' "IIret ... 
I~nlolile. anihoph)lllitc. and .c:linoUI~ 
coUIIlin&- See below 1« retec;t1oIl 01 bl"n .... 

l. The pnCerTed collection "'"-ice ,haU be 
Ihe ~nl'" diameter calMt .. with an .... 
flced ~ eltlenalOtl cowl. 11M 37-111m 
Q, .. lIa OWly be U.Md it IMCIIMIIry but onl), II 
wnllen juallrlClllioa (or the need 10 II8e Ib, 
l7-1I\I1l Clller c.uaelll IICCOIftp4Qi" the Mmpla 
""ult, in \he employ .. •• Iltpolure IDOGiIQliIll 
n:conL , 

3. An IIi, nuw ratl between CU liter/miD 
.nd z..s Illen/min IbiIU be .aided rOC'lba 
ZS/lMl aIMIlc.lC the 37-1'11" aMeIl,I, 
uMCl.n "i, now rat. betwllCllllUer/min 
and z..s liten/min ,hall be .. Ieded. 

4. Wh"rI poaaib~ a ..,mdeat air '101l&1li1 
(OC' ,ach .ir _pie du&l1 be collacud to pld 
bel",_ 100 and 1.:100 fibera per IqIIIIrI 
mil II meIer on the _bnoe Oller. U • niter 
daneoa In aplNtnOCl or it 100M du.a.t " _ 
on Ihe filter. a -.d .. .api, .ball bt 
.11Ir1ed. 

s. Ship the _pi .. Ia a ricld cunuiner 
wilh .umeienl p4ckin. _terial to pnYlftl 
dillodaina the coIJ.clecl fibera. P.ddaa 
m;l!erilll tb.1 hal a hiab lledroet.tlC c:Iwwe 
on i .. IUrllce Ie .• " up!lftdaci polYltYftMI 
Cilnnol bt ucd beaUN web matllNl CA 
r ... u .. Ioaa of fibera 10 the ,Id ... ." lhe 
CDU4Ine. 

L Clllibnle eadt penoul NI:II'!h'll pump 
befnre .nd afllt' usa wilh a ,."NMnllltivl 
filler ca.-lie lnalalled ~w_ lhe pu.mp 
IIncllhe C:IUbnIlOft davlca. 

7. Pcnonel ,.mpl .. dwlt be tun Ia tIM 
"brulhlna _- of Ihe ,mploy .. (t .... 
.1"lched 10 Of' neur lhe collllr OC' Lepel aaar 
lhe! worka(. !Moe/. 

L f1bet counll ahall be ... de b, poatllvi 
phlllc conl,..1 uainc a micrcMcope wilb ani 
lu 10 X eyepiece and • 40 10 U X objective 
Cor I 101111 nwp1inCIII\Oft 0( appnnimalaly 400 
X .nd • numeriCilI ap4r1un 01 GAS to o.n. 
'Thf! lI1iaoac:ope .bMlI 1180 be Ou.d wilb , 
.~n or UI~ IiIlar. . 

a. The miao.copr ahall be nn.d ""Uh a 
Wwlton·Becl.r.lIl!yl!l'itlOll"'t1cule calibntaod 

REFERENCE FILE 

(or InfOld di .. mr.ler oC 100 lIIiaomelen (+ I 
- Z nllr.mmcl.," I. 

10. 111.: 1>1a:"c, shiCI do:lecl\on limil of Iha 
nlil:m .... .npt: sh;:!: be aboul 1 dC8rer.s 
m .. .slol"C'd u:oi ... Ihe II~E phase ahin tCII Ilide 
liN nullin~ bl!luw . 

a. PI"c(' 'hI! 1t::11 .lide on Iht micm~"pe 
11."e Inl1 cenl", itllftder Ihe phue objeclivr. 

b. Brinllihe bloc:kl o( If'OCIyed Ii" .. Inlo 
roruL 
~r"" alid!. c"",illta of _n .. aI 

sroo\'ed linea ( .. ..1. 1O FOOVd to e4ch blockJ 
in do:au"dinll order oC Yililailily CfOAI let. 1 10 
7 . .. :yen bci.lillhu lu.1 yi.ible. The 
requirP.men:1 ftor ubt!slos. IrelRolile. 
.nlhnphyl!ilc. :lnd aClir..,lile cOllntlnl are tlliit 
Ihe 111ir:macope opliC5 mUI' ~lUlye lha 
~ .. ..d linn in Jell complelely. althouah 
lhey mIIy flppcar SOIM"'''_I Cainl. IUId thai 
Ihe JIIOO"r.dliMI in sela • Ino1 7 mu,1 be 
in"iIliIJIot..~ ... lind S mual be .. t Ir ... 
pattially viaibl. bUI awy Vii" IUlJh&11 In 
vi.ibillly Lclw~n miaoacopea. A IIIICIOICIIpI 
tllilt (.iLe 10 -.t It .... ft'quu"menla .... 
eitMr 100 low OC' 100 hllh , raolullOI\ 10 bt 
u-t for aabnInr.lrmIolh .. anthophyllltll. 
and •• :t!nolile COWItin .. 

Co U lhe ""liP delmor. .... de .... aad 
adlu.a.t l.be ml~ oplica. U the probIe. 
ptrIIt,t .. r.wuh the microlcopa ... "u(act..,... 

n. £iIch Nt or ..... piec taken willlndude 
10 pen:.wt blub or a mlaimlUll 01 % bIaab. 
The blaak ,.,.ultl ,haU be .wraced lind 
aubtracted rt'Oftl th. aaolyt\cal,..ulta barore 
nportl ... Any I8U1p," /'f!ptnCQt.d by • 
bil&nJc hllvin, a fiber ChIIt In uceu 011 
liben/1OU n,1d8 .haU be "'1ectecL. 

1%. The IaGlpla tbaU be _ted b, tbe 
ac:.lon./lrirIo:tia ... Ibod OC'. -.thad wida 
11ft eqlll •• LaQI ind.n 01 roIractiGa aDd IiaIi1ar 
darily. 

13. Obta\ .. the rollowlnc couatJq 1111 ... 
II. CouDt anly Dban «quito .. Ioaeer tbaft 

S calalMneters. "'.IIW"I the IItIfIh of oarnd 
fthere aIootr til. C1IIft. 

b. CIMInt .U putIdea .a a ... 1nftIoUte. 
.,"bopIayUlt .. IUId ac:d.QoUte that IaaV'l a 
"""cJt.40..idlb ntio (aapect ratk!l oll:l or 
Ifta~. 

c:. F1ban lyiaa cattrel)' wlthia the bound.et7 
01 til. WaJaor..8I1ckau p-aUc:uI,1IeIad IIaaU 
NCliV'l a I;OIUIt or 1. Plbera aoaaint the , 
bouadary OCIOI. _Inl ODe ead .. Ilia tbe 
drde. aMU NCIi ... lhe ClDllQt 01 one Jaal( (~). 
Do not oount eay Ilber that ~ .. 
pUaale boundary IlION &ban CIOCI. ~ 
aAd do not couot aa)' other ftben .... 
IbcMaIh rbay cu, be vt"ble outalde Itt' 
.,..Ilc:.ul. ana. 

d. Count blAnlll" 01 ftben a. _ II_ 
1N1\eea IndlvidMl Obara Qft bt Ideal lied by 
obMrvitll bach anda 01 Ullndivtdllll.llber. 

II. CoutIt fInCIIU4b anttcula flelda 10 J'tId 100 
ftb«w. Counl a ~ aim n.1da: .ap 
COIUItint al 100 !\aida reprdIaa 01 JI!Mr 
_to 

14. BlInd teODUnti abaJl be coad>actechl .... 
nt. of to percmt. 

(JuGJily Cutuvl Prw»cJur.. 
t. IatnLebonllury ptOtrIUL !acb labo.alot)' 

ud/OI' .. c:h cornp.ay wilb _ tbea ... 
~ COWlltna alidet ab4lJ "labWa. 
... 11aUCII.I1r dalpcl q .... llty a-.-ce 
pI"OI\n" 1n\'01Yi ... blind ~ .. aocl 

(leG. 11ZU1, ~ AJ 
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(~."Ior .. llun .. nd Qu.alily C .... :r"; 

11. c..hbr ... on of Ihe W .. lton·8<r.kell 
II ..... cule. The diOllDelar. d../mml. or Iho: 
c,n.:"I.ar c<lun":'1/ _,...iI .. nd Ihe disc di.lmelcr 
n,~~1 Uc! SIlr.clI·ie.J ""hcn ur,jer'n" llao: 
lI,a .. cu!e. 

... Inserl :.nll ..... II .. hle arillieu!r. ,nlll lila 
"! ~plece lind ruc;1UI1IO Ih.llbe ar .. lieWe lillea 
... " _".arp lind clur. 

b. Sc!1 Ihe "PPNpri.lle inlcrpu\lllIal)' 
J ..... n..:e lind. If ilpplicabld. re:M:IUld 
blll'JCW .. r hellJ ilJjuilmenlso th .. 1 Ih .. 
,1I"!Cn.li, .... i,,n ro:m .. iD. CUl1llOlnL 

1:. In,;l .. il IIw .w lu"~ ;.c phau objective. 
d...11 .. el: .. ~li8e nlia"Umelo!r 00 th" 

IN":-UW:Upe o\.lecl 1I1"ilO: <And rue", Ibe 
m:croscope.:n Ihe IlnoJu .. le liclI •• 

e . .Me.a~u,,~ Ihe m,'linirled ";J lenll.h. 
L./::III1I. u:;;r." Ihc .Iallu naicrllnll!h'r. 

f. Relil"~. Ihe srillicul" fNm Ihe 
mlcru"cupe lind mo:uW'I! ill "cl"",llVid 
lentllh. l.(llIm). Thil c .. n bell be 
olctoRlpli"hed by usilla ~ .lIllle fiUN ""ilb 
vr.miera. 

I. Colleulale Ihe circle aU .. m"ler. d,~mm). fot 
Ihe Wlllton·EkUc~lIl!ralicule: 

&..x 0 
d."---

1. 

EumpIoL-U 1. . '106 um.1. Ia z.93 nun 
.. nJ 0 .. 100 uen. Ihen Ii. - 2.71 mm. 

b. Check lb. fi,,1J di4maecr. U(lIc:oep",bl. 
tljl'4a 100 _ ~ 2 _) wilb a .QS­
miCNIII.lOr ujk)G Raipl ullh. lVatic:We from 
Ihc manuf.u:lu ... ,. o.lolnllUle field .m .. 
(n&r.l l ). 

12. MicrolCOpe adj"'lmenla. Fol!ow Ib" 
mllnuf .. cIW'I!r·. ill,trucli .. n~ and illso 1"­
rnllowina: 

I. AdjlUll the t:e:hl SOIlt'!'".I! fur eveR 

illumination aaou Ih. fillirl or "ia"" illlhe 
cord"a.er iriL 

No&..-Kuhlc:r iI!uminHlilln I. pnef,,"~ 
""hel'e ulliI4bl •• 

h. Focu. OQ Ih. p!lrticul.a&!. m.tleriliito 1M 
'lUUIIioell. ~ 

Co M.k lure Ih.1I Ihl: iio!ld irill. in fac::ua. 
COlnl.red on the .ampl .. and open only 
• noqh 10 fully iIIuminalc Ihe field oC view. 

d. UN the la:lelCOpe ocular .upplied by Iha 
manuIaC:lurwr 10 eDlWll Ih.1 the pt. ... e rina' 
(oII\IIWilt diaphrapl .ad ph ..... hiflinll 
.IIIN"n14) .,.. conc:antric. • 

13. 0:;:0. Iha pba .... hifl d.ateclloa limit of 
Ihe mlQVlGOpe periuJically. 

L R.muv. Ih. HSE/NP1. phll_conrr ... 1 
lell lli.ie from ill .hippill8 conillwr anJ 
eenler il under Ihe pba .. objeclive. 

b. Bnl\lllbe bloea. of grooved line. inlo 
r<l':UL 

No(a.-Tbe .lide CORlilla of "",,'cn teta oC 
atu""C' Ie.&. 2U afOUva. 10 .ach block I ia 
J':'Cr.nJdlll order of "14Ihilil~ frolll l.tta 1 10 7. 
Th" Rquiremcnll rO( colinullII olt. th.-I 1M 
m'.:lUlC<lpr. opllC. mu.al nllul". Ih'sroov.d 
hUC5 In k!1 J cumplllhtly. IIII!louah they /lIMy 
Ir:pc,,:- .<In,o!,,,,h .. 1 ra,;"JI ... ad th .. 1 Ihe srao"~ 
In"'" in ael .. ii 10 7 mlUll be jnltjaibl •. Sc!1. 4 
iI",1 5 nl4ls1 be! 1I111l •• 1 par ... I1~ vililbl. bUI 
m .. )1 ""ty sJillhtly LQ vislbwly bel ween 
naicrolCOpel. A .niuClSCllpe whida Cili!. 10 
rn-=el Ihu. NquU"elUt!nl' Iwa .itlu:r IOU low or 
10)0 hl~ • resolution 10 be u .. d Cur aabe.la.. 
IIwru..lile, anLlloJllJylhl" .n.1I1CIlJlollia.e 
l:o'Jlllioll· 

Co IC Ih. imaSC qw.liti' d¥leriol .. lcM, dean 
Ih. mictulClOpe ol'Iica .nd, if Ih. pl'tlblotm 
j:ol~iala. CCIllault the mic:ruec:ope 
RliinufaCluter. 

H. QUillily cUlllroluC fiber !.'OIU'lli. 
II. PrepHnJ IIro&! counl fi.ld blilRU .. 1o", 

wilh lbe lield aalllplcL R.ip.ln lb. COUAI. oa 
e.eh bl;m;.;. Cl&lcullIllI lb. lIIC.a ollb. fil'" 
blam. r.ounl. lind .Ulura&.llhi. valw lrolll 
.ach IiWpl. c.ollRl b.:ron "pIIIWIl the 
rewllL 

Note L-l1laldanuiy oltha billa ftlleta 
ahould be: WILn.lwn 10 the c.ounlu until all 
C<lWlI. ha,," b..~n compl.t.od. 

Neala z: U a field bluk yicJ.Ja fiber c.ounla 
an:alt=t than 1 iiban/l00 fi.1dL rep<lC1 
puuible conullrU.IIaUOIl of lbe IoImplu. 

b. PerillC'lD blwd f&Co)UIlli by r!l.e IiIIU 
cnunll!r on 10 percenl or mIcra counlad 
lalides relitbeled by a parwrl oth.at thla !be 
counler). 

15. U .. the roUawinllUlto d.1.K1D&U 
wb. :h.,. a !Wit of c:.acmta OQ tha ume fiil. 
sholul&1 be rei.clid ~IIN o£ pouibMI biu. 
Tbil 'lMti.lll': ulinwlo. tha COWltiq 
repeillabilily III IIw 9.i~ COII.fldeAc» Inel. 
DtaCltrd Ihe _pie illhl difI'~ betwlCG 
the two ColWlII ellCHda %.77(F)I., wberw 
F ~ avt( ilSC of lb. two f&bet CIOWlIl aAd 
.. :.:tewtive SIaadard d.ivwlLoa. wbida aboWd 
be derived by .acb UW4tocy bo.MCl OIl 
hillarical iA-hOUM dati&. 

No&.a.-ll &I poi'" oC CIOWlLIIe ,.jeaacl ••• 
,.wll o£ thi. I"" recou.a.L Iha r.m·ini'll 
Mmpl .. iG tbe NI aod a.c tbe oe-.; COUAlI 
IIIl.WI the flllll COI.IAli. Dlecard J&I1 ,.jtclad 
JIIIired c.oun .... 

IlL Enroll e.ch new c.oWllOr Ia a lfalAln • 
COIllW th.1 C.QlIlpuN padOrm:&QQI 01 
cnunlcn on • var..ly oC .. mpw. ~ Ible 
proc:....JW'f!. 

No&a.-Til an.u,. aooct ,.produclblllly, all 
lllboc"lOtiH «1I8"lICd In aabatoe. ttemoli1e. 
unlhophyllil" Ilnd IIClinoUI. c:uunlina .,.. 
rcquin:d 10 pllnic:ilUl. ill the l'rofIc:ilncy 
Nwl}'lial Tc~lin8 (PAT) Proaram and aboulJ 
Nulinel,. panlcipal. with olber ubnlOI. 
ItI'rn<llile ... nlhopb~IUI" and .dlaolila Ii,*, 

REFERENCE FILE 

UlUlIllnlll .. bon<lorio!. 10 thl! elu:h .. nijo! of ficld 
... mplon 10 comp41rr. perrurmena uf counle,.. 

MO:IJun:lllcnl 

11. Pl .. cethol aliJ. on Ihl mechlnicill 11;!,e 
of ,h. calibraleJ auCrGlCOpe w.Ul Ih. Clnlllt 
of Ihe filler uuJ., Iha objo:cu"" Icn •. Focu • 
the microlc.ope on th. pilin. of Ih. fill"r. 

11. RA:aulilrty check phau-riI\IoIli,Nllenl 
end KoWer IlIlLIIIinoIlioA. 

lGo The foUowinar .,.lba counlina nil": 
•• COWlI only fillen lonser !tWA ~ WIL 

M ... u,.. lb. ICll8lh of a&r\'c:d nllen .Ionl the 
CW"Ie. 

b. Caunl only fib.tn wilb alcnatb·lo-widlh 
"Iio I'quallo or p"lIler thaG l:L 

Co For fiben 1h.11 eros. th. boundllry ur Ih. 
arallcul. filill. do the foLiowina: 

L CaWlI Iny fiber lon80:r Ul. S Uta In"llIes 
enlirely wilhin the anaticul. area. 

1. Caunl •• \oW fiber any fibo:r wilb Mlly on. 
.ad Iyinl wilhin Ih. 1I'1I1Ic::.11. are .. 
~ Do oul counl any fiber thaI cecllel Ihe 

pticule baWldary man than ORCa. 

~ Rejecl aad do nol count IlII olb!." fibe,. .. 
d. Couot buadlet or fJban •• one fiber 

un1aa indivldl&l16b.n C4IA be icleallfied br 
obMrvina both mda of &I fiber. 

.. Count enouah aralia&l. fi.ld, to yi.1d 100 
fib.ra. CaIlAI a aWUmWll 0£2IO 6aJda. Stop at 
100 fielda rwptd1eu ol fiber caUAt. 

20. Stut c.ollAlina from one ead ollb. fillar 
and JWIIIWI alanl • ndlalline to tha olbar 
end. lbih eilher up OI"dowu OIl tbe Cill.r. and 
c:ontiaue In !he nvene direclloa. s.elect &Ide " 
,.ndomly by IooIWIc away Iroaa tbe .yepiece 
brieRy while advanciaa tbe ~ .~ 
Wbaa M. ~le cavan c:a. M& OI"aaore 
o£ the field 01 view, reiect the ftald ud Mll'Ct 
aoothet. Do DOt report n~ Re1da IA lbe 
nwnbotr 01 ~ fialda c:.acmt.ad. 

Noc&.-Wbaa COIIAliAa a fiald. continlaOUlly 
acaD • nAIl 01 focal pI.aDII by IIIO¥la& \be 
lin. rOCUl bob 10 d.eted ..". 80e fUMn 
which hay. becaaae taabeddad In tbc mI •• 
The amall-cn.m.aar fiben will be "ert ramt 
bUI .,.. an IADponant CIOGtribuCioG to the tol.al 
counL 

Ca1cu1aUoaa 
n. Cala&1ala aod repac1 iiI..- daWly OIl 

the UllOr,l (Bban/_a); by dl"idiG8 tha 
IOlal fib« COWlt. II: IIIInIUl tha _ nald 
blank COUIlt. B. by tha _bet ol fJC1da. n; 
IDd tha Geld .,. .. A. (Q.QQ716 IDIII-Cot. 
properly cal1bnted Walloo-Beck.elt 
ar_ tic:u1e ): 
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pcnnilled 10 1M UU'fiIO' Utica/LIS. It,'m.d'',.. 
.nthophyllile. and acllnolil. work. for 
,.!fleeti ... proled:on. re'pinolon mu.1 nl )'0'" 
r~C. 4nd l\eo\d .nualy. Your emplo)o~r ia 
requlC"l!d to c::oadw:t fit leata when you lI!e 
r.nt u.ianed • nt'piralor and .v,,1'1 II mon,ha 
Iher,,'h:r Rt:<\pirelon ahoula nlll II« 
loo.cned or C"I!mo"ed in wun ,iluOIti.lnl 
WM,... Ihelr IlM i. r8f)ulC"I!d. 

B. Protectiv. Clothina: You utv fe'.luire:! In 
Wf!1&I' pmlec:tivw clothina in work Ircill ""}:"ru 
.,1I<.t ..... tN!InYlit ••• "llIophyliite. and 
4(.!JI\ulite fiber COneeGUllionl .lI.CHJ the 
penni..,IIle upo.",.llmit (PELI o( 0.: fIe.. to 
prcunt cunt"lI1iPlltion o( the ,k.in. Whetv 
prolectlve clolbiai J. requ.ired. your eUljllaycr 
mlUlt plavidol )'CMl with clUA lamlGnl .. 
Ullk .. YOIl ..,.. working on 1& larve ".Le'loa. 
Il'l:molil", antbophyllitc.. I&nd Ilcliaulill 
C"I!mo\',,1 ut ~awlition proieCI. yws CI1\ploy", 
GI;.I.I "bo pro,,;u. • c:hIRIIC room lind 
M9 .... "I. locltcn ror ),our Itreet clolba IIIIe.! 

IOocuacnin"led wuri! clothe .. U yOIl ",... 

woriLi,'1 on • I ..... IlIbulUfo. trwmolit .. 
.nlhupilyIUte. and actinolite C"I!moval or 
UuanaUtWn pcvjecl. MAd wbare it J. (e •• ibl. lu 
do IG, yoc.r.r IatploY.,,1IU&I1 provide. c:leaA 
I'OOIft. abo_. aNI d.c:oGtamiutlon rooca 
CUIlLilIlOIIoI to the woril "rM. Wbaa 1e •• iAl 
the woril ...... y_ aalllt ... moVI 
canwaUAMced dotb.l.q beron ptOCICdI", 10 
the abuWH. U tIM IAow«1I DOl .d\l&lnl to 
the -s ...... 1011 111l1li v.Cl&Uaa )'Out 
dulhi", be(on proc:eedi.ac to the cha"", 
rooca aod Ihow«. To PAve." IAhaIInv riLen 
IA COCllilCiaaled c:baqe roocna aod aha ....... 
II.v. )'Out tv.pitator on uolil yO¥ Ie.". the 
IAoW« ud au« the c:la1A chaoa- roocn. 

IV. DllpouJ Pruc:edurn and CHDUP 

A. W ..... that .... eaa«ated by prot ... " 
",here .lbnto&, ttaaaolit .. aathophyWt .. lAd 
ac:tiDoUte ia ptaeftt iAdudc 

L Empty IIbn&ot, InmOUte. &DlbophyWIa. 
U\d ACtUIGUt. ahippinc coaWnUl. 

2. Proce .. WII," .1Icll II CIlltiql. 

trimll1~ or rejact maleria.l. 
S. HouMhepilllwute from ~ or 
.~ -

.. Aabatoa. tremoUte. ut!IopbyWla. lAd 
KtIDOUI. flnprooflna or buula"",_terial 
rbat " rwmowwd Ctoaa j).aJL1iop. 

L BWL1UIc pI'OC1III: .. ·that coatala atbntoa. 
trelDOU .... utho9!lrWt .. lAd KtitIoU ... 
remand dllrine bIIilcWIt rcoov.tio.a or 
~u.-

L Caa&aa&oated d.1apoaable pcoledln 
clotJUq. 

B. !mptr ahlpplo. hap caD be naltGMd 
lin&. exhaa.I boodt and packed IAIG .ln1Iht 
CIDOI."-w ror eIl.poMI.. Empty Ihl~ 
ciNma an diJJk:Wt to c1aa.o lAd aIwM&l4 be 
-w. 

c. V IQIWD I. or di.poaable peper All ... 
~ OOC be ~aoed. belt tbouId be 'PRyeci 
wtth • n- _11f' aUll cad pIaord IAto • 
\.abelad wliW coal.lliD ... 

7-10-.1 

D. Proc.eu W&8'. and bouwkeepina wuta 
IhouJd 1M welled wilb wat ... or a aWit\ll'Ol 01 
waler ILIId lUIf"ct.an I prior to .,.a....1Ac III 
d"po'lIble con~ 

£. M .. I.o.1 COGt.awna atbntoa. lrcaIoUta. 
all\h"ph)'lIila. MAd .cllaoUt. thai i .... mand 
rrum buildin •• 111l1li be diapoMd o( IA t.ak· 
""" 6--mil Ihid plutic bqJ. pla.tie.lined 
cardboArd cont.ainan, or pl .. ljc·liAed 1I11t'" 
conllOnet'. Thne W ...... whick .... rwmoved 
wbil. "'II. lhoWd be M&led Iq,pont.aln ... 
bft(OC"I! they city CMlIIG aUowia.a the rei .... 01 
•• belloa. lreaaalit •• anthophyWte. lAd 
actinolill CibeR dllliAa baDdl1n&-

V. ACCIN IG InfocmatfaQ 
A. EIIc:b y •• r. fOUl' uaployer II required to 

inrorm ylMl 01 the lofonaaUoa coatained III 
Ihil .1.Indud lAd .ppaad.Ic:n Cor •• baeloa. 
lremolita. anthophyUila. cad MCtIAol.it .. In 
addilion. your -.,lor. aalUlt iaaCNd yw IA 
the propat work pnctic:es fOl ~ 
IMlarial. coalaininl ubatoa. trwmoUte. 
IlllbopllyUite. uct .c:dDolite. uct tbe axnct 
IlM oC pIOtec:Un equi~L 

B. Your employer II requ&r.d Ie dIItcnDiAe 
wbathGt )'oca .... be&IIc upoeed 10 ubatoa, 
u-liaa. aathopbyWte. aod KdooUta.. YIM 
or )'OUI' ~1.dYl baa tIM filbt 10 
oWMv. -..Joy .. __ ta &Dod to 
ncun1 the rMUlta obta1uct. Your employer " 
required to lofona you 01 your .xpoaare. IDCI. 
IC lOll .... upoaed .bow the ,.nDIa&Ibie 
llmil. he or the " requind to lAIona fUll 01 
thl acUoaa lbat .,. baIAc taba to reduca 
fOUl' .xpoMra to wtlhla 1M penal.IIlb&e liaIL 

C. Your aaapIoyw Ia nqldr..t to bap 
recunia olyOllt IXpCeIINI lAd aaodk;aI1 
IUnliaaUoaa. Tbae IXpOIUI'I ..-de awat 
be k.cpt (or ....... tthlrty (301 yeara. Medk:al 
nconia 111l1li be kept far tba period ol rout 
ampIo~t pi ... thlrtr ()QI ,. ....... 

D. Yow amp&oyw II nquind Ie ... 1eaN 
)1044 .xpoeww aod IDIdkal r.:orda to your 
phylk:i&a or deaipt.aci ...-IaUYlIIpoD 
)'1MlC wriltea nqu.L 

~H"11I1'MIJ .h.d 
~CII' M •• Ark. 1 

~~,.w..."'Ad 'Ma~ 
WMMilIetJ 
L bIl ... ollotr)' lobala~ IDencicle 
D.. TOJllcoJocr 

Cl1AIca1 evId.eDcI 01 the actv.... .a.:s. 
aaeodat.aci wtlh u;pcIIUIW to ubelto&, 
treaaolIte. aa~1a. lad adiooUte. " 
pnMRllA the (_ 01..-.1 ~ 
apl.daaa1olotPcal ltudMa 01 occupaUoGally 
expcMed -un. faaa1lJ OOAt.ecta ol-w.. 
IDd penonI U\"UIa _ ubeacoa. 1IWIIOlite. 
uthopbyWte. &Dod 1CtiDoU .. aa1Daa. n­
.Iudin baVI ahowa • cWlAit.a lIIOdaao. 
belWCft expoeu.re 10 .ab.toa. u-U .... 
aAtbopb,Waa. aod a.c:tI.aolIte a.oct .. 

incre .. od incid.nce 0' luna <:IRaIt'. pleural 
.nd renton .. 1 lIIoIeothcliom.a.alltrolDaa.ti.oaJ 
C&I\CIt. and ubutoeia. Tha 1.11 .. II • 
diaablialilibrotic 1l1l\I dLM ... lbat II caUMd 
OQI)' by .xpoturw lu .w-.loa. Expoaur. 10 
.. belloa. Irlmalil .. anthophyWt .. lAd 
Ictinolil. bat .. leo tift .. uaoc:i.lltd with .11 

Ulalued inddcACII or .eopil.qeaL kidney. 
Iaryn .... L pbarynaell1. and bUCClll Clvit, 
callOlt'. AI with olhcr Uow" chronic 
occupalioo&l eIl ... tee, diu.M .uoctatad 
with •• bHtOl, ftmaUII. aathopbyllitCl, aNI 
.diAollte ,.aar.U), 'ppe"" .bollt 20 r."" 
(ollowtq tU litIt 0CCI&I'reGCI 01 eapol&llC 
111.,.. .... no Uowo IQlte caec:e. lNOCi.tad 
with upoaur. 10 .tbH&.oa. tNaao1.il .. 
anthopbyUit .. and KliAoliI .. 

EpiclcmioluiicaJ .Iudi .. iAdicate that !be 
riak alluna CIAc:a' CIIICIClC expoeed worke ... 
who laaaU cia .... " ... il ..... l1y iAcruMd 
onr til. rig ulllll\l c:ancar ... -. DOD-

upGMd lIII0& .... 0I4I.llpo.ad OOQlmok ..... 
n- .&udia IUIII"I that c:caaatiOQ 01 
.malWla wlll radlaca tha riM o( tWIll c:ancur 
for • penon upoMd to •• bntoa, cr.moUte. 
aathopb)'Wte. lAd acliooli .. belt wUl not 
redIICI it to the I&IDe In .. of ,uk .1 that 
Wat1na for aa cxpoaed worker who Ia.u 
... .,uuaokad. 

m. Slpa and Symptomi ol~1ad 
Diaaue 

1'he aIpIa ud ')'1Ilpcocu ollu.oa canc:.r or 
llllI'oUItatlAal c:aacer Wlw:.d by .xpoI4n 
to • .--. 1nIDOUte. utbopbyW ... and 
adiooll'" .,. DOt ~ a.capl that. c:bM& 
X_,. ol .. aapoaed piau.. willa 1&l1li c:urar 
may abaw p&.w.I pLaq .... p&ewal 
caldn.,.uOQ. or p&eunllllxoaU. SJDIII&.CNDa 
~ollMeOCbaUom.~ 
aA.ottneea of '-ella. pa.ID IA tIM -.u. 01 .... 
c:bat. or Ibdomlaal pa.ia. MnolbaUoaY baa 
• aauda .... lat.aocy period ~ willa 
luAc CUCIII' (40,...,. _ .... 1i-2D ,......). 
lAd 1DeIOlhali .... II thatwlcn IaON liul~ Ie 
be rouod &IIKIGI wen.. who __ fin( 

expoMd to ubeawa at aa auty .... 
a .1. OIMIJoaa. Ia ai •• ,.. Ca&a1. 
~oaI.1I pel_'f)' flbroeia CUMCl br 

1M 1CD.--I.tIoa 01 aab.&w nban Ia tIM 
llJatL S~ IDda.de ~ 01 bNa.tIa. 
co .. ~bh .. ,.ap.. IDd v ...... rMllAp 01 
.a-. WbcG daelibroaie war-.. 
abar1MeI ol bNada OCII:UNlVeQ ...... 'I'M 
dl.1JY"II1 0I •• bea4~1 J. buocI OG.1aJMoq 
01 axpoawe Ie .'-'101, the ~ 01 
~Uc~~-S­
Laaplna1.orJ a.cklaa ( .... ,. aod oC.h.w dIAka1 
'-bINI ol flbroaiac IlIAC W-.... PMW 
pia .... lad "drlc.mnc .... obeenoad OG x-
... ye ........ dwUIc dwr ...rtr ....... ol tba 
d~ AlbMloatl '" on.... ~" 
diMue _ Ia tbe .~ 01 ClOOttnae4 
.ql a III ..... a1&boq1a th1a .,.,..,. Ie be • bleb1, 
lodlyWy·u..t c:baftc:aariaUc.la __ ca-. 
duda -r be calAMli br .-p&taI.ory or 
can1Ic fail.-. 

(lee. 1t1G.1001. ~ ilia HI 
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TOXIC SUBSTANCES 

IV. SouvciUliou and Pre~.:nt!ve 
Coa6id&n.tioN 

IU aoled abova. exPOIUN to .. ~IO" 
lAmoUI., IllthophyUlte, and actinolile hal 
baeo linked 10 aa increaMd rilll or Iun, 
c:anc:«, _lOttlelioma. 1 .. lrainle'linal 
cancer. aad ubctloail all\OI\I occupaUonally 
IJ4ICMOd woritCll"l. Adequal'ICI"HRiq 1 •• 11 
10 cieleniWJe an .lI\ploy"', pollaua) ror 
dnilopinillrioua chronic diM ...... uc.:h a. 
cancer. from "xpoaurc 10 .. be.loa. WlIloltt .. 
anthopbyllil" and aClinoli .. , dD nol preIInll), 
eKi.L Howevu. IClIIIe 1111 .. particularly che.1 
X-r.y. and pulmoMry funcllon ICAII. ma)' 
lAcUc:a11 l!aal an Imploy .. he. been 
overeapoacd to a.bc.loa. 1n1nD1I1I. 
anthoph)·UII .. and acUaolil .. increaalna hi, or 
II.,. riak 01 d.evelopina IIllPOlW"e-nIlMled 
chronic diHa .... U i. imputWll for tha 
phy.ideA to become r .. miliar with the 
opctWliq coadltionl In whicll occupaUoeu&I 
ax.-WW 10 ubestoa. 1.nl1D01i1" 
IllthophyW .... &ad .ctinolil. II libl)' Ia OI:QIt, 

Tbla ~. pettia&latly iaponaolla avaluatilll 
cudica1 aad work IaialoriH Illd 10 conducriq 
phyatca1 u:&aUAi&doaa. Wba III .ettVI 
_ploy .. bit been identified u luavina beaa 
ov~ to ubatot. traInOIiI .. 
• lIthophrW .... aad actinDIi .... _a.."..a lIIkd 
br the eapIorlf 10 allm1nMea ot aUli .. l. 
fUl1bcr UfIC*IN tbould ..... IoWIf &be n.k 01 
Mrio.\.oaa-__ coaaequaoca. 

n •• mploy_ Ia rwquinci to lulitvea • 
medic:aJ l.""cil1aac.e ptOSrIm lot .U 
auploy_ wbo .,.. ot _W be IXpoaed 10 
.lfMreCoe. tremollte. .athophyWI .. and 

7-to-.ee 

actinolile II or abo". the ICtloa levI I (0.1 
fiber par cubic CIIIUmelet 01 lirl fot 1O ot 
IDOt'I ciay. 1M" yaar .ad ror IU all\ploy ... 
~ho are a"'!IMd to w • ., a neaativ~ura 
rnpil'alot. All ex&minauoaa &ad proc.edu.rn 
mlUll be pcrlOl1Ded by or und.,. the 
IUpanWoa or • Ucu.-:I sabyt£daa, al a 
rea_~ tUM &ad place. &ad al AD COlt to 
the_pIoy"-

A1thouah broad laliNda ,. aiVla to the 
phylk:ia.a Ia prNCI'iblac tpeaft'c IIIta to be ­
Included Ia the IMdic&I '.""Ituuc. ....,... 
OSHA reqllila IAdl&lioa 01 the Callowina 
elClIMnll iA the rautlna ex.am1Aatloa: 

(I) Medical &ad IlWClrit Jai.loria with .pedM.I 
III'Ipha.!e dJredeci to .ylDplGIIII oIlhe 
.... plntoty .y.l ..... c:.udluvucuJ"I)'I&.aI, 
and dljIClli\'c lnIc:t. 

(ii) CoGlplciiOQ 01 the Napil'alory ctJ..... 
qucauonnalre c:onlaiMCi to Appefldix D. 

(till II. pA)'atc:a! uuaiAatlOQ ladudJnc • 
chall'Oln ........ lAd ,.dmoaary fuAcUoa 
Ihl tballadudaa ..... uretDIIIl 01 the 
.mploy .... Con:ecl vll&l ~tr (FVC) IlDQ 

lorc.d upiralGfJ vobaaw .1 ODe MCIIIOCI 
(t·W.). 

(iv) Ally I<&baratory Of' odaw lal thelthe 
.JUlnUnLq ph)'UciaD de-. b, -uwt 
madlca1 practice to be -.,y . 
nw _ploy- b requ.irlcl to IMk.e the 

ptISCIibccllHIa a"all.ble at ..... allAualI, 10 
IhoM 1IIlpIo) .... CGvawd: !DON arc.. I!aaA 
.pedlled II rec:oaaMaIlIdId by the ex&m.\NQa 
phy.1d&a; &ad UpOII tenalaatloa 01 
IIIIplor-L 

TIM ...,&oyer Ia nqu1Nd t.o proW» eM 
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ph~"'dan "",Ill &h. foUowina In(onuuoca: II. 
copy o( lhia I'aodud and appandlca; a 
dHcriF'Uoa of m. _ploy .. •• dutiaa AI they 
NI •• le 10 ... bcslo. expo.un:: lhe t'IIIrloycc·. 
rCl'reacftl;uilo'o IIlVc:I or r"ikM!lN 10 ~.IJC~ln. 
tn:.nolile. anlhaphyllill. ud ~':lirwl'lr. I 
dllacripuon or .IIY peu'IQ~1 pralolcliu .nd 
re.pic ... ".,. tlqu'pmenl ....,d;.nd inf<lt'llw.~ 
rrom p ... vi~ _dic:.il1 Ix.ouIliGIlioaa oC th. 
alflCl..ct l1li,,10)_ thaI ~ aol OthlrllWiM 
• vaile bla Ia the ph y.icUA. Maklaa l!ai. 
W<ll1ILIIliuA .vaibbla Ia the phylidan wiU 
~id ill tba Ivl&1ualicla of the employ .. ', be.all!a 
iA m.lioa 10 Ulianac! dulie. &ad fitnc .. III 
-"" penon&! ptoltCun equipaurat. if 
roquLrvcl. 

Tha tlDpl"yll' " rcq uJred to abealA I 
wrilllft opinloa Ctoaa the u.amiAia1 pbYlidwi 
coalainiaa the .... uJ .. 01 the m.Jic.a1 
aallmlnalioa; tha phyaidll.n'l opiAioo u 10 
_hethll' lhe employ .. baa Illy dcllclad 
IDCdiul condJUoaa aMI would place Ihl 
IUIIpIoy .. al ac. Iacn.Md "Ik of CIIJIOIUN-
... 1atad dlll8M: My rac:om.ondecl 
1ImJ1.1iou on the Imploy .. ot CIA \he .... 01 
pcraonaI proleclive equipment: aad a 
.1II111Mftt thel the cmpIO)'H b .. bnft 
Infonacd by tha ph)'IiciaA oC 11M ,..tulla 01-
11M medical luminarioa and of aIIr medic.1 
conditJOGa rwlat.tod 10 ubealoa. u...oIita, 
IlllbopAyW .... and ldUIoIIea IXpoIWI tla4r 
rwquire lunIMr I.plll\llioa ot irlallMftL ni, 
wrilllft opialoa ID"'" DO( NY ... pcciflC 
n.idinat ot dJalll'OM' uanllalad to expooIWI 
Ia ubutoa. traculil" IlllbopbyUI ..... Dd 
ac:tillolila, and • copy of tha opiAion muat be 
ptOvided Ia tha .ITac: .. d _ploy", 

(lea. 1t1CL1001. AoJIPIR,* HJ 
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. 192e.51 A~to., trec1toIlt .. 
'lI'I09fIytlU •• and acUnoUt •• 

.Sec. 1926.58 added by 5 I FR 22756. 
J"ne 20. 19861 

(al Scope and application. 1bil 
leclion Applies to all construction work 
II dcfinf!d in 29 CFR 1910.12(b). 
including bUI not1imll~ to Ihe 
follOWIng: 

U) Demolilion or ~lIh·.1!;~ of lIlrJclure!t 
where llsbf!:ltos. trc:nol.ll:. anthophyllite. 
or actiuolite is prt=sr.nt: 

(21 Rt:nlovltl or enc.apsula:lon or 
malcri"l. conillininll a,,\;~s:.:_. lr.:molite. 
antt:'Jphyllile. or lIclanolilc: 

(ll CL·nllru,"':.ln. "Ilt:r.ltion. re~'!i j r. 
mllintenolncr. or nm.wal'on or 
structure .. IUbllrall! .. ur pOr1io". 
Ihereof. thitl cuntllin albeltoll. trernuUte. 
anthophyllile. or qClinCllit~: 

(41 lnltallatiun of J:rorlucil conL,!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: . 

(5) Asheltos. tremolilc. anthophyllite. 
and actinolite apill/eme.racncy cleanup: 
IU\d 

(6) TnmsportaUon. dispoa.1l. storage. 
or cont.linment oC IIslleslos. trcmolite. 
anthophyllite. or IIctinulite or pruducta 
containlDR IItbe.toa. tremolite. 
anthophyllite. or Ilctinolite on the lite or 
location at which construction activitiea 
ue perfunned. 

(b) DefiniuoM. "Action level" muns 
an airborne concentraU.m or ashelto .. 
lremolile. anthophyllile. actinolite. or a 
combination or these minerala of 0.1 
fiber per cubic centimeter (f/cc) of air 
calcu1l1led at an eight (B)-hour time­
weishted average. 

"Aabeltoa" includes cbryaotila. 
.mOllle. croc!dullte. tramolite • • beata., 
anthophyllite e"beato .. actinolUe 
elbnlo" end any oC thele minerals that 
has been chemically treated "nd/or 
altered. 

"Aa.lltant &!cretaryW means the 
Aaal.tant Secretary of Labor for 
OccupaUonlll &fety and HeMIIh. U.s. 

Ot:jlolrtmelll or l..lbur, or l.IeliRnec 
"Aulhorized Ih!rSon" meltnll any 

pt'nol\ lIulhorized by the empluyer and 
required by work dulies 10 be pre.enl in 
regulated areal. 

"Clean room" mt=anl lin 
uncontaminaled room havin!; f'1cilitiel 
ror the Itorage of emplo'ycr,$' s,"-et , 
clothing and unconIllmin04t(!J matert.11 
and equipment. 

"Competent penon" mt:ana one wh" 
il C.1pllllle o( identifying exilUng 
I6beato .. tremolite. anthuphylilte. or 
actinolite h"Z8rdl in the workplace and 
who haa the authorilY to wke prompt 
corrective meaaurel to eliminalf' them. 
II .pacified in 29 CFR l!r.!11.32(f). The 
dutiel of the compelent tHI,.,."n include 
at le .. at lhe ( .. lIowins: cstablt,hing the 
DegliUve-prellUI'fJ endolure. ensuring Ita 
integrity. "nd controilina eolrl' to Ind 
uit Cram the enclolure; luperviling any 
employee CXpOI~ mGoitorlng n:qulrud 
by the llaUlcLlrd: e".wina that IIU 
employen working within auch en 
andOllU'e wear the apprapriate penonal 
protective equipment. are tra.lned In the 
use or appropriate melhodl o( r.cpOlIU'e 
contNI. and Ule lhe hygiene lacilillu 
and dec:ontamlnation procedures 
lpecified in the Itandltrd; and eMurini 
that Cl\Sineering controla in UN IlN in 
proper opentlina condition and are 
funclioning properly. 

"Decontamlnalion area" meana e .. 
enclused area adjacent and connr.cted 
to the ~atQd area and conaisting of 
In equipment room, Ihower arell •• ad 
clean room, which ia UlCd lor the 
decontluninatioo oC workers. Dloileriala. 
and equipment cont a.m!na ted' with 
.. beato .. trwmolUe. anthophylUt .. or 
acllnollte. 

"OemoUtloo" me ana the wrecking or 
laking out o( any load-supporting 
Itruclural memller Iud any related 
ntzing. removir-i. or ItriPPina of 
.. be. to •• trumolite. anthophylUte, or 
actinolite product .. 

REFERENCE FILE 

"Oirector" m!!anl lh. Dlrf!Ctor • 
Nalionllllllslitu'lt for Or.cupali~n"l 
S .. !,.Iy :lnd I fr.a\lh. US. D";Jllr1p:ent nf 
tI.!:lIlh ar.d Human Servicel. or 
de.i~nce. 

"Employe. exposure" meilnl th .. t 
exposure 10 lIirbl)rne olsbcjjtol. WIt"Jl;tll. 
anlhophyllite. actinolite. or a 
comhinaUon oC thele mineral .. ttlill 
woulJ or.clIr tr the employee were nol 
ulinll r~,viratory protective e~uipmtnL 

"~I.ipmilnt MOm (chllna. room)" 
me", .. a contllminated room 10000led 
within the decontamination area that Ja 
.upplil!d with' Impermeable bliSI or 
conl",iners ror the dispoul o( 
contllmlDated prolecU,·. clothing IUld 
equlpmftnL . 

"Fiber" meAns a puticulate (ona or 
lI..tMlta.. tremulite. anthophyUite. or 
actinolita. 5 miaomet.era or 10n(lCt. with 
a length-Io-dlameler ".Uo o( et -least 3 10 
I. 

"lligh-emclency particulate .Ir 
(HEPA) filter" moana e filtar capable of 
trappin8 and retai.o.ing at leaat 9!l.W 
percenl ol alllnOnOdi.peraed particles o( 
0.3 micromalerllD riWDftter Of "upr. 

MR8I(Ulated area" means an area 
.. Inbliahed by the employer to 
demarcate areu where airbome 
concentrations of a.be.to .. tremolile, 
a4thophylUte. ecllDonta. or a 
combination of thew 1I1i.Dottnt. exceed or 
CIIn rauooabiy be expected to exceed 
the penuiaalble expotw"e UmiL The 
revulated araa may take the Conn of (1) • 
temporary end~.ura. .a required by 
parav_ph (e)(6) o( thia aectioa. or (I) an 
area dt!marcated in a4y manaer that 
miolmlzu tha number or emplo~ ... 
upoMd to ubnta.. tNmollte. 
IUIthophyWta, at act1Dollta. 

MRamovalw meana tha tUina out or 
Ifripplng o( albelto .. tremolite. 
anthophyUIte. or actinolite or materiala 
containing .. be,toe. 'eratollt .. 
anthopbyllilo, or actinolite. 

[s.c:. 112U1(bU 
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CONSTRUCTION STANDARDS 

"Renovation" mean. the modifying oC 
IIny ex.istina Itructure. or portion 
thereof, where expo.ure to airborn .. 
8lIbelitol. tremolite. anthophyllile. 
actinolite moy relult. 

"Repair" meant oycrhaulina. 
rebuild ina. reconstructing. or 
reconditiorung of Itructurel or 
lubltfatel where .. beltol. tremolite. 
IInthophrllite.or actinolite il prelenL 

·'remolite. anthopbyllite and 
IIctinolite" meanl the non-ubeltol fonn 
of theu minerall. and any oC these 
minerall tbat have been cheraiCIIlly 
treated and/or altered. 

(cl PermiuiblB eXp04lJrf1limil (PEL). 
The employer Ihall en.ure that no 
employee il expoaed to an airborne 
cuncentrallon oC .. bellO .. tremolite. 
anthophyllile. actinolitl. or a 
combination of theM minerall in excell 
of 0.2 fiber per cubic centimeter oC air u 
lin l!iRht (81 hour time-weighted aversae 
(TWA). al determined by the method 
preacribed in Appendix A DC thi. 
Mctior .. or by an eqlLivalent method. 

(dl Communication amona (tmpJoytlt¥. 
On multi-employer workaile .. an 
effiployer petfonniaa "bato .. tremoltte. 
anthophyllite. or actinolite work 
n:quirina the .Itabliahment oC a 
regulilted area ah.a1l inIorm other 
employers an the lite oC the nature or 
the employer'l work with albe.toa. 
trelnolite. anthopbytlite. or actinoUt. 
and of tbe exiltenee oC and ntquirementa 
ptlrtainina to regulated area .. 

(el Regulated area.t-{l) ~MruJ. The 
employenhaU eltablilh a regulated 
area In work areal wbere airborne 
conc:eatraliona oC UbeltOa. tremoULt. 
anthophylUte. actinolite, or a 
combination oC theM minerall ex.ceed or 
can re&lonably be expected 10 exCHd 
tba permi .. ible UPOlure limit 
preacribed In parqrapb (c) of thIa 
aection. 

(21 ~mat'CQtion. The regulated llroll 
thllll be demarcated ill any manner that 
rnlnim.izH the number of persona within 
th. arca and protecta persona autaide 
the l&I'8a from axpolure to airborn. 
c:oacantrationa of albe.tOl, tremolite. 
anthophyll1lAt. actinolite. or a 
combination of theM minerall in exceu 
of the permillibl. expolure limit. 

(3) A(;~u. Acc"1 to regullded ueu 
ahall be Umited to authorized persona or 
to persona authorized by the Act or 
regu1ationa i .. wtd PUflU&J1t th .... to. 

(41 Ra.piratorL All penona Interina a 
regulated area &hall be .upplied wilb a 
re.pintor. eel.cted in accordaace with 
parasnph (h)(2) of thil aecttoa. 

(51 ProhibiUd aclivitiu. Th. employer 
IhaU ,,,uura tbat amploY"1 do not eat. 
drink. .moke. chew tobacco or gum. or 
apply coametic. in thl reaulated I.I'IL 

(6) Requirement. for asbe.tcn 
removal. demolition. and renovation 
operations. (il Wherever felllible. the 
enlplo)'er IhaU eatabli.h negative­
prellure enclolure. before commencina 
removal, demolillon, and renovalion 
operation •. 

(iiI The employer lhall delignate a 
competent persoD to perfonn or 
supervise the Collowjna du&tea: 

(AI Set up the encloluret 
(BI Ensure the integrity of the 

enclo.ute; 
(el Control entry to and exit Cram the 

enclo.ute; 
(0) SuperviM aU employee upoaw.. 

monitorina required by thia aectiOD: 
(E) Ensure thai employ ... woriUq 

within the .nc1olure wear protective 
clothina and re.plratan u ntqulntd b, 
PIln&8f8ptu (I) and (h) oC thia MCt10a 
lind; 

(F) EIlaure that employ ....... trala.ed 
in the UN oC enainHtiaa control&. work 
practice .. and penon&l protective 
equipment: 

(el Ensure that emplo,ea \I.H tU 
hyaiene faciUu.. aDd obMne the 
decontanliaation proceduru .pec:i.Qed La 
paragrapb (j) oC thia aectioa; aDd 

(HI EIlaure that en,in_tina control.a 
are (WlcUonins properly. 

(ilillo addition to the quaWlcat10Aa 
lpaCified In paraaraph (b) of thIa 
aection. the compet.eot pcnoa aball be 
trained ill aU a.pectI of ubato.. 
tremolile. anlhophyWte. or acUDo11ta 
abatement. th. coateata of th1a 
.t&ndard, the ldacti.O.catioD of ubatoa. 
tremoUle. anthophyWta. or adJDoUt.e -
and their removal proceduns. ud other 
practice. for reducinc the buard. Such 
Irllinillg ahal.l be obtaiDed in a 
comprehenaive COUl"M, auch .. a COUtM 

conducted by an EPA Albearo. TniDiua 
Center. or lID equivalaat COUlM. 

(iv) Exception: For am.all-IC&1e.Ihort­
durall 'n operatiooa. auch u pipe repair. 
valve replacemaat.lData1Uns electrical 
conduitl, lnatalllns or removiDa drywall. 
roofLna. and othar aeaenl b&dldi.Da 
maintenance or NnOvaUoa, the 
eMployer is not requlnd to comply with 
the raqu1telunta 01 puqraph (e)(I) of 
WI aection. 

(0 ExptUUlWmonil4r;na-{l) c.MraJ. 
(II Each employer who baa a workplace 
or work operaUoa covered by thia 
ltaDdltrd ahaU perform moniloriDi to 
determine accurat.Jy the a1rbome 
cooceotrationa of ubaloa. \nmoUte. 
anthophyllite. actiDoUt.e or a 
combination 01 theM aa1Darala 10 whlda 
employee. may be axpoeed. 

(ill Detennlnatlona oC employ .. 
eltpOlure than be made from breathJ..na 
ume air lamplet that 1.1'1 rwpra.at.etive 
of Ihe &-hour TWA of aach employ ... 

:>-:11:1 
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(iii) Repre.enlalive &-hour TWA 
employee expo.ure .hall be determined 
on the U4111 of one or more .. mple. 
repre.enting full·shift exPOlure for 
employe •• in each work area. 

(ZllniliaJ monilonil,. Ii) Each 
employer who hal a workplace or work 
operillion covered by thil Itandard, 
except al provided Car in paragrapb. 
(O(2Ilii) and (£)(2)(iIi) of thil aection. 
lhaU perform initial moaitorina at the 
iniliation oC each albeslo .. tremoUte. 
anthophyllite. IIctinolite job to 
accurately delermille the airborne 
conc.enlraUana of ube.tOl, tremoUte. 
anthophyllite. or actinolite to which 
employeel may be expoaed. 

(Ul The employer may demoaatrate 
that employ •• expo.urel are below the 
action level by IDAlina oC objectlve data 
demonauatina that the product or 
material conWaina Ubeltoa. tremaUte. 
anthopbyWte. acUaoUte. or a 
cambinatioa oC thue min .... l. canaot 
releaM airborne fibers in coocentraUOQI 
exceed1aa the actioa level under thOM 
work cond1tiOD1 having the greatat 
potential Cor releuing ubatoco 
tremoUte. AJltbophyWte. or act1Dalita. 

(IU) Whare the employer baa 
monilonld eac:b ubntoa. lramQUte. 
aDthopbyWta. or actlnolita Job, aDd-the 
data were obtaiDed duriq work 
operatiou c:ondu.ct.ed u.odar workp1.ac:e 
conditloaa cloMly I'eMlDbllq the 
proceI .... type ofmat.erial. coatrol 
IDAIthoda. work pracUca. aad 
IIlvironlDGtal c:oad1doaa UMd aDd 
prevai.li.na in tbI employer'. c:wnat 
operaUona,. th. employer may rely OQ 

lucb urlict m.oaitoriDa raulta to lati.lfy 
lha ntqu.llemaa1a of ~ (1)(%)(1) of 
thla 

3) Periodk: IItOIIiIDrUta wiuw. 
uJatMJ GI'eCIa. na. employer ah&ll 

conduct da1ly moaltoriDl that Ia 
repruentative 01 the upoaure oC each 
empl~y" who Ia aaalped to work 
within a rqalated areL ~ 
When all employ ... within a r.aulat.ed 
l.I'Ia 1.1'1 equipped with lupplJed-&lr 
,...piHton operated III tb.a SWMillve­
prellure mode, the employ. ma, 
d1apeoae with the daily IDOIlitoriaa 
required by thla pa.rqraph. 

(41 Termi.natiQ/l of monilOrinJ. U the 
periodic moniloci.q required by 
pa.rqraph (£)(3) 01 thIa MCdoa rev"" 
thet employ" expc»UNt. .. lodJcated 
by ata&dcaUy reliable lIM&Iunmaata. 
1.1'1 below the actioa level. tbe eaaplayer 
may d.lacocltinIM moaltoriq tar tb.oee 
employ ... whoM expoewu .,.. 
repra4Qted by aucb moGitori.q. 

(51 Method of monit0rirt6. (1) All 
umpla takaa to .. lUCy the IDOClltortac 
requ.iremenll 01 parqraph (£) of thia 
MCdOQ ehaU be penonal Mmp1e. 

(lee. 1126.So1(1)(S)(11l 
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collected following the porocedurel r: ,,,~ci(jed In Appendilt A. 
l r liil All aamplel taken to laU,(y the 

oOitoring requirementl o( paragraph (f) 
o( thi. section Ihall be evaluated usins 
the OSHA Reference Method (aRM) 
Ip«ified in Appendix A. or an 
equivalent counlins method. 

(iii) If an equivalent method to the 
aRM ia uaed. Ihe employer lhall enlun 
Ihatlbe melhod meet. lbe (OUowin8 
criteria: 

(A) Replicate expo. ute data u.ed to 
eltablilh equivalency are collected io 
lide-bY-lide field and laboratory 
comparilons; 

(S) The compari.on indicatealbat90 
percent o( Ihe lampl .. collected In lbe 
ran8e 0.5 102..0 times lbe lJennis.ibla 
limit have ao accuracy range o( pll1l or 
minlll 25 percent o( the ORM re.ulta 
with a 95 percent confidence level a. 
demon.trated by a .taliaticaUy valid 
prolocol: and 

(e) The equlvalent method I. 
documented and the result. o( th. 
comparlaon tesUnS are maintained. 

(iv) To .att.Cy the m.oniloMs 
requirement. oC paragraph (I). employen 
.hall rely 00 the result. oC monitoring 
analysi. performed by laboratories that 
have in.lituted quality as.urance 
program. that Include the elementa 
prescribed la Appendix A:. 

(
., (6) EmpJOYN notification 01 

oniwring Iftulu. (i) The employer 
all notify affected employee. oC the 

monitoring multa that repreaeot that 
employee'. expo.UI'II a. lOOn a. pouibl. 
followl", receipt oC monitoring result&. 

(ii) The employer .hall notiCy affected 
employea oC the relult. oC monitorln8 
repruenU", the employ .. •• exJlOlun In 
writing either Individually or by poetiftl 
at a centrally located place thatla 
acceaaibl. to affected employee .. 

(1) ObHrvation of monitoring. (I) ne 
emploYIrt IMIl provide affected 
employee. or thelr de.i8'l1ated 
representalives an opportunity to 
ob.ene any monitoring oC employ" 
ex~ure to a.beltos, tremolite. 
anthophyllite. or actinolite conducted In 
accordance with lhl. section. 

(ii) Wheo obtervalion oC the 
monitoring oC employee expoaUl'll to 
a.heatos, tremoUle. anthophyllite. Ot 
actinolite require. entry loto ~ area 
where the UN oC prolective clothiua or 
equipment i. required. the observer ahal1 
be provided with and be requintd to uae 
auch clothing and equipment and ahall 
comply with aU other applicable ..rety 
and heallh procedureL 

(g) Method. of compJiance.-{l) 
EnginNring control. ond work 
proctiCd. (i) The employer lhall uae 01Ut 

r any combinalioo of the (oUowiOS 
oatrol methoda 10 achieve COCJIpUaaca 

wilh Ih. pennillible expolun limit 
prescribed by paragraph (c) of 11U. 
leclion: 

(A) Local eJlhau.t venlilalion 
equipped wilh IIEPA filter dUlt 
collection Iyaleml: 

(81 General venlilation .y.tem.; 
(C) Vacuum cleanen equipped with 

HEPA fillen; :' 
(0) Enclo.ure or i.olation oC procesaa. 

producins .. bel to •• tremolUe. 
anlhophyUlte. or actinolUe dlllt; 

(E) U.e o( wet methodl. weUIns 
agentl. or removal encap.ulant. to 
control employee expolute. during 
a.be.lo •• tremolite. anthophyllite. or 
actinolile handlins. mixins. removal. 
CUlling. application. and cleanup; 

(F) Prompl dispo.al oC wa.te. 
contaminated with .. be. to .. tremolile. 
anthophyllite. or actinolite 1Il1.alt-tisbt 
contalnen: or 

(e) U .. oC work practlce. or other 
eng,ioeering controll that the Auiatant 
Seaetary can .how to b. Cea.ible. 

(ii) Wherever the Cea.lbl. enaJneeriDc 
and work practJce control. described 
above are not .uII1c1ent to reduce 
employee expolUl'll to or below the UmJt 
prelcribed In parappb (c). the 
employer .hall u.e them to reduce 
employee expo.ure to th. lowest leve" 
aUainable by thes. contro" and shaU 
• upplement them by the UN oC 
re.piretory protection that complies 
with the requirement. of parapph (h) 
oC thi. aec:lion. 

(2) Prohibition .. (I) Hiah-speed 
abra.ive d1ac .aw. th&t are not 
equipped with appropriate enslneerins 
controla &hall not be uaed Cor work 

. related to .. beato .. tremoUte. 
anlhophyUite. or actinolite. 

(ii) Compreued air ahalJ DOt be aaed 
to remove a.belto .. tremoUte. 
anthophyllite. or actinolUe or materiata 
cootainlns a.beato .. ·tremolite. . 
anthophyllite. or acliooUt. uol ... the 
compreued air la uaed la cooJunction 
with an eaclOMd ventilatJon l)'Item 
dealpeci to capture th. duat cloud 
crealed by the compresaed air. 

(Iii) Materiall contalDina ubatoa, 
tremollte. anthophyllite. or actinolit. 
.hall oot be appUed by .pray methoda. 

(3) Employ" rotation.. Th. employ .. 
.hall Dot UN employee rotation as a 
mealll or compliance with the opcMUn 
limit prac:ribed la parqrapb (c) 01 th1a 
section. 

(h) ilMpiratory prat..c:t.ion.-{l) 
Can.toi The employer ahall provide 
re'piraton. and enaure that they ant 
uled. where required by thla aectioa. 
Relpiraton ahali be uaed 1Il the 
(ollowing circumataocea: 

(I) ~uring lbelnterval neceuary '" 
lnalaU or lmplem4Dt Ceuib1e enaLoeerios 
aod work practice coatrola; 
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(ii) In work operationl luch II 
maintenance and repair activiU ... or 
olher 3ctivitiel for which enRineerin8 
and work practice control. are not 
fCllible; 

(iii) la work Iiluttion. where Ceaaible 
engineering and work pnctice controle 
are not yet lufficient to reduce expo.ute 
to or below the expo.un limit: aau 

(iv) In amergencies. 
(%) /l.4spirotol' ,.lccUon. (I) Where 

re.plralon an uaed, the employer .haU 
.elect and provide. at no COlt to the 
employee. the appropriate relpirator II 
lpecified in Table 0-4. and .baU en.UI'II 
thatlhe employee utes the relpiralor 
provided.. 

(ii) ·The employer IhaU aelect 
respiratOR (rom ·among tho.e JointJy 
approved 81 being acceptable Cor 
proteclion by the Mine SaCety and 
Health Adatinlatration (MSHA) and the 
NationallnatftUIa Cor Occupational 
SaCety and Health (NtOSH) under the 
provi.lona oC 30 CFR Part It. 

(iii) The employer .haU provlda a 
powered. air-puriCying re'plrator In Ueu 
oC any nesaUva-pnuun re.plratot 
.pecUled In Table 0-4 whenever. 

(A) An employee choaae. to &&.H thil 
type oC relpirator. and 

(8) nu. respirator will provide 
adequata protection to the employee • 
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(3) RMpirotol' JlI'OBI'OID. (I) Wh.era 
respiratory prot.ecdoo la uaed. the 
employer ahal1laaU"'te a resplnlor 
prD8T8JD la accordaooe with ~ CFR. 
lQ1Q.134{b). (d). (e), and (I). 

(II) The employer thaU permjt each 
-aaployea who _ a Wtar raplnloc' to 

[I.a. 1~ICl)(II)J 
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challi8 the filler elernenu whenever an 
lnCl'8ue in bre~thilli reai.tanc.e Ia 
detected and lbaU maintain an adequate 
,upply of OIter elementa/or uu.. 
pUrpoM. 

(iii) Employeea who wear re.pinato" 
ahall be permitted to leave work are .. 
to waah theirraeea and re.pitator 
Cacepieeea whenever oeceuary to 
prevenla1Un irrilation auociated with 
reapitator w.e. 

(iv) No employe. ahall be .. aigned to 
taab requir'ini the \1M oC ".piralOra if. 
bued on ru. or her mo.t recent 
examination. an examining ph~·.ician 
dt:termiae. thlll the .mployee will be 
unable lo function normally wearina a 
re.pinator. or thai tha .aC.ly or health oC 
the employee or oC other employee. will 
be impaired by the use of. relpiralor. 
Such employee ahaJl be •• signed 10 
aJJoth.r Job or given the opponun.ity to 
tranaler to a different po.ition the dutiea 

. of which he or ahe i. able to perform 
with the same employer. in the aama 
SltOfP'phic:al .rea. and with the .. me 
aeniority •• Ialul, and ral. oC pay h. or 
W bad luat prior to .ucb tranaier. if 
auch • different poaition ia available. 

(4) &npilOtor lit wtina. (I) The 
employer ah&11 enaww that the respirator 
iuuad to the employee exhibit. the leaat 
pollible Cacepieee leakqe and that the 
rnpirator" fitled properly. 

(U, Employe" .IlaU pedorm eith.er 
quantitative or qualitativ. Cace fit tuta 
at the lima oC iDitia! OIUns and al l ... t 
.very 6 mootha thereaIter Cor each 
employee wearing a Ilegative-prn.aur. 
I"Upirator. The qualitative fit teat. may 
be uaed oo1y Cor te.ting the 6t oC haI.C­
m.aak rnpirato" where they ani 

permited to be wom. aJJd ah&11 be 
conducted in accordance with Appe.ndix. 
C. The teata aha1l be uaed lo Mleet 
fAc:ep*- that provid. the requLred 
prot.ction .. preacribed in Tabl. 1. 

(I) Prot«;lj ... clou,ina-(1) ~nuoL 
The employer Jhall provid. and require 
the I&M oC protective clothina. .w:h a. 
coverall.a or aimilar whole-body 
clolhiq. he.d cov.ri.na .. a1ove .. and 
(oot coveriJla.a Cot aJJy employee 
axpoaed to airborne coacentratloQl of 
ubeatoa. tremoUte. aJJthophyllite. 
actiDolite or. combination of the .. 
mlnuala that exceed the penn.iaaible 
expoawwlimit preacribed in paragraph 
(c) oC thJ.a aectioQ. 

(2) Laundering. (I' Tba emplo~·.r.ball 
&lUWW that laundenns oC coolaruinated 
dothiq Ia done 10 .. 10 prevent the 
releaM or Urborn. a.bealo" InlmoUte. 
anthophyllite. actinolile. or a 
combinat1oo of theae min.erala in exceu 
of the expo'W"II limit prncrilJed in 
paragrapb (c, oC thia aecUOIl. 

(II) Asly employer who giVet 
coatam.tnated clothing 10 another pe~n 
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for laundering ahaU Inform auch peraon 
of the requirement in parasraph (IJ(2)(i) 
of thi •• ectlon to arracU".ly prevent the 
reluM of airborne .. bealoa. tnmoUte. 
anthophyllite. actinolite. or a 
combination of theM minaret. In eXCIIi 
of Ihe expo.Ute limit prelCribed in 
paragraph (cl oC Ihia lection. 

(3) Contaminal«! clothing. 
ContamilUlted clothing .haU be 
tran.ported in aealed wpenoeable bag .. 
or other c1oaed. impermeeble conlAinera. 
and be Ilibeled in .ccord.nce with 
parallraph (k, oC Wa aeetloa. 

(") Prol8Ctil'. clou,ina lor 1UIOwU. 
demolition. and l'fUIOVQuon OpelOUDII&. 
(i) The competent pel"lOn .halI 
periodicaUy examine wowuita WOrD by 
employe .. for rip, or teart that may 
occur durilli performance of work. 

(ii) When ripa or teart are d.tectad 
while an .mployee " workina within a 
nesative-prellww acloaUte. ripa aJJd 
leara ahall be IClUUdiately mended. or 
the woruuit ah&11 be immediately 
repleced. 

UI Hygitln. !ociJiIi •• and ptocli~ 
(1) ~nf!toL (I) The employer abaI.l 
provide clean c:banae are .. for 
employee. required to wotk In ftIUl&ted 
areu or required by parqrapb (1)(1) of 
thia MClion to wear protective dothinJ. 
Exception: In lieu of the cba.ap area 
requirement.pecifled in parasnph 
UJ(l)(i). the amployer may permit 
amployee. anaased IQ amall acaJe. abort 
duration operation&. a. daaibed La 
paragrapb (.)(IS) at thJ.a MCtion. to clean . 
their protecUve c1athlq with. portable 
HEPA-equipped YaCllUID baCON IUda 
employee. leave the atea wheN 
maioli::nance wa. performed. 

(ii) The employer ahaU IlQlIU"It that 
challie are .. are equipped with 
aeperate .torqa fadUtiea Cor prolactin 
c10thina and .treet dothiD& in 
accordance with MCtloa 11nG.1Cl(a). 

(iii) Whenever Cood or beY ..... are 
COlUumed .t the workalta and 
employee. are expoMd to a.Irbome 
concentralloQl of .. be.lo&, tremol1te, 
aJJthopbyllite. actiuoUte. or a 
combinatloQ o( thae mloerala La exeat 
of the pe.rm1l1lbla expGaww Umlt. the 
employer .haU provide lunch are .. In 
which the eirborae COCCIOtrattooa of 
ubeato .. tremoUte. anthophyllite. 
actinolite. or a combination of theM 
minerala .re below the .ctlon level. 

IZI /U!quiremllnu lor remowU. 
demolit.ion. and l'fUIOvatioR op«al.iOl»­
(il DecolltOllUnation area. Except fer 
amaU aca.l .. Ibort duratloo operaUoaa. 
.. delCribed in parqrapb (e)(O) of thia 
aeclion. the employer ah&11 HLabllah a 
decontamin.tion area that la ad~ 
.Dd connected to the rquialed anla br 
the decontamination o( employ ... 
contaminated with ubnloa. trwmoUIoa. 
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IInthophyWte. or actinolite. The 
dec.ontamination are. IhaU cooal.t of an 
equipment room. Ihower .re •. and clean 
room iD aeri ... The amployer .hall 
en lute thet employe .. enter .nd exit the 
resulated area through the 
decontamiDation area. 

(ii) Cleo.n room. The clean room shan 
be equipped with II locker or 
.ppropriate atorage container Cor each 
employee·. uae. 

(iii) Sho"'er qMJ. Where Ceaaibl .. 
Ibower (.cUiti .. ahaU be provided 
which comply with 29 CFR 
191o.141(dl(3). Th •• how .... ahall be 
contiguoua both to the equipment room 
and the c1eaD change room, unlea. the 
employer can demon.trale that thia 
localion it not fea.ible. Where the 
employer can demon.tnte th.t it is Dot 
(eoaible to locate tbe mower between 
the equipment room and tit. clei&n 
chanae room, the employer ahoU enaww 
that employee.: 

(A) Remove •• beato .. tremolit .. 
anthophyllite. or actinolite 
contaminaticlD from their workauita 
Ulilli a tiEPA VKcuum lHIfure proccedina 
to a ahower thGt ia not contisuoua to the 
work area; or 

(8) Remov. tluair cootaminated 
worUuita. don clean workauit .. and 
proceed to a mower that it not 
c:ootisuoua to the work area. 

(iv) Equipmtlnt ITJDm. The equipment 
room aha1J be .uppUed with 
Unperm&abl •• labiilt1d basa and . 
contaioe ... Cw the containment and 
diapoaal of cocltamioatad protective 
clothioa and equJPIDeIlt. 

(v) Decontamination OI'fKlllntry 
proclKiura. (AI the employer ahall 
8OIW'e that .mployee.: . 

(1) Bater the decoatam.io.ation area 
throuah the clcan toOIII; 

(21 Remow and depoalt .treet cloth1nc 
within a locker providtrd (w their u.w. 
and 

(3) Put on protective clolruna and 
re.pitatory prot.ecUOCl beCore leaviaa the 
clean room. 

(8) Before enterins the .ndo.ure, the 
employer ahaU eoIWW that employee. 
pua thtough the equipment room. 

(vi) Decontmninol.ion area "it 
p.t'OC«/ura. (A) Before leaving the 
rqulated area. the .mployer .ball 
enaure that employeea remove aU groa 
coat.aminaUon and d.bria (rom their 
protective clothiq. 

(8) Tba employet' aha1l euaure that 
employ ... remove their prot.act1v • 
c1othJ.oc in the equipment roam and 
d.poait the c1othioa in labeled 
Impermeable bap w COOWAera. 

(C) Tba employer ahaU eQlww that 
employees dQ nol remove their 
retpirato" in the .quipment room.. 

(s.c.. 112t..S1(U(1)(Ift)(C)1 



(0) The employer .hall en.lW"ll thai 
employee •• hower prior 10 enlerina the 
clean room. 

(EI The employer .hall en.lW"ll that. 
flet ,howenng. employee. enler the 
ean room berore changing into Itreet 

c1othea. 
(It) Communication of hazards 10 

empJoy~s-(11 Sign •• (il WamLna 111M 
that demarcate the regulated are •• hall 
be provided and dilplayed at each 
localion where .irbome concentr.tionl 
01 .. be.toa. tremolite. anthophyllite. 
aClinolite. or a combination of the .. 
minerala may be in exce .. of the 
expo.urc Umil.preaaibed in paragraph 
(c) of thia teetion. Signa Ihan be po.led 
al such a diltance (rom IUch • location 
thai an employee may read the ligza 
and take neceuary prot~tive .tepi 
berora entering the area marked by the 
Ilgn .. 

(ii) The warning lignl requited by 
paragraph (k)(l)(i) of thi. MCUon Ihall 
bear the foUowina information: 

DANGER 
ASBESTOS 
CANCER AND WNG D15EASB 
HAZARD . 

AUlliORlZED PERSONNEL ONLY 
RESPlRA TORS AND PRon:cTIVE 
CLOTHING ARE REQUIRED IN nus 
AREA 

(
.. (iii) Where minerall in the regulated 

~e are only tremoUte. anthophylUte or 
tmolite. the employer may replace the 

tenn "ubeatOl" with the appropri.te 
mineral nam •• 

(21 L4bttls. (I) Label •• hall ba affixed 
to all product. containing uhe.toc. 
tremolite. anthophyllite. or .ctinolite 
and to all contain en cont.lnlna IUch 
producta. includina wa.te containeta. 
Where fe •• ible. In.t.Ued a.beatoa, 
tremollte. .nthophyllite. or actinolite 
product. ,haU conlain a vilibla labeL 

(U) Label. ab.U be printed in larse. 
bold latten on a contra.ling 
background. 

(iiil Labela abaU be uaed In 
accord.auce with the requirementa of 2a 
CF1t 1910.1200(0 of OSHA'a Huard 
Commun.lcatioa .tllJUbrd. and Ihall 
contain the folowing ia.£ormation: 

DANGER. 
CONT AlNS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND LUNG DISEASE 

I HAZARD 

(Iv) Where minerala to be l.beled are 
only tremolUa. anthophyllile and 
actinolite. the employer may repl.ce the 
lenn "ubeatoa" with the appropriate 
mloeT&1o.ame. 

(vi Label •• hall conlaln a warning re.piralol'"l .. required by :zg O"R 
.Ialemenl a8aln31 brealhing .irborne 11110.134; 
..be.lo .. tremolile. anthophyllita. or (f) The appropriata work practJen for 
.ctinolile fibel'"l. performing the .. haloa. tremollte. 

(vi) The provision I for laiK4. requ1red anthophyllite. or actlnollte job: and 
by paragraphl (kl(2)(iHk)(2)(lv) do not (G) Medlcel lurvelllance proaram 
apply whare: requlrementa 

(A) .. be. to •• tremoUte. antbophylUte. • 
or actinolite fiben havi been modified (H) A review of thl •• tandard. 
by a bondina agent. coating. biDder.; •. lncludins appendJ~ . 
other materiaL provided th.t the ow (4) Acc4u to tnlln"" tnGt.nou, (I) 
rnanwacturar can d.moaatrate that. n •. employer .ball m.ke re.dily 
during any rellonably fo ....... bl. UN. .vallable to all affected employ", 
handJing. .torege. di.po.a!. proceliiDg. with?ut COlt all written material. 
or trlllIportatiOn. no airborn. relaliDl to thl employee trainl", 
concentratioRi of a.be.tCM" treSDoUt.. Prostam. Inclu~ • copy 01 thIa 
anthophyllite. aClinolite. or a rquJaUoa. 
combination of the •• mineral ftben ia (U) ne employar .ball provide to the 
excesa of the action levil will be AIIi.tant Secretary and the Director. 
releBied. or upon requa.t. alllnformation and 

(H) a.be.toa. lremollt .. anthophyUIte. traJning materiala relltlns to the 
actinolite. or a Combination at the.. Imploy .. lnlormaUoa lAd traJa.lq 
minereb I. pment In. product bl proaram. 
COllCeSltntiona I ... than 0.1 perc:eot bJ (1) Howa..pinB-{l) Vocuwni".,. 
welghL Wbarw neuumln • method. are .. Iactad. 

(3) Employee information GIld HEPA filtered YlQlUmln. equlpment 
trainf~ (I) The employer .balllDatitute muat be uaed. The aqulpmeat aba11 be 
I traininI prosram for all en::,Joyeea UMd and emptied bl I IIl8DD8t thet 
expoNd to airborn. concantnUona of minim" .. the NeQtry oI.abastoa, 
llhatOa. tremoUte. anthophyllit.. u.moUta. anthopbyllite. or IctJDoI1te 
actinoUte. or. combin.atJoa of the.. loto the workplace. 
minerall ia ax.cell of the acUoa lavel (2) Wcut. di.po«Zl. AIbfttoe wu'" 
and ahall elllW'll their part1clpatioa In aaap. debria. hap. contaiDars. 
the.prosru:'- aqaJpment" and coataminated dothlq 

(u) Tra.lnins .hall be provided prior to COtI.lped for diJpoaal.twll be coUectad 
or a t the time of initial uaignmcnt. and di.IpoMcl olin ... led. labeled. 
un1~ .. the em~l~yee ~ received impermeabLe b.p or otbet cloeccL 
eqwyalent tra~ WIthin t.ba pnrvioua labaJed.lmpcrmeabl. coataiDara. 
::e~c:.': and at eut annu.ll,. (m) M«lioaJ .1lI'NiJ1anc»-{1) 

(Iii) The training Prosraat ahall be CctwnzHI) Emplo,... CDYeM n. 
conducted In a mal1.Oer th.t the emp"!yer ahalIlDaUtutl • medical 
employ" la able to undentand. n. auneillaDca prosram for .U 8IIlP1."... 
employer .haU elllW'll th.tuch auch aagqed In work lDvolviDs lin!. 01 
amployee i. informed of thl foUowlq: ubatCM" tnmoUte. anthophyWIa. 

(A) Methoda of recop1ziac aabatoc. act1DoUte or • cocnblnatioa 01 tbaa 
ltemollta. anthophyllite. and .ctinoUte; mlnera.la. .t or above the actioSl '"-1 for 

(8) The health effecta auoclated with 30 or mora daY" par year. CIt' who aN 
llba.loa. tremollta. anthophyllit .. or required by thIa MCtiOIl to wa.r . 
acllnollte exPOlure: DepUv. ptel&W'lresplratars. 

(C) The relationabJp betw .. n amoklnt (U) Itxamination by 0 plry-.ician. (A) 
and albe.loa. tremolita. anthopbyllite. 'n. employer ahalI lilian that all 
and actinoUtelo ptoduc:tna 1Wl8 cancer. medical cxamlnaUoaa and procadura 

(01 Thl natW"ll of OperatiOl1l thet are performed by at UDder the 
could mult 10 exPOlW'll to ubatoe. aupervi.lIOQ 01. Uceo.aed pbYIIc:ian, ud 
tremoUte. anthophyllite. and acUnol1te. are pnJVtded .t no COlt to the ampac. .. 
the importance o( nacuaa.ry prot.ect1v. and at • reuooab1a time and place. 
COtItrola to m1oJml.u axpowra 1Dclud.lnc. (8) Penolll other thaa auch Uc:aMd 
II .ppllcable. ~ control&, pbyak:lana who .dmtnlat.et the 
work prectJcea. raplRlDrI. puJmoa.ary funcUoa latina raq.w.d ~ 
hou.ekeeping procedunra. hYJi.ena thIa Mdioa ahall complete. tn1nlnc 
raciUlle .. protective c1othin& COUIM In .p1romalrJ lpoo.aonct by an 
decontamination procedunra. 8DI.CrJeDC1 appropriate acadamic or prolaaJona l 
procedunra. and wute d1tpOMl lnatitutioa. 
procedl1l"'Uo and any neoeu&rJ (ZI Modioal u.tJIIIintJlJou and 
lnatructioo In the UN 01 th ... COIltrol. COtUwtodOtw-{I) FiwqUtJnCY. 'n. 
and procedW"llI; employ. aha1I make .vallable medical 

(E) The purpoae. proper UN. flttloi u.min·tiooa and coaauJtatioAa to aacl 
lnatnlctlona. and UmItat10Aa at emp1o)'W coYlr.d UDder parqraph 

(s.c. 112U1(_)(2)(I)) 
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(m)(lllil of aI,i. se:cliun on Ihe following 
s.:hcdl.lleli: 

(AI Prior 10 l151ignment of Ihe 
employee 10 an arell whcrc negalive­
pre'lure respirators ltlC worn; 

(BI When Ihe: eUlplo)'1'1: i:t assignctllu 
lin area where eltpo.ure 10 a .. lle,lu., 
Irt-molile, anlhophyUile:, IIClinulitl!, or II 
comllinali(Jn of Ihese ncine:rlll. mlly lie al 
or above Ihe: lIelion le\'el for 30 ur naore 
days por year, a mcdiOtI eumination 
mu.t be givl:n wilhin 10 working dll)·. 
(0110 wing Ihe Ihirtielh dilY of exposure: 

(el And allellSl annuHII)' Ihet1lllfler, 
(1l11C the elUllnining phy.iciMn 

tlclerminel Ihlll Itn)' nllhe cJUlmimttionll 
.huuld be providl'd more frequllnlly IhMn 
'pcl.:iCied, tbe employer sllill/ pm\'ide 
.ulJl ,!xllminlltionl tu .. llec:lc:d 
employees Itl thc frequencies .pcc:j(jl:d 
by thc phy.icilin, 

(E) Exceptian: No medicill 
elUlDunlilion i. n.'quired of uny 
employee if UcJcqlU.cC records ,huw thllt 
the employee hili been eXlunined in 
acxotdanc:e wilh Ihis J*l'al1llph wiChin 
/he plllt I·yellr Pt!riod. 

(iii Conttlnt, Medical eXllminoliun. 
made available punuanl to par41f11phl 
(m)(2)(i)(AHml(~)(i)(q of Ihil leclion 
aIlall include: 

(A) A mediClllllnd work histury with 
'pccilll empba.i. din=c:ted to the 
pulmODItf)'. cardiovIIsculur. und 
SlIItrointe.tJRld .Yllem .. 

IBI On anilild euminulion. Ihe: 
511ARdatdized que:.liunnuire cunlui",:d in 
Appendix. O. rart 1, and. on ItMwll 
cJ.A£minulion. Ihe ItblJreviltled 
.lllRdun1ized que,'iunnllin: CDnluinctl in 
Aplkndix O. Pllrt Z. 

(e) A phy.ical eXllmin4linn dil'l'Cled 
to Ihe pulmonary und gaslmililelltinul 
.yslellll, including II ~hc'l 
roentgcnogram 10 bi udminilllen:d .1 thc 
di.crelion uf Ihe phy.ician, Itnd 
pulmonary rUDclion 16:.1. o( (orC\.'<! \·it .. 1 
capacily (FVC) and fon:etl expiralury 
yolume: al une .econd (I-'EV.), 
lnler}lnrtaUon and c1alliliculion u( che.1 
rocntaeDogram. ,hallllt! conducted In 
accordllnce wilh Appendill. E. 

(0) Any other elUtminaliun. or teilli 
deemed necellary by Ihe clI.4mining 
phyaician. 

(3) Infomlalion pnn'idt:d 10 Iht' 
physician, The employer ~h .. 11 prudde 
the following illlormllliion 10 Ihl! 
8ltamininll phy.iaiim: 

(il A copy of Ihia "lIndartllllld 
Appendices 0, E. and I; 

(ill A deacriplion of thtl .ffa-c;lctl 
employee'. dutiea II. thll~' rclille 10 the 
Imp/oyee', expo.ure: 

(iii) The employee' .. represclllilli\"c: 
expo.ure le\'el ur .. nlicipalcJ l ' :l.pu .. IUC 

le\'c:/: 

(i\' ) A de,criplion o( any personal 
prolt:o::th I! dnd rC8pirlillOC)' equipment 
UJcd or 10 be uaed: and 

(\' /lnCormlllion from previou. medical 
examinldion. of the affeC:led employee 
tho'll i5 nol olherwi .. available 10 the 
uamining phy.ician, 

(41 PhJ'$lcian. written Opillion, (il The 
emplu)'er .hlllI oblain II wriUen opiDion 
rrom Ihe eltltminina phy.icilln. Thi. 
wriUc:n opinion .hAllI CDnlain Ihe re."'I. 
oC Ihe mediClileuminatiocund .haU 
include: ow 

(A) The ·phy.iclan'. opialun III 10 
"'helher Ihe employee hal any delected 
nll!dical condition. tbal would placa Ihe 
employee al an inc:reaaed r/.k or 
millen,,,, heullh imp8in:lent lrom 
ell.pUliurc 10 IlbellO .. tremolilc. 
anlhuphyll/la, or actiaolica: 

(ar Any rocofMIcndod limilalioDl on 
Ihe employce or on the "'e of pelWOnal 
prolective equipcnenl .uch III 
~lIpirlllun: and 

(C) A .llIlemcnC tbat Ihe employ .. ha. 
been informed by the phy.icilUl or the 
re.ull. of lbe medial .ucnJaaUoa aad 
o( Imy medical condiUoaa thlit may 
re.url Crom albalO&, Iftmolite. 
anthophylUl .. or actinolice upoaure. 

(ii) The employer tba11 inatruct the 
phyeician nol to reveal in the written 
opinlnn given to the employer lpecific 
findinp or diqDOaea unrelated to 
occup.lloMlexpoaur. 10 .. be.to .. 
lrcmolito, anthuphyWta, or actlnoUII, 

(iii' The enlploy.r IhMU pnn.1de a 
copy o( Ihe phy.ic:iao', wnUen opinioa 
10 Ihe IIITected employ" wilhia 30 <Lay. 
(ruUl il. rvceipL 

(nl RC('~rd!HpMg-{1) Objt!cl;ve dolo 
luI' eXlJmpled optIraliOM. (I) Where tbe 
enaploYf!r hue relied on objective dala 
Ihul dllmoRltrale that procWcu mad4 
Crum or conWiWna asbetlOl, tremolile. 
IInthoph)·lIite. or Ilainolile are not 
c:ulJuble o( releaalna fibers oflilbatOl, 
lremolile. anlbophyWt~ or actinolile or 
a c:ombinMUoD o( chaN min .... 1&. in 
concenlnllioDl at or abon Ih. acUoa 
level under th. expected condUlona or 
processing. 1.1 .. , or haDdUna to exempl 
.Ilch operilliun. (rom thl Initial 
monilnnR¥ mquiremenu UDder 
paragrllph (0(2) of lhi. aectiOR. th. 
emplu)'er .hull e.lobUIh ICJld maintain 
an IIccurolll record 01 olljecllve dullt 
I"I!lISonHllly reUed upon ia IUPport uC the 
eJCcrupliuo. 

(ii) The record .haUlnclude lille .. t 
Ihe followina inrunnalion: 

(A) The producl qualifying for 
cxemp:ion; 

(ll) Th, 1OW'Ce oflhe olJjective <Lala: 
(e) Thll le.tina prolocol result. uf 

le.ting. .. nil/or IIMly.iI or tN. cnaler/1II1 
Cur Ihe releulU of ub,.los. lremolita. 
IUlthu(JbyUil .. or IIClinolile; 

(01 A ducripl ion olUle operltiiull 
exempled and how the data .uppo.'1lhe 
exemption; and 

(EI Olhar dati relevenllo the 
operlitiORl, malenal .. procelling. or 
employe:e expo.un:s covered by the 
eltemplion. 

(iii) The employer .hllll maintain W • . 
~cord (or Ihe durltlion of Che emplo)'cr'. 
reliance upon MUch objeclive dlitL 
. (2) £."<po.um measummenu. (i) Th. 
employer ahaU keep an aCcurale record 
o( 1111 me",uremenCI c.ken 10 monitor 
employ .. expo.ute to .,beIIO" 
trcmolile, anthophyllite, or actinolite a. 
preacribed In pltrltsrliph (I) of thi' 
I«ICtJOD, 
Nom: The employer may uUllza 
th .. 5elVices of compelent oraamiutiOlUi 
.uch .. indu.tlry !nId. auocialion. lind 
empluyee aliocilllions to maintein tha 
reCDrda required by thia aectloa. 
. (U) Thia record IIhItU lncl&Ade at lell.t 
the Collowtna lnIormaUon: 

(Allbe <Lat. of DlCall&l'ClQenl: 
(B) 1be oparaUofllnvolvinc expolur. 

Co ube.loa. lrenaollte. uthophyllite. or 
ac:tinolile Uuat la be"" moailored: 

(e) s.uupl1q and analytlCMl mathoda 
used and evidence of their IIccurac:y. 

(01 Numb«. ducaUaa. ud reawt. oC 
aamp1a Lakea; 

(E) 1)". of protective devica worn. Ir 
any: lIad 

(F) Name. tocilll NCUrity Dumber, and 
.X~ of tM Imployee. wbOM 
Ixpoaures are replWMlated. 

(W) 1'be 8II1p10yer ablll1 maintain thia 
recotd COl" at lIta.t thirty (30) yean. in 
ac:con1llac:e with 2.i CFR lQ1Cl.2Q. 

(3) MedicGJ .urveillOltCll. (i) The 
empJoyllt ahaI .. tabUIb and maintain 
lUI accurate record COl" each emplo)'" 
.ubJe<;t to medeal auneU1anc:e by 
p8Il1Ppb (ml of thil aec::tiun. IA 
accordaDCI with 2.i CFR \91Q.2Q. 

(Ii) 1"he rec:ocl aha1llnclude at leut 
the lollawlna ~onnatioo: I 

(A)1"he DUM and lOC;ial McurHy 
ftumber of the ... pLoyecr; 

(8) A copy oftJ\e Imployee', mftdkal 
eQmLoatJun re.lI .. lnclucUntc the 
mcdi.clll bJ.lory:qua.Uoanaln 
rnponae .. re.ulll of any te.t .. lind 
phylidan'l re<:oGIMfldatiOna. 

(e) Phyaiclan'awricten opiJdoaa; 
(D) Any amplOl" medical compla1ntJ 

ralaled 10 expo. an to .. be.toa. 
lremolit .. anlhopkylUte. or actinoUIe; 
and . 

(El A enp)' oC thllnlorraallofl 
provided 10 lb. pl1y.ici&n a. required b' 
pataV"pb (01) of bil ~tloa. 

liiil1M emplo)V ahall.RlIU'e lbat 
tht. record i. aWltained Cor the 
dW'ftlion of emploJment plua thirty (301 
yean. in accordara willa :za O~ 
1ll1o...w. 
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3j :3~ 16.6 

HI Trolning n!CON9. The employer 
~h,.11 mdinl"ln ail employee IraininB 
- .. t:llru); fr.r r.ne 1 y~M beyond Ihe lasl G ..... "c of t.'lOploymenl by Ihllt employer. 

S)..t I·otlabllity. (i) The employer. 
'p"n wfillen rett"~st. shall makl'! all 

r'·(.lIrJ); r('qll i:etllo hp. mainletined by 
1"1$ :I~clion ,vdililble to Ihe Assislant 
"<'crclary and the Uircctur for 
f·~.'mlOilIIOI1 and copying. 

(iiI nle employer. upon reque~t. IIh,,1I 
hl.,I.C An" r'poaurf! records rr.quired by 
n.lr.l/lrotphs If) lind (n) of Ihis I('clion 
.,\·:lIbllle fllr examinatitln and coPi'ing 
III HHech.'fi employee~. fonner 
f~ : III'llJr<!cs. dc::si~:tatr.d N!p""'~nl:tlivc .. 
• ,, ~ J Ihl! .'\~lIlShllll Sr.I;rr.turv. in 
'f: :l:tlrllilnC;~ will: Z9 CFR l!il0.~ltHf!1 
,·"d (JlHi). 

(Iiil The emtlloyer. "pon requf!lt •• hall 
",ilk~ "mpluyee mcdiC3l records 
"!(Iuircd by pua:raphs (rnl und (nl "r 
tl,,~ sef:linn .Vliil~blc ror c'fllminalion 
.,;!cl c:up~'inllio the ~uhjeci r.mpluyee. 
;a:l~'une htwing thr- sper.iflc wrillen 
•.. i,n~cnl oC .he .uhjeCI empIIlYc!/!. and Ihe 
1\~ .. i~llInl Secrtllary. in Iccordilnee wilh 
~I CFR 1010..:!O. . 

/RI Tmnsfer 0/ I'CCllnis. (il The 
I:mployer sh;tll comply with Ihe 
"qu'remenls concr-minK Iransfcr of 
fI'Corda sci forth in ~ CFR 1910.20 (hI. 

(iiI Wh"never Ihe employer c:e .. se. to 
,.' '1/ bu,inc511 "nd Ihere is IIU lucceuor 

( i '1lnyer Iu receive lind rl!lain Ihe 
. Inl=, for the prescriOOd Pflriod. the 

c .. Jllu) cr .hull notify the Director at 
Il!lISt 90 dllYI prior to di.posal and. upon 
rt!quesl. tranlmit them to the qirector. 

(0) Date..-{11 Effecliv. dat~. Thil 
seclion Ihllll become effective (Insert 
ltdl" 30 day. Crom publication In the 
FetdendltqiaterJ. Th. requiremenli or 
Ihe •• be,tOI Ilandllrd luucd in Juo.a 
HI72 (37 FR 113181. aa amended. Ind 
publi.hed in 2SI CFR 1910.1001 (19851 
remain in effect until complillnc:e ia 
ltl:hic\"l!d with the paraUel provlliona of 
Inil .Iandiud. 

(21 Sian-up dale .. (il The 
f~Uil\.'ml!nll oC pat'8graphs (el through 
(nj of .hi, aection. including the 
enllineering conlrol, lpeciCied In 
pllrllgrHph (g)(l) oC thil aeclion. Ihall be 
complied with by (Inaert dale 210 daYI 
Crom publication In the Federal 
~ttti.atarl· • 

(pI ApJH!ndic:a. (II Appendices A. C. 
D. and E to thie aection are incorporaled 
Itt part of WI MCllon and the conleD .. 
o( Iheae appendicea I,.. mandatory. 

(ZI Appendic:n B. P. C. H. and (10 thla 
sP.Ctioa are informational'lnd are not 
in. ended 10 ereale any addilional 
·,bligalion. nol olherwiM im~ or to 
. "racl Crom any exi.lina obligltionl. 

Ap~dlll A to § UI2II.s&-osHA 1IMtrn.ce 
Melbod-Mlln.d..lory 

Thi~ m .. ndnltJr)· .. ppenul •• "weili ... Ih .. 
procedure I.,r In .. llIzlnll "it .ample. (or 
,.,bot'IO •• IremalHe. Inlhophyllitr. lind 
... lIllolile lind .pe':l:ic. qu .. hlll collirol 
prn .. ruure. Ihll mUll be implemenled by 
luhur;Jlunc. perlomulIg It.1 .n .. I~·.il. Thl! 
... m~·linlt Ind In .. lyliCiI II\oIlhoJl duCtiiM!d 
bl!low repreaenllhl elr.mrnf • .,1 .he AVllilahle 
mnn,lnring melhodl lauch IIlhe NIOSH fOWO 
nlelhl.ldl which OSHA CIlnli.JetII 10 be .. 
uunl..,1 10 Ichieli" Idlq~le empln)·etI 
IlxptJaul'lt munilOting whll ... IIlIu~iOlIl 
emvluy&:n 10 UN mefhuda Ihal II'" .. lre,lI!y 
n! .. LJIc.hed within th.lf orvifni&;aliona. All 
eml'loycn who Ire requintd '0 condol(;l .. ir 
munalurin. IInder plrllGfUpll III or Ih. 
Itallchlrd are required 10 " .. lite IInlll),lir ... 1 
h""'IlII""!!' Ih ... Ul'! .hi. proc'.e..lunr. Clr all 
t'CfOli\ ,1I .. nl mt:lhod. rot callfIClI"I und 
INllp~inR .. tnpl ... 

SImi/lint: and A'/Q/yticull'ror.edur. 

t. Th. IUmplin, tnedium 'ot lIir um,l .. 
.h.,11 be milled cellulCbe ••• er fill11r 
memhranca. Thne IIuIII be desipw'lIc1 "tl'" 
manul.'1\Irer II .uilllbl. (tW """I,,.. 
lrenlolile. anlhophyllite. and .. c:UnotUe 
counlin .. See below (ur Niec:tfoa 01 blun!. .. 

l. 11M pra(emd collec:lloft ~iQ ,twU be 
Ihe ~ll\m diameler «:IIIMIIe wilh In opI'fto 
(,ced »-cam ellienalon cowl. Ttw 37"01111 

1:11 ... ". l'INIy be used illIeCInIIIry but only II 
w""an juallrlCAtioa (or the need III \lilt lbe 
37"I11III Idler QlMllt .c:compGlli .. the aampla 
multi in the employ .. •• IIlpGIUl'e IIIGGiluri"l 
t'IlOOni.. 

1 An ;dr nuw ..... belween o.s lil .. /mill 
Ind z..s Illen/min wU be aelKtaci (oc lhe 
Z5/fMI CIIIMIlc.lllhe 37-ft1111 caMett.l. 
uaed.. an lIir flow ... 1. betwMft t lil .. /min 
Ind z..s li.en/tnin .htU be Mled.ed. 

4. Wh ..... poIIiblt. a euffic:lanl lir ,,01l&1li. 
Irw .ada lir Nlllpl. "'cd! be coUtct.d to }'MIld 
belweta 100 and 1.:100 fiben per 1qUII'" 
milllme.er 011 the membrane m .... If a nit., 
dlrkeaa In .,pell1lftCII or illooM dUll Ie Mea 
on Ihe filler. a ~d uaapl. &ball be 
.... rted. 

s. Ship the IUIpl .. Ia a riald container 
wilh lumciant pGckin, malarlcllo 1Ift" .. 1 
di.lod ..... the coIlvc:led fiben. Pllcldaa 
tn;atmol tiwl h .. a hiab .lec:tnNlIUC charwt 
on ill "'"lICe (I .• ~ expanded polYII)'NM1 
CIInnol be ~ b.ca\IM euch maillricli CMIl 
r ... u .. Iou 01 fiben III the atdtoa lSI 'he 
c:uNhe. 

I. c..Ubfll.e eaeh pef"lOul Nr.I"lhll pump 
bernrc .nd Ir • .,. ut. wilh I "'1'~Ltltive 
nllcrc:aIMII.IMlllled be!W_lhe pu.aap 
IInulhe r.allbC'll.lon dlVlcn. 

7. PcI"tOMI .itnple .... 11 be IlIkea 1ft lH 
'"bral.hlne sane" ollhe .mploy .. (I .... 
alluched 10 or nut .he colt...r CIt lapel,...,. 
1M worker'1 Lice). 

.. Fiber Counl' .hall be awdt b, ilC*tlve 
phillie con'"'" l18inc I tnicroacope wi.b III • 
lu 10 X eyepiece .nd a 40 10 46 X objective 
(or I IuIIII nw",mCIIUon 0{ Ippro1Iimll.ly 400 
X .nd II nWDCric.a1 .penun 01 QJIS to o.n. 
11w! lIIicro~ .lwll 1110 be aued willa • 
llre-r.n at lit.,. filler. -

II. The miCT08COpp Ihlll be nlled wtlh I 
W .. hon-8ecl&r.1I f!Yf!(lIl1f01 .... IIC11!e c:alibra\cld 

REFERENCE ALE 

(or I llt'ld diotmf!ler of 100 microm.lct'l (+ / 
- 2 ""r.mmcl .. "I. 

10. 11!r: vita,&:' d:ill dt:lccllon limil or Ihll 
nlir.m&r.llpc sh;:!: be IbUUll degrees 
m"dW"C'J u:;iu1l,hc II~E ph.se .hin 'el' .tide 
.. .. nullin~ bl!luw • 

I. P!;'C:C' Ihf! 1 ... 1 .Iide on .he mic:m~CJpe 
a"Jle .nd c:L'tIlrr it Iinder the phue objcc.ivf'. 

b. Brinllihe bluc:ka or 8fOOved line. Inlo 
101"\11. 

NcM.-:rh. IUd. cUIl.i ... 0{ _n .... III 
"oo\'cd lintl (Q. 1O 8fOOVCI '0 e .. ch btock, 
in .kiiAndll:lI ordcr of IIillbilily lram se •• 1 10 
7 • .,:ven bciuillhll lUI' IIi.ible. The 
requin:men:. rur "beI.o .. IrellwU.e. 
IInthnphyl!ih:. :tnd IC'ir.OIlile co1lnlln. are dllil 
.he alit:rnlCOpt uplica mUI' re."I". lbe 
.-mouved linn in Hil compl"el)·. Ild,ou.It 
'hey lNIy pppcer SOIM~"1I1 (lint. IlIld the • 
Ihe IVOOvr.d liM. in H" • an.! 7 mUll be 
in .. iailJl.t. So!I. 4 and S mUll be ... Ir ... 
pulilUy "'libl. bu. nwy II;&ry Ili""lly 1ft 
IIi.ibillly t.ctw<"!n miaoacopea. A aucroKnpe 
lit ... (.it. 10 I'MI!llt .... noquirwlDcn ...... 
either '00 low or 100 hl,h • raolutton III be 
u..d for ....... cmuoUta. anthophyllllll, 
Ind a.:l!nolil. COW'Ilin .. 

c.1f the lma~ dtlariota .... d ...... ad 
IdjUIC the mll:t'OKOpe optlc:a.lf the probIa .. 
po!I"lIl.l .. C'.wult lite tnicroecope .. nulactuw. 

11. Eo&ch Nt or IoIIIIpiee tau.. willlnc1ude 
10 petU&ll bluU or. IIliAimUIII 0{ Z 1Ilaaka. 
Ttw btuk .... 1&11' IhieU be awrqad IUId 
IUbtracled ll'OftI lit. ana.Iytlcal raulta Wore 
repottinc- Any ",",lee tllpC'neled by • 
blculk havln. I fiber c:cnanlln UQII 017 
raben/lOU R.1cH ItwU be flljected. 

l%. 1M IUlpla shaU be _.ed &, !be 
ac:alcww/t""'a:lla IIWlboci or I ..ahod willa 
IIIl 8Ctul"at..A' index 01 rvIracIioa ucI aImi.Iar 
clarily. 

13. Qbea, .. the foUowt", couatIq NI ... 
.. CowIt onIr fJbcn r.qual III or ICNIIet lUll 

S llllaotntien.. toetllUta the Itft8Ik of ~ 
ftbct'I ~ Ik. CWft. 

b. Co.in •• U putidal.1 .... n..ollte. 
In.bopItylllt .. 11I~ ICtiDolIta th.t"'"" • 
~IA-co-width Rtio (upect ralio! oll:l or 
pell4::r .. 

c. Flbert lyilll mlirely wttbia tbt boundarJ 
01 U. Wailoft..s..cuU araUcltI. DcId abaIl 
reed".. • counl o( t.. Plben CI'OMint th. . 
bouodaty -=-. beYln. aile .ad wlilia tba 
circle. "'U NCei .... the COUIII 01 OM ball (~). 
Do not OOWII .ay flbat that ~ ~ 
.,.Ik:ult boI.ndary IlION \ban oaca.1laject 
lAd do not coual lAy other flbert __ 
'househ !bey IDly be vlubM oullidt ~ 
'"'Ileul ....... 

d. c-I bv.ndl .. of flben el _ flMr 
aalna lndlvicllMl fibcn can be idcaUW by 
obearvi". bach andt 01 IA IndivlclUid &bar. 

.. CouAtlnOUll!larallCl&la n..1da 10 yaId loa 
m... Counl I nWWnwa of zo n.\dc ltop 

COUAlinc I' tOO I\aIcla ~ 0I1lbcf 
_L 

14. Blind rccounll ahaI1 be coAdudedel dw 
rata 0110 peta"I'IL 

QutUily ConlnJl Prvc:.dww 

t. latnw.bontlury ptO&n& £ada LcboIatory 
ud/or Heft c:-ompuy with mote tb.aA ... 
~ COWllinc .ucla ahaD alcabWa a 
IhltlaUc:.lllly dnlpMCi qllAllty ___ 
procrw .. "'_IYi", blind ~II lad 

(lee. 1DU1, Appencb A) 



C"~mp.n.on. IIelwHn InICN6OJpl~" hI 
1l\0nllOr iii" " .. ri.Lllily ot cuunlina hy .IIcIt 
mICl'OICc.pi ••• nd belwHn l1IiCl'OICOpi6'" In II 
company wilh mo", Ih .. n one I .. borl'ory, Ihe 
prucrlm .h .. 11 include .IlI .. boolloriCi. and 
'hull .. 1.0 evalulle Ihe l.bor.,ory·lo­
l.borillOry Vllriobllily. 

2. Inlerlaboralury program. Each lliboralt.lry 
an .. l.vZU\l "be.IO" lremolile. IInlhoph),lIil .. 
.nd .ctlnolile IIIl11pl •• (or campli.nca 
d"'enniMtlon .h .. U impl.m.nl .n 
inlerlaboralory qu .. lily anutaace proarllm 
thaI •• 61 IIllrulllwn includee participalion or 
.lleUIIWO olher iadepcnd~nll.bontlorir.L 
E.lc..h laboralory ahlll participal. in round 
rohiD 1 .. li"ll .llcAiI flnc.c IVery 6 monlhl 
wilil .llcIIIIIU Ihe ulller lallclrlllori" ia ill 
inlaru.borillory qUllllly 1I •• urlll\U ,",up. Eitch 
laboratory Ih.1I .ubcnil IliLlealypicat or ill 
o .. a workJ~d rur WiI in Ihil plUanlm. 11:. 
round robin dU11I be de.illned .nd r"ulll 
UlAlrud lIIinlllpproprilile 1IIIiaticlli 
mcthudolOO'. 

3. All IIIdi"idulIl~ pcrrunninlubello" 
lramoli .... nlhopbyllile, .nd .clinolile 
ualy.ia muat have lIUD the NIOSH COIUM 
for .. napli4a lad ev.l",tiRl airboma 
eab&o.lu-. t.ramoJil ... nthophyllile, IIIId 
Kllnoli .. d ..... or an equival.nl call1'ii. 
~ Whee lIM .... of diff .. raal microlCDpa 

conlribl:leI 10 dUJenrocM bel_ counten 
and lillIoratorie .. the .ffect of tbo difrcteDI 
miaoecope lhaU b. nal"'led aad tb. 
IIIiuolCDpe lhaU .,. rvpl&ced. &I DICI.IIIIY, 

5. Cwnat NaUlta 01 tA.a quallty 
UllIRftCI pro .... 1N lhall .,. poaloclln e.ch 
1aboca10l)' 10 kuep th. mlcroacap"ta 
IArunne<4. 

Ap~."Sl~DaLdla4""" ... 
101' A.o..aa. T~ AAtlaopIIYillll.'­
~ .. s..pli.oa -' AA&iytie ~ 
W,=d"CWJ 

'11Iia appendix conl .. lnl a dctilliled 
procedun rot .. mplin, .ad analyli. and 
ladudes thoee a;tical "'-II lpacilied iA 
Appcnd1x A. Employ .. are 001 required 10 
11M tb.ia proc:adun. bul tiaay .,.. required to 
.... Appendix A. Th. pwpoII or Appaadix B 
ia 10 provide a delLiled .I.p-by-.lep III.IIlPlint 
aaW anal)'aia procedur. lh.il CQAronna 101M 
u-nta lpacified in Appccdix A. SiQoCl tbil 
procedure lIIIIy allO 'Iandardize lbe ualylil 
and reduce vanahilil)'. OSl-lA eDI:UUIlII" 
employ.,.. 10 11M tbi. append!£. 

Albat.,.. TrellKlli ... Autiaol'h),llil" and 
Ac:tiAoliI. S4mplinc and AnalYlia Molhod 

Tachnlqt.IC Miaoacopy, Pball Contr •• L 
AAal)'tC Fibert (MIQUlI COUllI). 
Sample Preparalioa: AcaWac/lrilc:ntia 

_thod.. 
CaUbrvtion: Ph .... dUO delection limil 

I&bo.&t l dqrwt. 
JlAAae: 100 10 1300 fibon/mm' ruler lin .. 
Eatimaled Umil or D.leCliao; 7 fillen/mna' 

Iill" .,...,. 
Sampler: Flllir 10.6-1.2 WII aU lied celluJ06CI 

Hlet memtw-.ne. :tS-lUni diameterl. 
Flow Ral..: o.s I/mill 10 z.s I/raln (2S-nua 

c ..... ".1; 1.0 I/min 10 z.s I/enin (l7-aun 
C&NCU.I· 

s..mp&e Vulwu: Adj ... llo ol.llIin tOO lu 
1300 n bcnc/aua '. 

Ship_nt: Roulll\l. 
Stompl. SllIbllily: Indefinil •• 
BJIaI\lr..a: 10'11. o( .. crplu In .. nimum :1. 

SI.nJ.rcJ Analyllcal £nat: o.u. 
AppliC"..1Lilily: Tho wanin, ,."." ia o..uz l/ 

cc Ilu~ "it .. enplello 1.:$ (Icc I~.it 
•• mplel· Th. method live. an itwiall or 
llrilome ,,"'.Ioa. lC"IImoUI •• anll.ophyllll .. 
.nd .clinolit. filHtn bUI may be lAUd ror 
ueher maleriall ."eb a. fillrou. al ... \" 
in.artinl .ullilbl. patalll.len inlo Ih. 
cOllnlina nalel. The melhod dOH nol 
d,rrerenu .. le Iw.lween •• bnIU" In:molilo. 
IIIIlhuphyUil., and .tUnolil •• nd uth.,. 11bara. 
A.be.loa. trelllolilc, a"lbopbyllila. and 
IClinolil' fiben I ... lhu ca. o.z.s una 
di;',"!:I.r will nOI .,. delected Id'lhil m.lhod. 

Inlerfcnrnca: Any olh..- .iIbom. fiber may 
Inlerfere .inca all panic1n meeti", lIM 
caunliRl cril.ril .,.. CO&UIIeci. CJua.ia-liu 
particle. m.y .ppearlibroua. Hilh In.l. o( 
nonlibroul duel pallidH IDly obacu.ra fibera 
in th. fi.ld or vlcw Ind ralIIth. delecllon 
hlUIL 

Rellaenl• 

1. AcetuM. 
~ TriAcalin l¥lycuollriac.c:Ii.la). nUpAl 

.... d •. 
Specilll Precal&lIoGe 

Acelone II eel extremely Iluwable Uquid 
and precaullooe mlllt be lIkaa DOl to JpililL 
Heatiq or ac:at0lM IDUII be doaa ill • 
venliJlllcd labanloty fwDI hood ueina a 
rLimele ... apa"'-"'" baellCM&l'Cll. 

Equipcnaal 

1. CoUadion device Uomra C&lMClI willa 
~IIW utacWoa oowl willa caUuloet .w 
fillll, 0.110 1.1 IDa pore "" aDd baq p.wI. 

NolI.-Analyu repI'ftIIltetiv. nllan ror 
fiber bII~ bCon 11M II.Od dllCAI'd dIoI 
filtlliot if awn th&a , rabert/100 fWda are 
fouad. 

2. PenonaI aampIlna pump. JP'MlIr tlMA 01' 
eqll&llo 0.5 L/mi ... wiUa fln.ibIe coaneah't 
tubina. 

J. MIcnMc:opa. pba.M coatrut. willa ..... 
or blue fiJt ... I 10 lOX eyepilcl. aDd 40 10 45X 
phe .. objective (1Atal ...,.uficalioa ca 4OQX): 
numerialapet1Ut8-G.a610 0..15. 
~ Slide .. ala ... ~ pre-cIGaAad. 

UXiSmm. . 
5. CoVU IU"" 2.5x~ mna. DG.l ~ ua.Iaa 

otherwi .. lpac:in.d bJ aaiaoac:opl 
aamw .. clurar, 

I. KnU ... , Nl'lkal "eel. c:utYc bIad.a. 
7.Tw~ 
L FlIM. Culh-lypi. IAaulated DICk.. z.5Q 10 

SOO m1. (wilb Iin&1a-boIed nabbar lloppII' Ind 
elbow-Joinled .1 ... l\Ihina. 14 10 U an IoAa). 

a. HOlpl ..... puk-ftn. ltiniq type; 
hnlina ~tla; OIl iAlnuod luIp and 
IDal'Mlic .titret. 

10. SyriD ... hJPOd-jc. with U .... 
needlL 

\1. CnUa&1a. Waltoa-Beckalt type with 100 
UIU di ...... I .. dtatlu n.ld .1 !he lpechnaa 
plane I.,.. •• Q..OQ715 mra.,. (T)1II C-UJ. 

No&e.-11I ... Uc:u1e .. CWIIoaHn.da 101' 
eueblll~p-. 

\Z, ItsI-:/SPL ph ... contnut 11Il .. 1da. 
Mil'" U. 

11. T cIacope. ocWat pIaue-NIc cenlAlrin&­
H. SIlOS- caM.:roGMlW (o.at .... dlvia6ocu.J. 

Samplinc 

1. Calibrate .ada pII'IOGIIllUlPUaa fN'IlP 
with. ",PrIMAIIUva aaaapIar In liaa. 

2. F .. lon Ih ••• mpl., 10 Ih. wuriL.ia iapci 
01 clo .. "' paallLI .. IQ tho worko,·. mo"lh.. 
Realo\·. Ih. lop w\'.:r rrum Ih" .Ad u( Ih" 
Col wi OAlcaaion (op«:n rleel .nd urient rllu 
down. Wnp Ih. joan I belweca Ih •• "Ieacicr 
and Ih. lIIonilor·. body wilh ahrink lape 10 
pre\'!!nl .ir lell .... 

1. Submillillee.llwo bl.nu (or 1~ or Ih. 
101;01 IIlIIple .. wbichevet ia llrelll.r) ror urJ\ 
.. lor .lUIIpl .... Relnon Ih. ClIp. rmnl Ih. 
fi.ld bl .. nk ca ... UH lind Ilore 1M CMpl lind 
CllMeU •• In II cl.an llrell (I ... or boK) dun", 
lb. IIIl11plini period. R.pI .. " 1M capt iA 1bC! 
CM&UIIIII wlUln IIII11PIinc ia cocnph:ted. 

.. s...ple .1 o.s L/ralD or arc_let. OIl not 
axcac-d 1 IIIIlolll dllll 1000diRl UQ l1le mlet. 
Adjuall8lllpliRl now CIII •• Q (L/lI1in). alld 
lillie 10 pruduce II fih.:r den.tlr, E (m~",/ 
mlU'). 01'1110 10 llOU r;ber./mlll..llS·':l~ 10 
5:.: 10·libui per %!i·ram filallt \~itll .ff&.'Cliyc 
collecliao .rea (~ .. l8$ nam'U ror uplimYIQ 
cowatiRl preciaion (." IICp 21 below). 
c..Jcuu.I. the rulnimulD ulllpliq 11111 •• 
t- (lIIinlal 1M action Inol (ana-hall or 
u.. CIIITIIQI llliAdatd). L Il/a:) olth.libtou • 
.. roaot bela, IImpled: 

(AcIlE) '-.----
IQ)(L)tO' 

L tt.movelM IJeld moaJlor at Lbo end of 
IlUDpl1Aa. replace 1M plM.Uc top caylt and 
amalI ead c:&pI. and Ikn &be munilor. 

I. Sbip \he _pi_ IA • ri&id aJAtaiaer 

wil1l auma.Dl JIIlc:kina IIIIILcriallo ptDYeelt 
joadi.ac or claIaqe. NOTE: Do DOt 11M 
poIJatyrma rOUl IA lIM ahlPPinc coalllMr 
bcc.1IM ol.lecuo.llllic lon:a which lUy 
CUM fib« "-r.,. dIoI ump&er fitl .... 

Suaple Prepanatioa 
No&a-l1M ~jod II to produce auspiee 

wiU. a IIDOOU. (aon-araUa)" beck&toud In a 
m.GIwa wil1l. afrac:t1v. Iadu. .quito or 
Ina tIwl Ua.1M IMthoci below caUa.,... 
1M 6ller ror .ui.tr rocuaiDl aDd prodw:a 
p.nnaaeal mo,"". whicll .,.. ~ru1 ror 
qll&llty coatral aad InterlMlqat.uty 
compan-. Otbef IIIOUAIUIa teclWqua 
-lina lIM abov. aiWia _y alto be ~ 
..... lIM nonpe~1 fi.1d tMUnllnc 
tcdWqlM uc4 in , • CAW Z38. 

7. EAMn ttwt the alall a1ics.. .ad CGyllt 
a1ipe .,.. fne of d .... aod fibers. 

L PlIace 40 \c eo III of acaloac Into. Culh­
type n...&. S&opperllM flaM wil1l a liqle­
hole Nbba' .lOppc throuP whica • alau 
l..w .xtend. Ito aa. lIato lIM flaM. 1M 
ponloa of lIM aLalilube Ulal .aillllM lap ." 
the .topper (I to 10c11l, II beal downwud ID 
III elbow thIIl IIIIIIr..- .... '1II1e of 2iIJ 10 30 
~ with tbe batmaaa1. 

a. Place u.. n ... iA a .Urrinc Iaotplall 01' 
WI"IIP ia II bolina .... Ilc. JiMI tbe ace&oM 
anduaIly 10 III boiw, ........ 1_ (ea. W(4 

CIHkw __ Tbe aalOOe "'pcx' ..... 1 be 
lftIC"I.ed IA. VftllIat.ed fume b.ood aWlY 
rroaa all opea n..- aa4 ~ aocucn. 
Altamall bAlUqlmthoda CMD 1M u.Md. 
pR)\1di.na ao 0",", &me oc 'paR''''' 
pIYMAL 

7-1C)-M 

(s.c. 112&.S. ~ B) 
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10. lolcunll!ilhH Ihf! whnle , .. m",le nJ!er IIr 
• wrdK" .:ul (t\'lI1I Ihc ... mplf! !iller on • d.M., 
~I ..... h.le. 

... CuI wc.lan ur Cit. Zl po:n:c-nl ,.C Ih. fiJlc-r 
1'1). wilh a c;un-t'tJ·bl .. de '1~c:1 ''''lIiCllllLniCt! 

u.;n,. rudin, moliun \II p ..... 'enllc .. rill«. 
b l'l .. cc the filler or ""edle. dllSl .lide up. 

on Ih •• Iide. St.lic elr.cll icily will uI""lIy 
kf!c-p II •• Ciltu on Ille IllIJe unlil il i. dalft!\!. 

c. Hold lhe ,Ia •• ,lid" .Upponinllhe Oller 
Mppl'llllimttlf'ly 110 Z an Crom lhe II ... lube 
pe.tI whMW Ih. IIcelonl! ""poI i. "'" .... pi'" 
CnJm Iho he.led n ... k. Tha lCellSnlt "'(101' 
.Ir .. "m .lIuuld uUle I condenl4llioll Ipnl on 
Ihe ,11111 Iliele u. Z lu 3 ,..m in dlo1meh!r. Move 
thalllllll Ilid. aenlly in Ihe Vlpor llrelirn. Th. 
Citler Ihould clear in Z 10 5 aec.1C Ih. Rller 
curt .. dillOrl.l., « il olh.rwite renckred 
unuubl .. lhe vapor I,".m \. prulMbly nul 
"rune enouaL P.riodiully Wipe Ih. oullel 
pe.tI wilh lilllll 10 prnenlliquid acelon. 
cJnppanll unlo Ihe fill.r. 

d. U.in, 11141 hypodennic .~ wllh • u· 
'"l1l1a needle. pl.u 1 10 Z dropi 01 triaceliA 
an Ih. liller. Cenlly Il)wer a cll'lIn :5-mm 
Iqllollre en, er .lip down onlo Ih. filler- al • 
• lillhl .nal. 10 MUc:.e lhe pouibllily oC 
Connin, bubbles. 11100 anany bubblM (ann or 
lhe amounl ollri.celin In.unaufficienl. Ihe 
aa"er Ilip anay lwcome delac:lM:d within II rllw 
houl"L 

•• Clue Ih. edpl or lJur co"er .lip 10 Ihe 
,pIH .lId. uti", • t.cquer Of nail poliah. 

Noce-Ir deann, I. Ilow. Ih • .ucla 
pt"epIf1Ilioa m.y be he.led on a holpill. 

(l ' '.urr.CIIlemparature 5O'C) rorlS min 10 
\ .Ien d .. rina. Counlin, may proceed 

_ _ --III.ly ara.,. de.rin, and mounlinc Ire 
aamplelr.d. 

Cotlibralioa and Qlllllily CunINI 

11. Calibrallon o( Ihe Wah_Beckett 
p1IliaJ .. Th. diameler. ~ (mmJ, ur the 
circw.r cnunlln. area .nd Ihe diac di41mt!ler 
mU8t be .pecified when orderin, lhe .­
",aUclda. 

L lnaert .n, avail.ble pllcule Inlo lhe 
cycpier.e and rueu. 10 Ihlll Ih. 1V.licu!c linn 
.re .hllrp and dear. 

b. Sellh. Ipproprill. inlerpupillary 
dialllnca and. ir appliCllhl .. mat the 
binocullir head .djU8lmenlao Ih.llho 
mapiCiulion remain. con.lllnt. 

c. wl.lllhe 40 to U X ph ... objet:live. 
d. PfIlGC a lIllie micromeler on Ihe 

miaoKOpcr objecl .lallC and (OC:U8 lhe 
miauacope on the ""dueled linn. 

• . MelllutW lhe mlllllified pid laR1llh. L. 
(UIII/. IIlina the .ta .. micromeler. 

r. Rr.mova Iha anlicul. rrocn lhe 
microecopc .nd mf! .. ure il. aclllolli lrid 
Ienalh. l..lmml. Thil un be,l be 
accompli.hed by ulinc a lIliRe filled wllh 
"emlft-t.. 

a. c..lculille lhe circl. di.melllt. d.11IIIIlJ, 
CM lhe Walton-Bedell gnlicuWr. 

[.xD 
~--­

l.. 

E., .. mplc: Ir l.. .. 108 um.l..- 2.93 mm .. nd 
D - 100 urn. Ihen ~ - 2.71 mm. 

h. Ct-ccl Ihe field diamc:ler. D(3OCr.pI .. hl!! 
mnse tOO mm:Z mml w.lh I .Ia~ 
mir.romel .. t upnn rKCipl ur Ihe ,",Iieul!! rrom 
Ihe m.nur .. ctu,.r. Delermln~ (i"ld ...... /mm'l. 

12. Mh.:roscnPII .djuI:mr.nla. fulluw :hlt 
R\IInu( ... :lurer·. in.INction. Ind "lea Ihe 
rolln'" in I: 

a. AdjuII Ihe lij:hl InUtcP. rur n 'en 
iIIumiulion Ian ... th .. Ci"ld u( "jew allhe 
condenler in.. .., 

NOLa.-Kohlcr illumination il pr .. rern!O. 
whc ... availabl.. . 

b. Focua on the pllrli~"\IIII. rDMtari"IIO be 
.umined. 

c. MMk. lure Ihal Ih.field iN Ie ia rucua. 
cml.rcrd an Ih ... mpl ... ncJ open ooly 
• nctUah 10 Cully iIIwnin.l. lhe Raid or vicw. 

d. U ... Iha Iclr.acope oudar .upplied .JY Ih. 
m.nurllclurer 10 en.lI .... Ih.1 Ih. phil .... rinlP 
(annul. I' di.phra"" lInd ph ..... hirtln' 
alemenl./.re concentric. 

13. 0Ieck Ihe ph ... ·.hin ciIIll'I:lIon limit ul 
Ih.IDiCl"lllCOpe perlodiQUr. 

•• RlI!lnUv, lhe HSE/NPL phIlH-COnl",.t 
Inl .Jide {rom II. lhippina conl.iner .nd 
center II und.r Ihe pha .. objectiv • • 

b. Brin, tha blocka of pooved IIl1n illlo 
rOClal. 

NoIL-lba .lide tun.i.11 or ..,,,en IICII or 
poove. (c.;a. 20 IroGyel 10 .ach bluck) In 
descendilll order o( vi.ibillly rtolD MIll lu 7. 
Th. requirem.nll ror counlin, are IhAl Ih. 
miaoacopa opt!cs lIIu.1 mol". lhe fVOO"ed 
Unn In Nt 3 complalaly •• llhouah they _, 
.ppnr IOrncwhal raint..nd lhallhe If'OCrfed 
linn In tell II 10 7 mU81 be Invitibla. Sell. 
and S mu.1 be all ... 1 partllllly vitibl. bul 
may vary ali,hlJy In v!.ibility belw"" 
microlcopn. A mia"OlCOpa whieb (ail I 10 
meellhCN requirem.nll h .. eilh", too low or 
100 hiJJb • molulloo 10 be uad ror ubuloa. 
Ir'enMllilL .nlhopbyWI .. and actinolil. 
cowuln" 

c. IIlhe ima,e qU8lily delerioralea. dun 
lhe microscope opllcs and. lIlt.. prnblHII 
penill .. canau1t the miCl"lllCOpe 
m4II'Iuflicturer. 

H. QualilY conlml o( m",r c;u"nc.. 
a. Prepare .nd counl field blMnl.t 1110"1 

wilh Ih. field .. mpl ... R"port dill c:uunl. on 
.. ch bl.nk. Calculale the melill o( lhe r .. 1d 
blank counl •• nd .ublf1lct Ihit "1I1"a rl'Olll 
.... ch 11l1lple count beCOf1I reporlinc Ih. 
re.ulta. 

Not. 1.-Thal<l4lnllly o( lhe blank filter. 
ahould be unknown 10 the counll!r ulllit all 
collnl. hit.,.. been complal«l. 

NoM z.-lf a Cield bl.nk yielda fiber CII4Iol. 
p ... ler tlwn 7Iiben/l00 Reid .. n:port 
pouibla alftlal1lination oflha _pillS. 

b. i>ft(oms blind rtICOun!a by tha ... _ 
counler 00 10 pcn:cnl or nil ..... COVIIlad 
I.lid .. nL.belad by I pe~ olher than I .... 
awo'''). 

\s.. U .. the rolloM", Int let d4I.na1ne 
whelh.rr. pair of cnunl. on the .. 1M fill'" 
.hould be n;.a.d beau. 01 pc-.ibIe biM. 
Thi. lIe lillie: .. lilDllla 11M countin, 
n,MIlilahillly .llh. gs~ conlIdeoc:a Inll 
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Qi""rd 11M umpl. IC Ih. diffcrence between 
11M lwo CU<lnl. exceed."Ln (fla.. where 
, -U.'''lI'' tlr the Iwo Cit.er tOUnli and 
S. .. n:L.h\l .llInd.rd do!"i.lion. which .hnuld 
1M! d"~i"f!d hy eai:b l"lJor'lo.t) !.tilted CHI 
hi., .. ri.:.1 in·h"uM 11;.1". 

~-U • pair nr counl. i. rrjf!ctftd ••• 
..... ult ftr Ihil I ...... l'P.CGI.nt Ih. rem.ininll 
umple. In Ih. HI and 11'11 Ihe new CII4Inl. 
apinal Ih. Cinl counls. Oi.UM aU rr.jr.c:lai 
plIl~counl .. 

16. F.llruU • .ach RltW ~"Oun!tr In a lnIinina 
WIIIM IIIaI c;.umpara. pMfOmtlltKA o( 
counl ..... on a vari.ly o( IImpl .. \&lin, thle 
procedure. 

Noe..-To .nal&l'e aood reproduciblllly. aU 
l,lKtC1IlooCI ana.aed In a.bettoa, tremulil .. 
.nliMlphyllil •• and actinolila countin. are 
required 10 participat. In the Proficienq 
AnalyliCilI T'llin, (PAn Pros"" and aJwuLI 
roullnilly participal. with other .. ba.!o .. 
lremolita. .nlhopllyllil" .nd .dinolt:eliber 
~11",laboralori .. 1n 11M axchlnaa or Odd 
IImpl .. 10 COInpaI'C parfonnanc. of counlers. 

Mftll..,.-.-t 

17. PlAce lhe .lIde on lhe machaalcal .h, .. 
or the ulibraled mlaoecope wilh lha tentH 
allha RIt., under Ih. objectt.,.. lent. Focua 
Ih. mic:macnpe 11ft lhe plane ollh. filler. 

11L Rr.,aul.riy chedc ph • ...,;.,. .liplDent 
an.I Kohler Illl11nination. 

lSI. The roUowi"l are the counl .... ndr.c 
L Count only Rbert Io~ lhan 5 IUI'I. 

Meaaunt lhe IcrRlIh of curved nbart alone the 
can .. 

b. Cowlt ani) Cibart wlih a laaallH~wldlh 
",Iio eqvaJ 10 or .,...1.,. lhea 3:1-

c. Fllr Cibart thaI c:roq lhe boundarr or the 
anlicule Raid. do the roUowill': 

1. Count lUIy fiber 10 ...... daaa 5 lUll tlaal 
liMa aalu.l, wilbin the JI"IlkvJ. ana. 

2. CoUIIt .. \It liber any fiber with only _ 
end l)'inf within lhe JI"Ilicule ...... 

3. Do not counl any fiber lhal CI'CINa lhe 
vallcula boundar, IlIOn than once. 

4. Refect and do not counl a4 odIfto libel"L 
d. Count bundln 01 fibart al OM fiber 

unIaa lodividual Obart CIA be kicnlillad by 
~ bolb anda of. nbar. 

e. Counl _ala .... dad. Ii.lola to yield 100 
Rbera. Counl a raiAtan ..... or 20 6e1da. Stop at 
100 I\aIdt ..... rdI ... o( liber COllI" 

20.. Start aauatintl rroca OM ao4 of aha m_ 
and propwN .Ione a redial u... Ie aha other 
IIIWI. IIhIlt ailher up Of dawn on It. filter. and 
continuor la the rI'VeI'M dJrecllon. Select nelda 
randonll, by ~ away rr- 1M ayapfeCII 
brieRy wbila adVucJ"Ilhe ...... h-lcal .1 .... 
Whee an a.-.I. coven ClIo '4 «-. 
of the Rdd of "iew. raied the Reid .nd .Ieet 
anathet-. Do not rapcHt re;.c:tad a.u. IA aha 
number allOtaJ n.lda counlad. 

NoAa-Wbat\ -lIDt a naJd. coatift_Jr 
ICIUl ....... 01 CocaI pta.. by -.tnt 1M 
nne roaaa knob 10 detecl very ft&M r-. 
whld! he". ~ _bedd.d I. the IUtar. 
The unaJI-dia_ler nbart will be YftJ ralnt 
bul .... 1IA Impor1ut conlributJow to .. total 
oownL 

( .... ,1ZL11. Atlp. "'11) .. 
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CaJc:w..uocu 

21. C.IOAlale lAnd report fib.r denaity on 
Ihe fill .... It (fibera/IZIlII'l; by dividiR,lbe 101M I 
fiber count. P; ruiRUC &he mean flald b111Ak 
count. a by the nWllber of neld&. \I; and the 
field aru.. .... IQ.OO185mm· (or a properly 
uUbnit.d W.leon·Beck.tt .... licuJ.J; 

P-B 
E _ -- ftberslmm' 

(nllAc.l 

zz. C&&cuJaI. the coGCllnlnlioA. C If/a:). 01 
"ben iA the W' volWM _pled. V IL).1IaiAa 
th. ellec:un coU.clion a.,.. ollbe ru ..... A. 
(3a6 CIUIl'lor • u-nur. filler): 

C-~ 
VllO" 

H.... Pwiod1ca1ly check &DcllKilut .... 
• el. 01 A.. if GeCaaaIJ. 

(),IDJil4/.i". Fit Ta' ProtOt;OU 
L a-.yl Acetala Protocol 

A. Odor chrwboId ~ 
1. 'IbrM l-lil ... aWe jan with metal Ucla 

( .... MuoA or BeU j.nl !lie NqIl1Ad. 
I. 0ci0M,.. wal .. I . ... dJ.uu.d or epriac 

wal_ ... apprGlLimA&all' U 'C Mall be lINd 
lor the IOII&doG&. 

So n.. IaouaJI &eN1a (lAAl (abo bown 
uleopaltyl Klllala~ .&oc:k IOlulioA 18 
pnpu.d b, .dd.Iaa 1 CIC 01 pure lAA 10 100 CIC 
01 odor bw wal ... iA a I-Ii .... iat and ahUiDl 
for ~ MCOOCiL Thie eo!lI&ioQ ehaI1 be 
pnpared IMW al leU( weck.I,. 

to n.1CIftA!nc lal ehaI1 be coodlldad III 
a ~ eepuala (roaa the rOOm lINd lor 
ectuall11 ta&iq. The 1_ tQOaM &baU be _U 
MAtilated but ahaJ1 AGI be COCIDK1ed to .... 
...... Ndtculali.nc .eatUadoa lya&aL 

L n. odor lal eo!utioa 18 preparwd III a 
.-d )at by pladni 4.4 CIC 01 tbe llOCk 
lOIudoa into 500 CIC o( odor rr.. w ... r uinc • 
deu dropp« or piP.IIL Shake lor 30 
MCIOQda aDd allow to l\.and lor two to tbtee 
IDiAuIft 10 thel the lAA COCIcealralioft .bov. 
the liquid _, nada eql&iJibriUID. T1lla . 
1G4.cw. _y be UMd (or oaly OM dey. 

I. II. .... b1IIAk I. PftPIred '" • third iat by 
~ 50Q CIC at odoI- &. w ...... 

7. TI • odor I ... aDd 1 •• 1 blank jan abaJ1 be 
labelled 1 aDd z lor jar icianlifiutioa. U the 
labeLa IN pul oa the lide Jbey ClIO be 
perlodica1Ir peeled. dried off and .wildMd 10 _"'I.1a tbe inlqrily 01 the 1ft" 

I. The (oUo-nc IaaINQIona .hAU be Iyped 
oa • cant aDd ptao.d on the lable III 1.-. 01 
the two .... tan (14 1 aDd Zt: .".. ~ 
ol tIUa teal la Lo cietamWM if rOIl C&Q -U 
bu.Aa oa.t.1ow c.oacMIcr.t.IoA. lhe cwo 
bottlaa '" froac of you conla'" _I .... an. ol 

• 
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tem.uh .. paINS- which leI'V' the 14_ 
tpoM may alao be uMd. 
V\. Joait18 Ia plac». 
"i!. Breathe oonu.Ily. 

Roinbow~ 

Wbea !be Iwiliaht ItnkH raillcitope In the 
air. Ib.y ad UU a pri_ aDd rona a rainbow. 
".. rainbow ... diriatoll of wbit.llaht Iato 
IMny bM.tiIuI colan. TheN t.b the thape 
or .Ioae rOUAd an:h. witll U. path hip 
abov .. and III two aIIda appanntJr boyond 
the boriz.oG. n.r. " acconIl", to Iepnd. • 
botl1.oc pot or told at ooe end. "-apl. look. 
but DO 00. nw ftAda IL When • Dlaa loob 
1M -th1ac beyood ~ac:h. hll frimda .. y 
be la look"" rot tbe pot or aold at the end 01 
the ""'bow. 

I. Badl '"t wb/ed tball ... r !be 
rapUatot rot .t ..... 10 llliDut .. berore 
'laIdnc the ftt ,"L 

.. Upaa mtariq &he tnt chUlber. the t.lt 
aubject Mall be "VeIl • IIDdt by 5 Inch piece 
or paP«' ,.,... or odMr panNa abecKbat 
1inII' plr .. terial. raided Ia half aDd wdaci 
witll !hrM-q1lAlt ... ol_ cc of pure IAA. 
1M tat IUbIect thalI baac the .et towel. 
lb. book .t the top of the dwaber. 

7. AlIo .. two !Diau ... ror the 1M.... . 
COOCIGtncw. to be raadMd beron .t..un, 
the ftt-tat DMd .... ThI. -'d be aD 
.ppropn.t. tam. co C&Jk .. Ilia tIM .... eubJed. 
to .xplata the ftt tnt. 1M IlIIpon.oce ol 
caopenUaG. the purpoee ror the bud 
.....c..... co "-"»tn ...... of tIae 

~-L !ada a.n:lae delaibed III .. abaft . 
U be per{onMd ror at I .... aM __ Ie. 

.. lI.t.., u.. d\&riac tIM ... the aubitd 
det«:tl tIM baua-llU odor or IAA. tIM IeIC 
bM railed. 11M -fed .awl qWeld, alt &0. 
the '"' cbaaber aDd _n tbe t..c ..... to 
.votct oUector)' fat'--

10. II tIM IaaC la r.Ued, tIM tub!eel aha11 
ratuna co the ..&actloa .-&ad ...-owe the 
rnptntor, repeat tAw odor ..... UvilJ ..... 
.. *=t .ad puC 00 aaother fftpirator, Nl1InI co 
the &.at cb&aaber, aDd ... ki becla tIM 
prGCICdure deec:rtbed III tIM <:(4' tbroutb <:(1' 
abo.c. na. ptOOMe cantiD_ walil a 
.... plntM that fU. _U baa been round. 
SMWd tIM odor MftlltivilJ teat be f.iled, the 
lubject tbIIU walt about S awnat .. bel_ 
~ Odor ~tjylt)' wtll _II), have 
NhUneCi by thU u-. 

11. II • ~ caADOt pu. the ftt tal 
daaibed abow •• artnc a ball'lDaa 
rnptratar m- the avallabla .. lacUoa, lull 
I.QrPIeot model. lIluat be uaed. 

u. Wheu • '"Pintoi' la round tIIat pa_ 
th. t .... tba Nbject brew the lacaeal end 
tU.a • bnalla bef_ aUln, tba dwnbet. 
nla la co a-. thai tba ,.. .. 00 Ihc I .. t 
aubject la DO( -Wac tba lAA la IIw tood fit 
01 the .... plntar laap!eoa ....t and not 
'oUactory laupe. 

11. When tba tat eubject la.ftC tIM 
c:bua.bet, &be wb\ed a.balI tamO'Ie the 
"1Ura~ towal and rallU1llt 10 the panoa 
coaducUna lhe tnL To "-II the a,... froGI 
becoaUna canl&aUDaled. the UMd towel, 
!.WI be "apt Ia a MlI ... a1ine ba • .o there la 

lpillkanllAA CDnOIfllntion buildup Ia 
1ft( chamber dun", .ubMquenl lOll&. 

14.. At 1 ... 1 two laoapleon a.balI be 
..Jact.ad fot tboa lAA Int ptUtocol na. tnt 

aublec:t .haU be atvm the oppcw1WIlly 10 -v 
them ror on. week to ~ eM one .hlch la 
IDGl'8 c:omloctlble la.wev. 

IS. ",""II. who have fUClCeMluily palMd 
thla ftt I .. t wtth • half-ma.k rnpltltot lilly 
be ... Ilfted eM uaa ol tha tnt rweplNtot Ia 
atlnOlplacraa wltb up to 10 u-. tbe PIL of 
.Irborna •• bnloe. III a'-plMra PMtar 
thao 10 tllDd, .nd IH' tbu 100 tlDIft the PEL 
(up to 100 ppm). tIM .ubJect IIIUIt ,... the 
IAA tnt "'Inc. full fac» lMIative ptwMUra 
ruplrator. (Tbe coacaatnUoo 01 the 1M 
lnaide the t .. 1 challlbet IIIUIt be lncrMMd br 
I.n Umae 101' QL.FT at the lull r_pl_' 

1&' The Int tbaU DOt be caoducted If theN 
I. Iny hair II'Owth belWMU tIM ... &ad tbe 
I.cepiece ".UIII lutfac:.e. 

17. II bair lI"II.tII • apparalllltatflN willa 
...... ,.ctot)' fit. then tbq tbaU be altaracl. 
NIDOY«I .0 .. to cllmlu .. &atufarnce aad 
aUo. I .. tialaclofy ftt.lla .. tlalICCCIfJ fit II 
,tW not .IUInad. the .... IUbitd euat 11M • 
pcMiti"e-praa&ItI rnplratoc lUCk .. powwed 
.ir-puriIyina rnpIraton, IUppUed .11' 
fftpiralGt. or .. 1f_talDacl bnathlDa 
apparataa. ' 

II. II. '"t .abject uhlbila d1mcult)' III 
bruthiaa dllri.na the ...... Ihe • be tball be 
rcfttnd CO a pIIylldaa IraJDad III rnplratar 
d1Maaa or pu1nIoa.arJ IIIoIdk:iDe CO dal-W 
.bcther the teat eubJect CUI WMI' • 
rapirator .hUe ptdonN ... her or au duti.I. 

18. QualIuuw at -tiDe IbaU be rwpeetacl 
.t &.e,t a¥eI'J .... _tha. 

20. Ia addltloa. bec:.ue the ...u.aa ol the 
NIplralor 1IlI, be affacted. qua1ItaUve ftt 
IeoItIIIa tbaU be repe .... I·msclf.&el' ...... 
the laC eublect baa c 

(11 Weicht cb.anae at. poaDCIa .IDON, 
(ZI SJpUfic:aAt radallC*riat Ia tIM .,... 01 

tbe Cac:.place ...t. .' 
(31 SJcnifkant deat.! c:IwIt-; La.: lIIuhlp&. 

ntractloaa wltbo.It ptOtbetII. • aoqWrtaa 
*tur.. 

(4' ~".._Uc-..rY. or 
(5) All, odMr cOIIclicw. daat .. t llltad .. 

with I~ Mal"", 
o.~ 
A -rr ol.U tnt .-III ahaU be 

1IlIl.al&lMct III aada omc.ror J ,...,.. na. 
IWIUIroaIJ "U lAdudc 

(1' N .... ollnt eubJec:t. 
(l, Oat. of taUq. 
(3) Nc_ of tIM '"t c:ooduc:tor. 
(41 KftplraIOn "Iectad (Iodlcat. 

lD.uwIacturat. IDOdeL ..... aDd IPI'""'.! 
number). 

(5, Tattnc &pat., 

a. s.cdIartII SolutJoa Aaroaal Protocol 
A. R .. pu.tor Sclec:daa. 
Rcaplratore ebaU be MJec:t.d .. daecribacl 

In MCUoa m (r.pIratar ~) above. 
~ tbat udl rweplntar ebaI1 be eqatpped 
willa • partkWat. flit ... 

II. T .... 't'1II.bo&d ~ 
\. AlA aacIoNra about bud &ad ahouJdan 

ahaI1 be uaed ror dzraeboId ~ (10 
determine If Iha Iodlvidual c:u ..... 
a.ccharinl ADd rot lit tHetas. The Mldo.are 
thaU be IpproxLal.laly uiDdM6la diuMt .. 
by 14 IPcIMe ull wltll .t lee .. the froat c:Je. 
co allow me IIIOv.-1 GItha tM.d .a..a • 
rwap(ret. la wom. 

1. The \u( aadua.n tba.U un • ~ 
qu.utw Inch bole Ia float of tIM IaaC 1IUb\ed'. 

REFERENCE ALE 

DON lind aUIV,h .,... 10 accoaunod.ate tIM 
aebulJuC' noal .. 

1. The antiN teneni", and 1 .. 11", 
procedurw ahaI1 be expllined to the le't 
aubjed priM CO conductl", lhe ecna""'c tat. 

4. Dun", the thraahold ICI'WtIlIna tnt. the 
Int eubjecf tbaU doft the tilt ClftdOlUN and 
bra.lh •• ith opea IIlOIIlb willa toqu. 
u.tandad. 

L U,I .... DaVUbi .. Mod.1 40 IAIuII.UOft 
MadlcaUoa N.buItz.ar 01' lqul".leat. tba tat 
conductor .balI Ipre y the thrwebold c:hadr. 
.olullon kilo the .adoeurw. lbil Dlbullur 
.. U be clariy marUd to dl.tinpi,b II lrom 
lbe lit I .. , .olutlon aebuliut. 

I. The tJvnhold check lOIutlon conel'" 01 
o.a .....- ollodllllll .. edwin. USP In 
.a"", It caa be prwparad by putlin, 1 cc or 
tba '"t lOIutioa (_ C 7 below, In 100 cc of 
.. atar. 

7. To produce the Nr'OIOL tba aebullzer 
bGIb la finn11'tquecud 10 that It colla.,... 
COIIlpI ... I)', thaa II relaaMd and allowed to 
fulIr upaad. 

.. Tea aqueaa 01 the aebulber bulb aN 
rwpuled npidlJ &ad lIMa the ... t IUbfed ia 
aakecl.bether tIM IICICbaria e.a be u.ted. 

.. II tIM lint rnpon.. II ... Uw. tea IDON 

...-.- of the IWbuIbw bulb aNrepa.taci 
NpMII)' and the 'al -!eel la ... aaked 
wbether tba aaccbarla CUI be tulId. 

10. U the eecoad ....... 11 otpU .. 'ea 
IlION ........ IN repeetacl rapMII, aDd !be 
.... Mlbject iI a .. 111 aakad wbedMr the 
aaccbarla e.G be tuftcL 

1L The ... ~wI1I tab DOt. 01 tbe 
...tw at 111 __ requInd to aIk:H a ..... 
rapoa-. 

U.II tIM MCCba.rta II .. taated an. 30 
~ (SCep 10~ u.. ..a.n.llt .... 
oeanot be perlOlIlllld Oft 11M .... -.... 

11.11. tuee ........ la tUclted, tIM tat 
1IIbjec:I.awl be uMd to taM DOW 01 tIM 
tuta ,.. rwr_ ill tIM tit .... 

14. Cocnc:I .. 01 tIM ..tN1..-.... tbet 
~t"; 1 cc ofllqWd .. ued at a u.. 
III the ncbullur bod,. 

1&. The ~.uu be~; rWId 
III .al ... Ihakaa dr7. &ad reftIed .t IMac 
nwyr_boGn. 

Coru ... 
L na. .... aubfect tball doa ... adJutt tIae 

n:.p&rator .11bo.I the ..... 1._ "- uqr ....-z. na.llt .... _ tbe ... -=Ioeva 
d.atbacllll DB .bn.. 

1. !ad! .... IUbfed eI&aII WMl'tIae 
ra.plRtor ror at .... t 10 IliWudeabaloN 
I&&rUoc the ftt taat. 

4.. The .... IIIbfed MaD daa the enda ••• 
wIaUe --n.ac'tbe,...,.. ........... 
MdIoa m aboft.. 1bia ,......tar Iba1l be 
JIIOIMri, ad~ aDd tq4Iippacl NdI • 
~ .. WIW. 

L The laC IIUbiect _, DOt .... 6rtak 
(a.oapt plaia .aler\. • ca.w. .... 1or u 
..u..ta ~ the t-. 

.. A MCOnd DaVWMae WodeI4G w..lacw. 
Med!caao. ~ lallNd CO .. , tlMllt 
.... ealudoa Iala tIM .. d ..... nu. 
aebWJar IM1I be c:&..riy ...-ked \e 
dJat&tculaJa It rn- tIM ~ ........ 
Mbo&11ur • 

(leG.. 1t2J1...51. AflP' .... q 

• 
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7. 11M flll .. 1 eolullon ~ pttpared by 
IIddinC 13 &reml 01 .odiwn ...ceII"n" 10 100 
CC 01 "'alTD ",a'.r. 

&. /u belate. 1II. , .. C 'loIbfllCl ah"n br.athe 
willi _,h open and Ion .... ulan~ 

Q. "The n.ebWiut i, inacncd inlo the bulc ill 
th. honl ollha cDdolW"e ,NI \.b.e iiI 1,,1 
1OIIoIIIon il Iprayed inlo 1M ,nc101U'" ulnll 
Ih, 16_ Cec!uuq ..... lor Ib, CII,I. threahold 
ICl'ecsUna and the ..- au.aaber 01 tq_ 
rcqWccd co .licil a I"" .... poQ.M U. the 
acrecntnl. (s.. Be throuch 810 abova.) 

1Q. AIIM pD«aUOIl 01 \.b.e .. roao1 ....d th. 
10Uowina iMtl'Ucliona. to the lat .ubject. Tba 
c •• t aubjcc:t ahaU parlorm the cxetciaa lor 
OM llliau .. tach. 

L Bruc.hc nonnaJly. 
iL 8teatha deeply. Be cerula b .... th ..... 
~ ,Dd rrruJar. 

iiL TW1I head .U Ih. wat" .tOlII _ aida to 
Ih. uC/Mr. Be eenaiA _v.lllant Ia COIIIp"t .. 
lntwl. 011 .adt aIda. 00 DO( bump LIaa 
rnpirat.or ... iMt c.hc aIloWden. 

iv. Nod haad.loIp-IJId·dcum. a. emu 
_ cnotiona .,.. c:onIp~t •• Inhale whoa be.d Ie Ie 

the luU UiJ poaitiOll {wbaa Ioold.q toward 1M 
cciliq~ Do noI bclGlP c.hc rnpInCllf oa the 
chat. 

Y. Talkin&- Talk .Ioud and aIowly lor 
.. v'"'" aUnu .... Tba rollowina pa ..... pIa Ie 
caUed the Rainbow Pa ...... R.Hdint It wiu 
....wt Ia • wida nqe oll.aaJ mo ..... aa. 
and Chua be IoIMrui to aall.ly thia reqw-u. 
AltCl"Dllivl paau ... which MI'Y' thoe aamc 
pc&I'pOII m.y .bo be UMd. 

vi. Joaina u. plica. 
vii. 8te.the DOnIUIlly. 

R.uil1bo",,~ 

Wbea the MGllaht .trika nlAdrupa ID uoe 
air. they ad Uk •• priam aNi rona • niDbow. 
Tba rainbow ia • djv~~ ol whitl Iipt 11110 
IIWIY beaulifu1 colora. n- lab the ..... pa 
ol a Ioaa rowuI an:b. willa lia patla hiP 
abo., .. aad Itt two ucla appareatly beyond 
c.hc hori&OA. There ... aa:oniiaa 10 Iqead. a 
boiUnc pot 01 &Old at one .ncL hopIa look. 
but DO one ,vet rUlda It. Whao a IIIA4 J.ooU 
lor lO_thine beyoad Ilia tudl.1u. frieGda 
My 1M Ie IooIUaa lor tbe pot olaold at lha e:Dd 
01 the n.i.Dbow. . 

U. AI c.hc beaillDina ol •• ch aatei ... tbe 
altOlOl coacaatntiOll ahaU be rcpLea1ahed 
ua!Qa on.haJl the IlUoIIIbar ol tqllMla U 
Init1aUy dacribad lA'a. 

11. The ... t IUbJ-ct IIlaU lDdIcata to lhe 
tat coocb.ctor II .t any u.. cWrinc c.hc fit tat 
tbc lute ol uccharia Ie datacted. 

13. U dw MCCharia Ie dac..a.d ,1M a, Ie 
~ _tiaI.Clocy and. d.iU_, 
.... piraCllf ahaU b. tried. 

14. AI lNat lwo laccpl_ ahIIU b. 
MIected by Ow IAA '"I prolocol Tba ... t 
Iub;.c, ahaU be .i,," the oppcx1uaily 10 _II' 
Iham for OM WMk 10 c:hooaa c.hc one whleb la 
more coadoruble to w ..... 
1~ Suc:otNIW cocapl.cioca of the las( 

pcvc.ocol ah.11 &Uow the 101M 01 Lbc 1W1 ... 
t .. led reapinlor u. coal&mi.n.alad 
.tJDoepIIent up 10 10 11_ \h.t P£L ol 
.abatoe.la otbar wonIa thla pc'O'oca:M lIIoIy be 
ued 10 .... protec:Uoa facton loG bJ.Ihu 
lhaa Lan. 

10. The t.a( dWl DOt be ~ if theN 
I, an, be ... powth b.twlC'ftIW N.Ua.nd lha 
f~pieQ ... Iina IUriIlCC. 

7-t~ 

17. II twir vowth or Ippooral inl.n .... with 
II •• Ulf.Clot)' at. lila Ch-, ahlll be .hu.d DC 
,..moved 10 •• 10 .I~ .. IIICetflte/\CtI Inca 
allow. aaUala.clocy nt. II. MtlaI.Clory nlla 
• ull IIDI .u.wd. Ih4I teet .loIb;.c1 caut 101M • 
po,ili.,.·p .... IU ....... pinlOC' lum U po_red 
IIlt'punlyinl .... piralon. IUppl6ed a.Ir 
rnpirator. or .. II-c;oataioed btudUna 
• ppatilllU. 

1& It. I •• t wbjacl ahibill dltftallty In 
b ... athinc dunna Iha taaaa. aha or be IIlaIl be 
rerat1'ed to • phyakiu Ir'&iaeottA rapit.toi 
di ...... DC Plolimooaty -.d.i&a to da.......uo. 
whethet the 'era' aubject C&A w ..... 
.... pirator wfU1t perlonaaaa her or biI cbat1 ... 

II. QualiteUw fi, taetina aIa.a.I1 be NpMtaG 
.t .... 1 ev.ry da 1IIORtha. . 

2:0. 111 addition, becalolM the ...un. 01 the 
....pinlor _y b. alI'ecMd. q ... Ua.ti.,. at 
C.IlIAC dWl be repaetaG 1auMd.Lac." wbaa 
\h.t I .. t wb;.ct ..... a: 

(I) W.;pl ~ olm ~ or--. 
(2) SiaNfic;aIIt lac:I.al ec:antac Ia the ..... 01 

the r.cepiec:a MIl. 
(3) SipUrlC&llt deacal c:baapa; Lt.; cauiUpie 

Ilttra.ctioaa wit.laoul pnKh.aia. or ac::qu.iriac 
dentures, 

(4) ReconIIlNCdve or CIOIaWdc 1W"pfy. or 
(5) My ~ coad.IUoII tlaat _, iA .... 

with I""piece ...uaa. 
0. R.cordkaeplq. 
A.--.y 01 alI .... ,.wte .uu be 

maiataiDad In Mcla ollk:e lor S )'Mt'Ia The 
.WIUIIItY ahaU lad .. 

(1' NIUM 01 In( IUbjId. 
(2) 0. .. 01 t.atiq. 
(:I) N.me of tat COftdIac:tot. 
{4' RapinlOl'l .. Iad.ed (iodicata 

1n&I1uCac:t..,.-. IDOda1. ai:Ie and appnIv&I 
1lUoIIIb.r~ 

(5) Tadac qaat. 

IlL lrril&at p~ Protocal 
A. Ilaapirator .. 1ecUoar 
RapinlDrl abalI be .a.cc.cI U d.taibed 

In accUollIB .bov .. uc.pC tlaat Mdl 
.... pirator ahal1 be equlppecl with. 
c:ombinecioa 01 ~ and edd-pa 
canridaa-

B. Fil ... t. 
1. The c. .. l4Ibjad .un be allowed to -U 

a _ak conccatnUoll of the Irritaal emoU III 
rlllliliatf.M the wbject willa lIM ~ 
odor. 

%. ".. t.a( eubjed ahalI propcri)' _lIM 
Nlpitlltor NItcted u above. aact ..... 1t lot 
It .... t 10 calautae bdon .tartisIC the ,., .... 
~ The ... t coad..aor ebaU rnWw t.IaIa 

pc'Otocol willa the las( IUbjed bel_ taedac-
~ The ... t wbj«::l a.balI perlona tbe 

COAveatiortaJ paUliw ..-... aocl ..... dft 
pt'IUUt't fit c:hecka {_ ANSI %a1111eO" 
F.ilure 01 ailW c:back aIwrJl be ~ to 
NIec:t AD alt_ .. ,..,.tor. 

L Break boc.b toda 01 a _l1Iattoa UIOb 
tube containiaa ata.uk ~ eudl .. 
lha MSA put -$645, or eqllivaJ.aat. Attacb • 
U1OC1 \cacth ol Nbiac to _ aad 01 the -.aU 
tude. Altacia die o&a- aad 01 1M --.. tube 
10 • low pt'IUUt't '" p!.-p ... to ciatlwr _ 
cailllliw.. per lDiauta. 

&. Advi .. the teat alibied tIaa, lIM -U 
c.an be irrita\iac 10 the ~ aaad IuIrw::l the 
.ubject 10 Yap the ape doeed wlaUe liM IMC 
II perforaMd.. 

7. n.. ... t ooacbM'1or a.balJ cIlred dw 
Itn_ 0{ irrilalll ..aU &0. the tube 

'ow.uda the fooc. .. at ..... oC t.he ... , IUbjed. 
The per.oa c:ond\I.CUna lbe ... 1 IIlaU bqiA 
",Ita 1M tUN .. I ... , 11 \.ncha lrocn lha 
flcapl_ .NllRdually /aOV' 10 wllhla OM 
inch. IIIQvlnc .muad Iba whol. peri_ur 01 
the m.aalL. 

& The taat .ubject .h.1I be inatNCted to do 
lha IoUowinc tx.n:iut whit. the .... plntor Ie 
beine chal&.naed by the amokc. Eada IMI'dM 
.n.U be parlormad for OQI llliaut .. 

L Bru\.b.e noraaaU,. 
Ii. Braac.hc dHply. Be cenala btaetba ..... 

dUIIp aocllf!fUlor. 
IiL Tura baad aU tIM way Croca 008 aida to 

tIM othu. Be etrtaiA mo~ Ie COIllpJ. ... 
lIIhalc 011 .edI aida. 00 aot bump the 
""Pintor ... iaallha aboWda.n. 

I •. Nod ta..ad ~ Be c:wtaJa 
IIIQIMIaa .... QICIlplcle UId IIIIda herr 
MCOAd. lAM .. whaa "'ad la IA 1M fuU "" 
poailiOA {Iook.iac IOward c:eLl"'IIJ. Do not 
bump the rwpinlor ...... tha c.baet. 

Y. TalJUaa. Talk aloud anct alowly lew 
.. v....t calAI&Ia. Tba rollowiq puqrapla " 
caUad the Ila&Abow ......... Ilaadlaa It will 
....wt Ia • wida ,.... ol fadaJ -awcmaa ... 
and tb.u. be IoIMlul to .. daly thia r.qu1remaaL,' 
Altatuttw,....,.. wb.ida .... the .... 
putpOM caay alao be UMd. 

R.DUJbow~ 

WMa tilt IIIIIlipt IlrIu. raindrat» .. tIM 
lLir. t.IaIf IClIika • priIta aDd lona • raiAbow. 
1M raiabow Ie • divla&oa 01 wIalc. lIP' IDt4 
INAY baaU1ituJ ClOJon. n.. taka lIM abape 
ol aloac rouad acda. willa Ita palla IaIcb 
.bove. and lea two e:Dd apparmd, beyond 
Ibe borbaa. """'Ia. ac:c:otdlaa to Ietaad. • 
boilIat pol 01 aoklat _ aad.. hop&. **-
but DO oat nc Badllt. Wlaea a lUG Iooka 
lor .-.thiDa beyoad Iu.I'Mda.Iu. friaada 
My be Ie ~ lor Iha pot ol Pel at the tDd 
ollha raiDbow. 

vL JoaiAc IA Aac.. 
wU. IlnatlallWlDall,. 
II. The '"I ~ ab.all1Ddlcac. to \be a.t 

coadlK:lor II the Irril&at IIIIOk.t .. dataded. U 
emoU Ie dac.ca.4. the taec ooad'M'1or ahaIl 
'109 the ..... 111 ~ caea. the t.alecl 
rap1ntor Ie rw~ ucl aDOCh. ...... _ 
IIlaU be M1«:&ad. 

14. EacIa .... ~j«::l puIhIc the -.ob .... 
(La... wi"-' de&ac:&iaa 1M ..... ) Mall be 
FYIA a MDMtlvil, cAack ol UIOkt ltoat thoe 
I&DIII ~ to daI.araIM II the las( aabfC 
ruda to the ..... Pa1lwe to .... 
NSpoGM aIaaU YO&dthe 8t tat. 

11. Sa..,. B4, .. 1110 01 t.Iaia III .... pcotocol 
a.balJ be padorMad ... b:.atJoa wtda .u.u.t 
_tilatiala .. fflei-mQ prwHQ( .-..nl 
CIXII"!aatioa olthecauaa ..... by the .... ....... 

U At"'" two l~ ahaJI .... 
wied.ad by the IAA &Ill ~ n..lat 
aub;.cs ab.all be Ii_the oppoibaal.ty to ~ 
I.be.Ior _ WMk 10 ...... the _ wbk:Ia Ie 
-. oo.lortab&a co _. 

1.1. IleapiRton ~ ...... by .... 
proc.ocaI_y be ..... ~mnte·!a.1.ad 

::::-. to lIIIl r dN PBL 01 

14. Tba .... abalI DOl ta cond-ctad if tt..e 
Ie aay beir pwt.Ia berwea .. eIUa aDd .... 
~....una awflOl 

(a.c. 'IX.5&, "''I "'" C1 



31:3116.12 

(
- , So If hll-ir JTOwth or IIpparel inlerfere wilb , e .('Iclnry n .. 1I'~n ther ~h,"11 be _1I.ted or 
. '·t!d IU •• 10 .lImln_lt: tnlelfcrcnc. and 
.1I0w _ .a"ar.CIOl)' iii. If a slIh.(IIClury Rill 
sail nnl allaltled. Ih. ICII 1"lIjt:CI mUll UN a 
po,iU,,,,·pI'HAUft raplrunc .uc:h .. powered 
IIr·pWl()·ina rupitalo ..... IUflpHe:d lIir 
rnpiralOf'. or MIl~h.iM:d breilihina 
a.,pcralI&.L 

16. If a lell lublect CIIhibila dimc.'1Iity ill 
bRalhina dwina 11M! leal .. abe or be Ihan bot 
re(erred 10 a phylicilll trained in retlpitator 
dhea~ Of' pulmonary medicine 10 delermine 
wbether Ihe letl lub;.ct CCII we.,. a 
rcapiralot while perfonnl"l her or hia dullea. 

17. QuallleUv. filletliaa ahaU be repealed 
alle .. 1 ..,uy II. moalhs. 

1&. In addition. bec:auM Ihe Millin, 01 the 
mpiralor lMy be affecled. qu,IUaUve n& 
lullna IIwII be repealed Imrudlalcly .mea 
the I ... Nbject ha ... : 

(11 W.iaht chan .. aim pound .. ot IftOI"L 
tZI Slptficant (adallC&I'rina III ,he arM 01 

th. (ac;epMc:8 ... L 
(:1) S1ptfkan' _'al chanan: L&. .ultlple 

u:lnlcliou without protMaie. or acqulrina 
denruns. 

(4) R_trudiw or COUMttc: nraerY. or 
'5) Any Olher c:ondiUoa lhalIMY Inten .. 

wilb I.c:epieca Mall"", ' 
C. RecordkeepiJll. 
A .ummary o( all 'est mulla .hall be 

maill,.iMd ill eacll office for 3 r-n.. tbe 
summary IAaJJ 1ac:Iud.: 

(11 Na_ a( leat aub)act. 
(2) 0.1. 01 I .. d .... 

' . I Nama aC Iaet c:oaductor. 
( ( "P! ... lora .. Iected (indic:wle 
" '. .dunr. IDOdcL liM and apptVVal 

&lumber). 
(5) T~l111 apuL 

aw'ttitcrtire Fit Tnt I'100<<I_ 
1.WMrrz/. 
L Th. _lbod .ppU .. '0 the ncpU" .. 

pn:MUft DOnpowered 'ir-9urilyilll 
napira Ion on! y. 

b. n. employ. Ihe11 ''''p _ Indivtdual 
who ahall.-...... tJw (uU raaponaiblUty (CII' 
'-pi_dill &be rMOUalor quaaUldw fli 
.... pt'OII"&IL 
~ ~f;lfition. 

L "QAaUlad"l Fli Tetl- _a,.. 1M 
-.e'SWWI'IMA1 aI tIM effec:ttvn ... of a 
rnpInlor ... 1111 excb'dlna lhe .",blenl 
.I_pben. 1M I .. , \a performed by 
di"ktlnc lhe _ .. ured c:onc:tentr.Uoa or 
dlldtente alft'l La • I .. , challlber by lhe _.ewcd concmlnlUon a( 1M chau.n.. 
a,.at Lnaldl the .... pltalot I.c:eplac. Wftea 
1M aonnal .it parily(na .tenMlll baa bHa 
rcplacllld by .. _II.aU,. perfed ~ 
~t. • 

b. -ow .... Alenl-~ IM.1r 
coalalll1AeAl Lalroduced Into • teet c:hambw 
10 lha'ita _1R1ioq tna4de aod 0IIla£de 
liM ,...,wtor _y be cocnpared. 

c. -r ... &&bled- -.AI \be ~ -naa 
liM ~Iar for quaoUlatiw fli ... u.r., 

d. -NomW Studtnc PoehkIa- __ 
.land1a, end aod .1R1ch1 with ..... dow1l 
aloac 1M aidee lAd looldnc 'II'a1&ht abud. 

L "'Fli Pactor'" _ the ... cto of c:b&!'-Ia 
cooc.acraUoa ",,,.ide with rnped to 
'de 01. r .. p1ntOC' \.alaI cowar1nc 

( ac.piec:. Of' ucJa.ure~ 

3. Apparatu£ 
•• /1I~lI1IlMntalioll. Com uU. eodlum 

chlondc or olh., appropriata uroaol 
lIenenllon. dilulton. and me"aurem.nl 
Iyllema .baU be UMd (or quantil.tI". iii lett. 

b. Teat chombe,.. The letl cham_ abeU be 
larae enoullh '0 pcraul .111", aubjec:la 10 
treely perform .11 required uarct ... wtlhoul 
dlslribulil18 Ihe ch"lIenac 'areal c:onc:eal ... UOII 
OC' the maa.un:mant .pp .... IUL Tbe leat ., 
chamber dlaU he equipped .nd ~ 
10 lhal Ih. challen,e ..... ' \a effacllnl, 
Iaolated [rom the .cnbiml .Ir yet unlfonn III 
Cl'ncentr.tioa \hrouabaul lbe c:hacnber. 

c. When I"tina .ir-pwifyi,.. ra.p( ... 10I'I, 
\he nanuel mler OC' canrid .. elameal lhaU be 
raplal:ed .. ith II hllb .. mcimcy pettlcular 
Rller lupplied by the MIDI lDIaulac:twwr. 

d. The MIIlplin, inllnlmeal thaU be 
telucted 10 thai a lirip chan rac:.ocIi _y be 
medc o( \he Inl .~owina 11M rIM aod laU aI 
ch&I1enta apnl c:oac:entraUon willi Mcb 
IlIIpl ... Uua cad expil.Uoa at Rt fac:corl oI.t 
.... 1 z,ooo. 

L 1M Clllft\blnaUon o( aubetllu&e a&ro 
purif)1ftt ,lemaal, (il afty). cba1 ........... 
and c:haUmp ..... 1 concnlRtioa .. 11M IMI 
chanaber aII.u be __ .II lhat lhe .... eabtact fa 
aot ppoMd IA nceu o( PEL to 1M chall .... .....t ., an, UIIM dun", lbe ...una prDQIU. 

f. lba MlDpU", port on lhe teaC lpedanan 
Nlplnlor thaU be plac:eclaad COtIaINded 10 
thai than fa no delectable Ie.k around the 
pori, a Cree air now Ie allowed lalo aM 
Mlllp/laa Iina .1 .U tllDM cad 10 tt.. II DO 
Iat~ -.11h tIM nl OC' pcrf'anuDCll of tba 
rapi ... lur. 

.. n ..... 1 chacnber cad ... t MC1II u.u 
penILIl the penoa admlnlelcriDt 1M In' 10 
obeene 00. lnllUbject Iaatde tba c:hambcr 
dur\Qa the InL 

h. 1M equipIMnl a-nlinc abe cba1111Dp 
.a-pbere ah.u IIIml.", 1M cancentrstioG 
of cba11cnp lI.:mt COMtant withla a 10 
percnl variallon lor \be duratloa aC the IMt. 

L 1M tllIM \q (InIH.,.1 betweea ca "enl 
ud Ita bdna ~ on tJw .-rip chan, 01 
the taal.-nlallon _y DOC ,ACIIMd z 
MC»Oda. 
~ tbe tub.., :or tile t .. t cbunber 

.tmoepbara ud IOC' the .... plntor aampIIaa 
port abaU be the Mme dlamet .... l-clh aod 
_Itri.l II ahall be upl a. abon u pouibk 
tbe _u..1 dlamcla' lulliac ~ 
by \he aanulactwcr ab.U be lINd. 

L 1M uhal&&l flow fro.! \be tat c:Iwaber 
ah.U ,.-lhroulh a h1~ rul ... 
before reI_ 10 the roana. 

L Wbea aodlUlll chloride Mtaealll UMd. 
til. relallve bUlnldlly lftaida \he IMt aMmbw 
abeU Dot aond 50 perc:.mt. 
~ Proc:.dUlfl/ &quilWMtlG 
L n.. ftlctnc 01 haI( ___ ...,iral~ 

ahoI.1cIlM ltarl.4 -.1lb ~ ba"iac lIIulllple 
Ibn and • wariety oIla~b&e 
cattridta cad caailwa tuda .. 1M MBA 
C-Co U-N. Nor1on toe. s..ntvait .... A-O .... 
cw ScoU-M.. U .. ,ilbcr oIlbc &onta 0til.IDed 
below 10.....,.. tbat \be ~ \a ~ 
.dluel_ 

(tl Pwili.-. preuww,.. WltII\be aIMaat 
port('1 blocked. \he aesali". pr-. 01 
.UahllnbalaUoa tboWd -.Ia aa.aaat lor 
.. veral MClCINI8. 

(1\ N.,u"YI ~urw u.t. Will. tJw IDtab 
pont'l blocked. \he nep"we ,..-. -' ... 

REFERENCE FILE 

leblll_lIon ,bauld ramala COIUt",' lot anft10l 
aeconda. 

"- A(ler • (ar.epif!Ce II adlulled. Ih. 1,.1 
.ul>lc'cl .hllil ","· ... r Ih. fllcepieca (ot .1 Ie ... ~ 
IIllnuloe briotw conductin, • quell ... l" '"' b\' 
uaina eilhr. o( Ihe _Ihode dncnbed below· 
and u.in, lhe 'J>erciM rqllM detc:ribed in 
i..1_ b.. c:.. d. .nd e. 

(ll/lOOm}'/ Geet",. tnt. When ual", 
orw.nic vapcw Qlrtridan. the le.1 .ubJ«;t .. ho 
CIlII Imelllb, odor IIwIuId be unable to del"l 
th. cd." o( I_mrlacela,. aqulrted inlo the 
air II(!,,' lhe moel vulnerable portlona 01 Ihe 
f.ceplece ... L In • locallon whJc:h Ie 
ICp4lI1Ited rraaath .... lneL the lett .ub;.c.t 
ahaU be In.t",ded 10 dON b./bla C)"H 

dlltUli the 1.11 period. A CDIIlhlnalioa 
c:.utridac or can'ller wilb OI'JAInlc: vapor .nd 
bl;jHffic:Mncy fillen aII.U be UMd wllea 
available (OC' lbe patticu1ar muk beIDa 
... Ied. The .... aubjtct ahall be P"o III 
opponunlly to amtU I.ba odor ollaoaaayl 
aceta .. be(ore \be teaC fa concWc:t_ 

(ZIItrit4nt /UIJ,. 1M. Wbeft uaI ... hiab· 
efIIdeacJ 811 .......... 1 wbjec:llhould be 
IIIIIble to dec.d Iba odor 0I1nt1aD1 f\IIU 
(.&Ilnak: c:bloride or Illaniu. t.eInIdllorida 
vntllelloa -*- tubea) aquitIad iAto 1M Idr· 
MU &be IDOIC ~ portJoa.a 0I1ba 
Iacep&ec:. ... L tbe IMlIUbjed .... U be 
INtnldeci 10 daM Iw/lala IY" dwiaa the 
teat period. 

c. tbe ... t aubltd _, _tat the 
quaaUIaU'ftl Ioettna c:huaber oat)' \I abe 01' be 
.... obt.1acd a IOlltat.cJory al ..... ted .. 
4.h. 01 th.ia Appendix. 

do Belen lhe aubject _'en the teat 
c:h.uIbcr •• lft80Gably ,table cbal ..... ...,.t 
congealnlUo. "U be ____ fa u.. .... 
dsacber. 

L ll'lUMdlalll, an. tJw eubfact .... the 
leA cham •• the wile,,,, .... 1 
concealradoa laalde 1M rupiralor at.U be 
--..d 10 WDaure that the puk ....... 11on 
does not eu..d I pcrcenllor. hall .... 
cad t pen:mt lor. hall ~ 

t A ",1M dee' .... ..-1 concaalrlUon 
abaII be ob4.lAed pftor to the actual etart ol 
~ 

(llltetpWJor .... tra.IaIaa .lrapl .. ,. ~ De 
owrtIIhleMd lor Iaetiat- Tbe etrspl abaI1 be 
edjut.d br the WMIW to am • reuoaaItlr 
COIIIIortalMe nt typkaI 01 DOnDal UL 

L lIz.rei .. R.etJi- Prior to entertaa abe 
ac.t ~. \be .... tubfed tball be pwe. 
oo.pIete I~ .. to ,*/Iala part Ia \be 
IMt pnx:.durn. 11M 1M' aubled ebeU 
pedona IN loUowIIlt axarotMI. III lIM CII'IMt 
._IOC'Mda 1Adepec~1 .... 

.. NomtoJ Ihothill# (NB). IA \be --..1 
.w.dInt poIilloa. witlaa.t talJdat, \be ~ 
ahal1 brM\be --aty fw.1 '-at cae --... la. IMp ~ (DB}. III tbe-..1 
~ poatllaa the ..btect tbalI do d.ep 
t-.thtac lor .t laaat 0IIII -'-Ie ,...,. 10 
.. DOC to !IfPI' __ Ula&.e. 

c. nun"" It.od .;de tD .-. (ss). !kaad.Iac 
.. pl.oe tIM IUbttct abaU e&owtr 1llnl1UaI. 
t...d tr-16de betw_ abe ~ 
poelUona Ia nda Ude.. nr. heed IbaJl be WeI 
aC eedI aU- potitiala lor at Ieeec S 
......... Paf_ (OC'.I '-at .,.~ 
c:rcl-

(a.a. 11X.1C. ,",p I .. C] .. 
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d.. Movin¥ heod up and clown {UUI. 
Siandina in place. tb. lubiect .hall Ilowly 
IDOV. hll/her lIud up Ind down bel","n 11\4 
... treme po.illon .tr'''aht up Ind Ih .... I ... ma 
po'lIion .tniaht down. Th. hud .h411 be 
hald II cech extreme POlilion ror allc .. t 5 
MCDndL Perform ror al la .. 1 IhtH completa 
cydeL 

L IUading {RJ. The lIabject .baU re.d oul 
.Iowlyand loud 10 a. 10 be h •• rd d.arly by 
lhe 1 .. 1 coodllClor or monilor. 11ae I .. e 
lubjec1 ahall tead ch. ",.iAbow pauap" ae 
Iha .nd or chi. MelioR. 

t Cnmou IC}, The lae aubjecl .haU 
P;IIUlGl. lI1lile. lrown. and .clllr.lly conlort 
the flee "'ina the Cacial mu.clea. CoaIillua Cor 
at le .. e 15 acc:onda. 

.. Iknd D~lIr and touch IDH fBJ. 1ba , .. I 
aubjece ahall bend al lhe w.ill .nd toucb loal 
&Ad tetW'D to upriaht poallloa.. Rape., lor .1 
I ... t 30 aac:onda. 

IL /D1/Iling in pJoc. f/). Th. e .. 1 aubied aha.U 
parfona iot In place ror •• Ie .. e 30 MCOIIdI. 

L N«rnoJ B-uun, INB). SaIne ... urc:iM .. 
Rainbow~ 

Wbea the Iw"iahe Itrikaa raiadropein Iha 
.It. """ actlika • priIaa and rorm a ,.iD.bow. 
1ba rainbow II a divitiaa 01 wbilaliabt Into 
away baau&ilw CIOlorL n- &aka the abape 
ol • Ioaa round arcb. willa lla palla bicb 
abov .. and lia two .nda 'ppalWlllly beyond 
the horizOA. '1'bIf'I iI, ac:cocdiac to Iqaod. • 
boilinc poe 01 aold ae OM ecwl. People look. 
but DO GAl .VU Cloda it. Whaca I _a 100'" 
lor IOCDIlhinc beyond ....a. bJllrieada lIy 
he ia lookina Cor the poe oC aoId Ie the aod of 
the naiAbow. 

e. 1ba lat lbaU be lermiulcd wha,..v., 
any a. peak pcuwlioa nceeda S 
parcnat lor h.IC-tDoUka aod 1 percent 101 run 
lacepiac:a. ".. lut aubled lMy be .. Cirtad 
• nd telnt.ecl. II two of the ltv. reqllinci lala 
.... taraaiAaled, lhe fit aha1l be ct-.cl 
laadaqual .. (s.. paraaraph 4.LJ. 

1. CJ./Qdouoll D/ Fit Focton. 
.. 1ba rae lactor detaminad by the 

quaatitatJv. ftl tal aqllll.a the .v.,... 
oonc.entratloa lDaida lha rapinlor. 

b. 11M .v.,. .. lut cbambat c:ooceatralioa 
it the aritb.lDaUc .v ..... 01 lbe lat chamber 
~Wlioa .1 the bcjinrWIc and ollbe lad 
altha &at. 

7-IC)..M 

c. Th. lvera .. putt conccatr.llon or 11\4 
ch.IUenp .Ieal inaida lb. relpiratot ah.&J1 be 
Iha anlhmcllc .n,.... peak CDnCInlfttioGc 
for each of Iha nin. Ix.erclan 01 the IHt 
which 4re computed II the .rilhmatlc 
everlgl 01 tbe palk conc.mtrltiona IQuad lor 
each breath dunac the .urd ... 

d. The evlra .. peak conceawUoa (or .Q 

axerciM m., be datlnlliAed IRPhically it 
Ihc ... it GOt 'araae vutatioA ill the peak 
concentr.tiona dunn, e lingle eurd.aa. 

L Inta'prctouOll 0/ Tat ~u. 11ae fit 
lactor me .. utWd by the qualitadv. fil laltiac 
.h.n be tha Io_t of tha tJuw ptoClClioa 
r,Clon rcswUna from tbrM Indapaadaat 
tnt.&. 

a. OiMr &qui~u. 
L ne ... It aabl«t ab.alJ DOt be panliUed to 

wear e baJl·1IIMk OIlu.11lacepilQ .... IIlha 
aWUmWll nllad« 01100 01 t..OOO.. 
.... pactively. C&AaO( be obtaiAed.1I halt 
powch 01 .ppanllalad .... wiLla a 
IIUalactory fit, Lbaa the, aha1l be altered or 
... moved 10 .. to alJadAalllnlanlflDCle lad 

aliaw a IItJalac\oty nt. II. IlUalacaorJ III Ia 
lUll DOl .Italaed, tile &at .hied mual .... 
poaltJ~ rapltator auda .. pow.red 
air-purilyioa rupIra&an. auppUed .It 
... .pinlor. or ..uJlllSl"'ned tw.tbIac 
• pparatua. 

b. 11ae tnt aball DOC be coodYded "tIMre 
Ia any bait srowUa ben... the aida IIIIl tba 
laceplacll Ma.IiIaa IUdacL 

Coli a lal IUbiad aklbita dillkllllJ III 
breaLb1A& dwinc tile ...... abe or be aha1l be 
... Iarred to a phyakWa tniDed III ruplIalor 
diMuu 01 pul.maoaty IDoId.k:i.De to datana.Iae 
w~ the 1ft( aubte<;t caA wear I 
....pintor wbile parformiAa bar or Illa duU& 

d. tbe tut aubjec:t ahall be IiWIl thoa 
opportlWly to w.t'the ueiped ....,.tor 
lot OM w.k. II the rupirator doll DOt 
provide I MtW&dOIJ fit dwtDc acruI .... 
the lat aubled IMy nq-c a.aotber QNPT 
wbkh .a..u be parfoc.ed '--d1ataly. 

.. A .... pitalor fte faaor catd aJWI be 
laauad to the &at aubled willa the loUowtaC 
Ialorm.atioa: 
(l)N_ 
(2) De ... 01 fil teat. 
(3) ProlecUoa fad.on obt.a!Ded tbtoutIa 

MCh manWadW'lt • .od&I &ad 'ppro¥al 
DWn.bat al rupirator tuted. 

c-" • ., 
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(4) Name .nd .ipAl\&ra o( the pu'IOA th.at 
oonducted the tUL 

I. FilII ... u.wd fM qu.litaUve or ql&&lltitatlv. 
nt I .. tin( .haU be replaced WHkJy. whenever 
Incre .... ct'br .. lhin .... ui.taoca it 
cnalUlUared, or ",bea ch. IHI •• ",e bal 
.ltared the intapily 01 the tilt., madi .. 
Ol'1JuUC vapor cettridj •• /canl.1ara aha1J be 
repl.ced daily or IOOMf it chaR ia any 
iDdicenoa o( brukchtoqb by the tnt .pnL 

10. Ia addilioA. becallll the Ma.IiIaa 01 the 
.... pil'acor may be atreclcd. quaatitativ. III 
CUtiDt .ball be ... puted Immadiataly wbeG 
tha t •• e IUbi-ct hu a: 

(1) Waiaht chaaaa or zo poUAda or more. 
(%) Sipilicent faciallCln'ina ill the ..... of 

the Cac.pica MaL 
(l) StanU1c:ant daatal ch.u,ec LA.: multiple 

atracdou withoul prothuia. or ac:qu1ri.ac 
dmlurea. 

(4) Racoaacnw:ti~. 01 c:oaaatic: MIlJIC'Y. or 
I~) AlI,/ othar coodit1oa thai l1li'1 laterf.,. 

wiLb I~ MaJinc. 
1L~ 
A IWIUII.IIY ol a.U laC rnulla abaII be 

-.loIl'ped ... 3,..... tbe 8WIIoIIIIIJ.un 
Iacllldc 

(1' Name 0I11111UbicL 
(I) 0. .. 01 CUWac. 
(l) Name oll.ba I ... c:oadYdGr • 
(4' JIlt Cadon obtaioed froaa ftIIt'/ 

rapiralOl ta&acI (1adIc:a1l aaD1ICac:I_. 
-w. lisa aad appnwallll&laber). 

Ar, flw Dtalm .... h M
" 

Q d 7?:s; Hnd 1 fJ 

nu. maadatory appendIx coataiaa .... 
-.dIcal qlMltioan.l .... tbalDMt be 
adminlatarad ... a.U amp&o~ wllo aN 

expoaed to 7"'101, tremoUta. a,adw,pbyWta. 
&dIM"I .. w • coaabiAatioa of tbeM ~ 
above tbe ac:tieo Inel. aad wbo will 
tbanlcww be ladladact IA tbeir~ • 
JDadJcal RrWiI&o,ce prGp'&IL Put t ol .... 
appudbt c:oataiaa eM 1aId&l WedIca1 
Qu.dooAaire. wtaIck IIMIII be ob.lnect lor a.U 
DeW au.. who will be CIO\'end by the 
SMd.IcaJ ~ reqw-ca. Part Z 
IQdudu the abbtnlalld Pw1odic&I t.Mdic:al 
Q-u11oaM1 .... .euda IITIIIIt be adIaIa!at.anc1 
to a.U -.ploy.. ,,110 .... pnwWed pariocUa 
.-dicallXUlloatloGa I&adar the -.dical 
~ pnwWoa of the II&D4arcL 

, 
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cllslbl./cer1iricd radioIDtli.I. or.n 
.~pcncnCtld ph)'aiciHn ,"ilh known expertl .. 
In pneumoconlOMa. 

lei AU inlcrprc:lera. whe:lenr Inlerprellna 
,," .. I roenlat'norr.ma m.de und ... Ih!1 
aecllun. ahAll hIve immedillely Inib,lII. fot 
reltlftOCe. compl.I • .ct 01 Ihe ILO-U/C 
(nl'm¥lionll Clu6Inaiion 01 Rldiotlraphl 
11K PneulllOClllClioees. 1 GIlD. 

AppeadL. F Ia l~\\'arit rr.ctic. ud 
~ Caa&roIe for ...... ~ __ .a. a-u.. .... D •• IIi .. 
Opert N_ M ... .,. 

Thil Ia • IIOCHMnd6itury .ppendlx 
detiped 10 proYid. ,wcJelines 10 ... iM 
.mp/o)"", ia c:ocnplyinc with lhe 
rwquimaentl 01 ZIJ aR laze..sL Specilk:aU,. 
thia .~ndlx dncribH the equipment. 
IMlhoda, and pt'OCIdUI'ft lhal ahould be UIcd 
la mljor .abestae rmtOvll ptOjecta 
coaductcd 10 .ball • recognized .. bntOli 
baerd or In pn:p«ralloa fex buildlna 
rwnov.11on or delftOlllloa. These projM:ta 
rwquire the conelnlCtioa of oq.Ii"..,,....w. 
Ic:mponry ~ to conllia the ube.10I 
malctia1 .nello p""ent the .xpoeutI 01 byallndcrt and Olha- _pIoy_ .t the 

wotillil .. Parell'ph (eKII) of lhe II.nderd 
requ1ret lhet - ••• IWlhcnev .. f ... lbI .. lhe 
emplOJcr ahaU alltblillb DqlIIU".preuurI 

eIW:IOIW'eI bcfON ~'" "'w. 
1"IIfDO".L domollil-. or renovalioa 
openllona. - EmpJorwn "-Id .~ be •• ltI 
that, when conduct"'- .Ibestoa tI_.1 
ptOj«.11o 1"-1 _, be requlnd under the 
Nllional Ecnilliona Stlnd.rda rOC'tlaunJou. 
Air PoUallDtaiNESHAPSI. 40 Q1l Pun 11. 
s..bptln ... OC' EPA resutllloaa uader the 
Oe., W.ler Act. 

Con.llvCtlon of. n ... Uv ............ 
endoeutIla •• Imple ~I lime-conaumina 
p«'OCXII lhAI requilu areful prepanttlon .nd 
e&eC\IIIon; however. if the pnICIdurn bcIaw 
.relollow.d. coatraclon Ibould be IIIW'td 
01 achll'Vinl • I,",potIry bal1"lc:.lde thaI wlU 
prolect nlplo,.a .nd olhcn ouI.lde the 
endCMW'llrolll 'l.poMtI to "~OI and 
minimise 10 \he ulenl poutble \he expotUtl 
01 .at-toe IIIrCIRtrn ~ the b.nier' u 
well. 
lM equlpmml aDd cnalertala Mtqulred 1o 

conalNCt Ih_ barri.,...,.. re.dily .".n.llle 
IlWi .... 1' inelalled end u..d.. In .ddlllua 1o 

an rncl~_u~ .round thr removII .lIe. Ihp 
II.nd .. rd require. emplo~'era 1o provide! 
hni.lle f.cililiea Ihal enaure Ih.I lhalr 
.. be.IOI c;onl.mlnilled emplo)'Ht do nOl 
Iuu Ihr ,",orit .ile wllh IIbnlaa on Iheir 
peraon. OC' clolhin~ Ihe c:un.lnlellon of lhe .. 
f.lciUliu i •• Iao dumbed 1».1ow. The .Iepe 
In Ihe procc .. of pr1:ptlrina 11M .tlbftlM 
removel .ile. buildinllhl caclOlure, " 
con&InlClinl huiene fnellill ... remo"... the 
IIlIetlo.-conlllinina IllUleriHL .nd retl(lt'lnl 
tlw ,ila Indudc 

111 Planni", Ihe mnG\·.1 prolect; 
1%1 Procurlll8 the nece&llry malett'" .nd 

equipment 
1:11 ~pari", IIw .urit lrea: 
141 Removint/lhc .at..loe-c:onlMlnin. 

m.leri.l; . 
151 CluRine Ihe won.. .Na: and 
(III Oi~inc 01 the IIb .. tc»<:Oc".lnlna 

W.,II!. 

I'lunni"lllh.: R"""ral Ptu;«:t 
The pJ.nnin; 01 .n u!;alOi retlKl\"al 

project iI crillc:~d 10 c:omplellat the project 
.. fcly .nd COIl .. rrectlnl,. A wrinu 
llbestOI remon! plan ahot&Id '" prepend 
th.1 dncrilaes the cq~11Dd proc:cdwa 
lbat wiU be UMCI ~I Ibe profed. 11M 
ubnlOi .bllca.at plao wiU Ud DOC only III 
eXICUlint the proJect ·btlt .Lao In axnpJ)'lnc 
wilh lhe reponins requll'lGftll alibi USflJA 
.lbaloa """llIuCIOI (40 CfR It. Subput "I. 
which eaU fM 'peciJIc WotnuIlloa.1UCh II • 
dnaipllon oC control aaetbode ud coatrol 
equipmenllo be UMd IDd the dlapoaal.Ua 
the c:onlnctor pnIpOIa to .... to diIpoM 01 
lhe .abnlOi coal.ininc ... '-fala. 

The llbalOl ablllcnwat plan IhouId 
contaia the followina lafDIr'IUtion: 

• A phyalcel dnQ;plioca olthe ....n Ifta: 
• A dna;plion olthe .ppnndm.l. a.out 

u( 1I\I&eri.11O be ~wld; 
• A tebedule lor hInILnc oa IDd _U". 

u1Itt". VCIlUleIIon lyatftnll; 
• Pet __ kni- proc.duna; 

• LlbelInt pI'OQIdurea: 
• A da-lcriplloca 01 penanaI protectl". 

equlpaaenl and dotld". 10 be WIII1l b, 
employ...: 

• A dnc:ripUon 01 the IocItI eu.1&IC 
wenlillilioa 1,.1_ 10 be uod:: 

• A deecrtpUon of won.. pncllClll 10 be 
obMrted by ea\~JftC 

• A deKripUon alibi IDriJtoda to be a.cl 
1o re __ the "'IOI-GJCItalcdna .... teriaI: 
.• '11M _ttlac .pat 10 be UMd: 
• A dnc:ripUoa or tbe ...... , to 1M UIIId .t 

the end ol lhe JIC'Oiect: . 
• /uJ &ir -'Iorinc p&.a; 
• A dnatplloa or the IIICthod to be I-.d to 

IraAapcxt wute _1ari&I: aad 

• Theloallonalthe~ ..... 
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lIfo/.nnl. nnd EI/uipm.nl N«:" •• ory ,f" 
~~t.,. &nl(,,-al . 

"lthoUllh Incth'idunl .. I.e.lo. ",mu,· .. 1 
projrcll \'IIry in lerm. of Ihe equipmenl 
required 10 .c:wmpli.h Ihe removlIl of Ih. 
_leri.L 101M equipmenl and m.lerial •• tI 
common 10 mOil •• beaIOl ",mov.1 
opcr.liOllL F.qulpmenl .nd mlleri.11 Ihal 
ahuuld be 1IW1l1l1blc .1 Ih. betinninl 01 click 
project .re: 111 roll, 01 poly.lhyl.n. IIheelln~ 
III "lila of «nIY dud I.pe or deer plll.llc 
tape (l) HEPA filleted v.cuum(.j: (41 H£PA· 
n1L1f't1d pot1.ble venlilallon ",1'"'111: 151 a 
w .. l1"4 .",nl: 11I1.n .irlesa .pntyer: 171 .. 
pot1l1b1. ahaw ... unil: (al 'ppropriate 
rnpiralure: 1111 di'poIIIble cover.lI1: (101 ' 
'illne lind lilbela: 1111 pre-prinlftl di'poNl 
bass: ud lUI. manOInc:I ... (It' prr.qure 
.. up. 

Roll. of Po/j'«hj'l_ Pla.lic and Tu,. 
Rolla of poIy.thrlcne pIa'Iie (Illnilin 
thlc:knnallhould be av.iIabi. 10 conllruct 
the ubnlOi tIIIIO\'IJ enc:IOIIItI .nd to "-II 
window&. doon, venlllaUon IYllama. Willi 

penetr.lloM. and c:dlinp .nd IWora In the 
work II'U. CRy duct tape OC' cle.r plullttc 
tape Mould be u.ac:d 10 ... 1 the edaa oC the 
pl...uc: lAd 10 .. al any holes 10 the p ..... llc 
encInIure. Polyetlaylene pl .. Uc "-tin, r.llft 
be pwdI .. ed In rolla up 10 1a-1l1J feet in widlh 
IIIlCl U9 10 100 {HI 10 1e.,.tIL 

HEPA·Fillned \'OCWI/I. A HEPA..filtllftld 
YICUUIII Ia .. tenllel for c:lewna !he -tt 
Ire. .n.,. !he llbatoa hu beea 1'eInOYed. 
Suc:b VKIIIICM .,.. d~ to be IIIICI with • 
HEM (lilah lJDdenq Pwtk:uI ... Air) fill", 
whlda \a capable 01 tICDOwinl .. petClftt ul 
the ubealOi pu1kkII ,... I • .ur, Vilriou 
II_1Dd CIlp.cUioI 01 HEPA yacuwua .tI 
a\'lllabJe. Oat anaalllllCtUrer. NiUlK of 
Amaica. Inc. •• producn tbrM cnodela dult 
re. Ia apedl, front ~ .. noa. 10 17 
pUoa. (_ F'Ipnt f-l). All olliMM JnOdeIt 
ItI portabJe. IDd aU be". -. '-- apabl. 
01 rwac:IWaa OUI-o(.Ihe-w.~ ncb II 
.,.... .bow crilIq "lea. pt.,... ele. 

IWtot..IAlr I'IItrotloll $ ........ A port.bln 
.... t11atioa ., .... \a IIICaNIJ to cnal •• 
.. the sw-- wtdda tbe ubato. 
rawmd eodoawL s.dt ..uta.,.. equipped 
willi. tlEPA Bit .. end.,.. dnItned to ...at .nd daa.a !he .Ir InsIcM 1M anc:IOIIIN 
belate obauaUna lito the oulsJ4e 01 the 
IDCiOIuI'I (S- I'\pI'I F-%). S,-.. 11'1 
•• .u.bIe f..- 1ft-.reJ _lIIactuwa. OM 
MPPIw. J,Uc:ro. Ttl,. lac.. • Ia.u two 
_lil.doa IIftfIi d&at ..... In eapecll, rr­
Pl aabk: INt pw adAuta (aN) .. l.7OO 
Cfl,(. Aa:ardtat 10 the -.f1CluM'1 
1I1cm11w.. IoIk:ro-Trap • WIlla rutwputldea 
01 U adaoa .. lUll wttIt .. emo.c, al 
_ ~ 11M =-bw1Dd captdt)' al 
..ua rwqUed to waUlalllll encbutw 
d.-paDd CIa tile .. ollhe .,... to be. 
-w.Md. 

• ........ tnde __ ~ :Iol 

...--"-_-"'" d 1_ _ 'stf __ -. 
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__ ....-. C&Wos. ~ c......I t: t I.. .... ........... N.J,.1III. 

....... LHlPA.-.AV_ 

__ ......... c.-..~c...a 
Ted I ilK.. .... s.t..M. N.J,. 1111. 

.... F-a. r.-w. b"-"' V ...... ,.... 
... HIP"". 

Wlltti~ ."u. WelU",aantt 
(lMId'actantalare added 1.0 water (wbida II 
tMo called .-ndcd water) ud UMd 1.0 I08k 
atbes&oH:Mla'aina matDriak amended 
wa .. J*Mtratea IDOft a"actlvely IbM plain 
water ud pcrmita awn lbotoqb -kina 01 
the ubal.C»i:onlawaa _leriAl&. Weldna 
the ubnloe-coalaWnc rutarial rtducn the 
awnbct 01 BIMn thai wiU hewak lrH lAd 
b.c:omc aitbonM wbeG tba a.bate»­
coalaiAiAa _Icrialla budW ot olh«wiM 
cU.wrbed. Aaba\o.-COCliaiAinc _Lariala 
IbaWd be ~y IO&Ud belarw removal 
Ia atlaa1plad: the dialadi'ICi ruleria! ahoWd 
In! ~ 1.0 the toucb.. W'''iAa apnta ... 
JCOtRiIy ptepartd by nWtInt 1 to 2 aunca o( 
_Itina aa-t 10 S .. Uona at wa ... 

an. type at ubn&o&. amcNita. I, ... latinly 
....utaAt to .oak.ins. "Ib« with pWa ot 
ameod.ed waler. 'The waR pnctka o( c:baIce 
wbeD warilint with &aWK.i1a conlainiAt 
_,erial aft 'A _II the rutariaJ .. much u 
po.aiblc and then 'a b.. it lot cU.pGCMJ 
lmmediaLa{y all., tm\Oval. to th'I the 
malerial hA. no lim« 10 dry and be IJ'OUAd 
Into em<lJlcr ~ rtlcln thAt ... awn lik.cl)' 10 
Ubcnla airlIomc .. bailO .. 

lD a vary UmUId nl&lDbtr 01 tituaUou. It 
cuy DOt be po.aible 1.0 wet the .. hac.-
coo .. illiAlmaLarial Wore removiAe IL 
ExampLca oll4lda rue lituatiou arr. (1) 
JleInOVal o( ~ mat.aria1lroaa a -Uva" 
electrical box that wu avereprayld with the 
culalt.al wbaa tbc ... 01 tbc ..... w .. 
ipnIyId with ubaI"HOO'·ia'aa CDaIiDl: 
.nd (ZI removilll .. batoa-cnn'.inilll 
IDaulatioa froaa • Uve .&aIa pipe-ill both of 
IhHc lituatiou, &be prdernci approacll 
wou14 be to lurn off tha electricity ot.tum, 
.... pectinl'. to permit wet l'IIDOVallDltboda 
to be UNCi. Kownlt. wlMn ... lDoYal WINk 
muat be pedonDed dariac wariU.nc baun.. La.. 
wbaA IIOI1IW operaUou CAAOOC be d1aNpced. 
the ubaloe-coatalAint _Iarial nwal be 
~vld city. lauMci1a1a IMaIAa &. thea the 
only _&bod ol-ia',ish" tlM a8ou.at of 
.iIUonM aabMao...-.wd. 

Auw. SpnJ,..,. AIricu 1pn1W'l aN ..... 
to apply • ...M.d wa .. to a.bealoa­
c:on&aiA1aa cu&lriala. AlriIaa .. , .. allow 
tbc amended wa" to be appl.ild Ia • &ae 
.pny that milWD1ut tbc rt1. ... 01 ubea&oI 
nlMn by redudaa tbc Impact 01 tbc .. , oa 
tba _\Iri.aJ 1.0 be removed. Airiaa 'fIR"'" 
are .. , .. penNve ud l"MI1iIy av.a..llM. 

PonDbM SM_r. UoleM the lila b.u 
IV .ilabie a pII"IIIIAIIU ehowc' fadJ1ty that Ia 
CDGUpoua 10 tha f'IUIO'Va! ana. a ~ 
.bower ')1'''''' &. 1MC'f'""Y 1.0 per1IW . 
Ulplor_ to duA thcta.uivn alt .. 
upoaure 1.0 aabatoe ud to remove IAJ 
ubaatoe coalamiAadaa fraaI their bait aod 
bod\es. T~ • 1Iba_ prrtaIta .... p&a,­
froaa IMviDa lIM won. ...... willa aabMao. oa 
tbcir clothe. aDd Ilaua swn-ta tbc epned 01 
ubcsta. coa~1ioa to .,... CM&laide tJM 
.abala. remova! .,.... TIUa -.un .IN 
~ _ben 01 tbc ramilia al..t-&oe 
woriten 1/'OIa pau4bIe Iltpotun \0 ~ 
Sbowera Ibauld be euppUad willa WanD w, .. 
and a dtlIin. A abower w.I. fllindoa Ip&«a 
1.0 rul ... aabatoe 6ban tn.. tba aho..-

w ... &. I"KnI"IMadad. Por\abM abo .... unftt 
.... rudily availabl.. Inopeoaiv" aod euy 
to laataU ud traAIpart. 
Rapi~ Employ.- 1ovolvad In 

ubato. removal pcujecta tllould be ptav1ded 
willa appropriata NIOSH-eppnavld . 
rapira&orl. Sct.dioa o( the .ppropriata 
rapiratorabouldbcbuldantbc 
CQI:IQIQlntiaa 01 a.m..to. nbc... ill the wunt 
..... II tIM coac:eAIntioa 01 ubatoe libera II 
1IDkAo-. aap1oY" Ihould be ptavided 
with rapiratotl that will proWie protccdola 
apiAlt tbe biaba& CIDOCIGtnItioa of aabacoe 
fibIta that c:aa ... ~y be expected to 
u.iat III tIM ~ ...... Far _t watk wilhiA 
IA aadoe4.ate. ampIay_ abauld _ ... baU-
muk cWaJ..ru .. ~ rapitatore. 
~bIe rae. muk ... lpIral.ore (Lin" ....... ) 
abouW DOt be uaId to proIaCt ..p&o,.... lnwa 
PpoMn 1.0 ubnloe flbcra. 

DirpoaobJ. Co...-.JJa. EmpIo,... lDvolwd 
10 ~ removal epantioAa abauld be 
provided willa ditpaMbie ~ 
CO¥anl1t that aN equippc4 witll!l.ecl aacI 
(00( COVItL Suda ClOnraUa .... typicaUy 
mede 01 TywL' n.. ~ 11M • zip,*, 
hal ud alutlc wria" &Ad ukla. 

Si6M OItIIlAlMIa. Warw won. bcpu. • 
tupply 01 lip to danarcata lbe anltUcl to 
the won. ..... abauld be obulAld.. !Mpa are 
av.ila~ that uv.1he ~ reqlllnd by 
the flAaJ OSHA aLa.adarL The req"-'rwd laba1.t 
... ,IN c:ocuam:ia1Jy ... 11abI. u pnN-OG 
Lat*a uwl pre-priAtad a. tIM kW 
polyethylene pla.tic hac- \I.HCI1.o d1apoec of 
&Iba'oe-<na"iojnl w ...... Lerial. 

~tMWori~ 

PrepanUoa lot ~ ..... dv .. · 
pnaHI'e ..clowta IhoWi bqiA willa the 
~a! 01 aU mova.tw. obtIcta rn. tbc won. 

• "'-* III Iatia _ arc c'4J 
~o-_~ I ,ar 
N' Idlcw '" _ 

1G7 
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an:a. c.a-. dnk .. ch.l,... nAp. .nd Il&ht 
1i .. IUlca. 10 ~.u ... Ihal Ihn. objcclt do not 
bc<:om. conl.min.led with lllbetl~. When 
mo .... bl. obie<:ta .... cont.mlnaled or .... 
''''p«led 01 beinc conl.mlnaled. the, ,houJd 
be .... cuumed wilh. HEPA v.cuum.nd 
deaned with amended w.ltIt. unl ••• they .... 
ma~ of m.I.ri.1 that will be damqed b), the 
w.""" ... nt wlPInt 1Mt" plain w.terll 
I'IICOCNMnd iA tboN a ... where acaendad 
wiliK will d.-.. the object. Belo ... the 
.. bntoe mnov.1 wor¥ bqina. ob\ecta tMt 
annol be ~moved II'OCIIIhe woR ..... 
ahould be cov.nd 1Mch • e-mil·lhick 
pol".thyw.n. pl .. Ue ,heellna th.t I. MCUl'CI)' 
I.pcod wich duct \.ape or pia.lle t.pe to 
.chI..,. an alt-tlibl .... U'OIIIId che obfect. 

Con.tNcIiltl 1M EncIOIUIW 
W1Ma all obJectI MVI ntba' been removed 

trona the woR ...... or c:owted witb plallic:. 
.U penetratlona 01 the floor. wall .. and ceWaa 
ahould be M.led witb .. mil pol,ethyleM 
pLuUc and \.ape to pnwnt .iIbome .lbnleM 
froIn ncaplnc mto ...... OIItNd. the wor¥ 
..... of from locfainl m cncka arouod tba 
penetnllona. ..... tnlloM tkat nqGN 
... Uaa .... Iypir~U)' 10GDd aro.-tl.ledrical 
c:oacfw .... telephone wirn. cad w.twlUplllJ 
.nd dRill pipes. A ~e entnDCIlo be UNCI 
lor eccaa and ....... to !he wor¥ ..... 1IWM&Id 
be .. Iected. and aU other d-. cad wiDdow. 
ebouJct be _led with .. pe or be COWNd 
witb I-nI1I polyethylene plude abMUaalDd 
eecweI)' taped. c.n....tna wiadoww cad 
~ docn wttb a La, .. of 
poly.tb,,- before CUYWiaa the walla 
OIOYidea a .-IIi la,.. of protec:Uoa IDd 

va tUDe 10 IutaJlaUoa bec:auea It rwduc8a 
De RUIIlb.r 01 edcea that IIIUat be CIit aDd 

"ped. All otbw lUdaen IUda .. 14IppCIIt 
cah&mna.1edtaa. plpea. aAcI otbet ~ 
thcNld aLao be Cllnared with polyeth,1aoe 
pi. Itk IIMedur and \.aped before the -u. 
IIMmMn. .... ~1 CDYend wtth 
"-Una-

Nnt a dWa lay. ol .. , actbealve aboUd 
be .. red aloq the lop ol aU walla 
~ the aa:Ioeed -" ...... cIoae 10 
the ~ lAterf.ce. ucla la,.. ol 
poI)"atlayfeoe pla.tic ~ IhoWd be IhIck 
to thM .ahahw and \.aped. n. entiN lAakSe 
IWfIClll ol eU wall ......... covarecllA thI.a 
__ • aDd the abMllq onr the walla II 
aleaded ea'OM 1M floor ..... utillt IDMtI 

III the cnl81" 01 the ...... wbeta It II \.aped 10 
Ion'll • anpe \a)'lt' of material enculnc the 
entl ... roon! 8llCI1I1 lor the ceiUnt- A final 
1.)'It' 01 plulJc ,b .. liq I. t!wa laid aaoea 
the pl .. lle-coveftCi noor ..... and up tJw 
wall. to. Lavel 01 z I .. t « eo: th1e layer 
provicia a MCOGd pI'O\.aCtIve lar. ol plalde 
WaI1q MW tba Boot. wtaic:Il c.a lb. be 
l"III'CWed ud dl,poMCi ol ..... I' .ft. lW 
aabntOHOft .. inina .. taNI IMt!au • 
dropped to the Boor .... be.. a...d aod 
1"IGIoOVed. 

8I1j/din,·HYJie,.. Fad/jIM 

PanlFlPIt U) of the ftnaJ IlUdatd 
mandai .. thai _plo,81"IIawolved III 
.,batoa removal. demoUUoa. or NDOftUoa 
operallona ~ tbair _pia,... with 
bnlene l.dllUea 10 be UNCI to decoatlllUAllAl 
.1bn",-xpoHCl warUn. equlplMClt. and 
doWna belen aucb IIDpIoJeaa 1M .. &be 
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woB ...... n- deconlaRliNtiOG Iadllt ... 
conei,lof: 

(I) A dua ch'nce -= 
(2) A abower. and 
(3) All Iquipcoent C'OOIft. 
The duD chana. toOal ia an ..... 1ft whida 

employ ... Nmove thelr.\teet dOlh".net 
doG lhalt re_"retort •• d dllpcNlbl. 
protective clotltlna. The dean ~ .hould 
haft booU OA the wall or be equipped willi 
lodt81"llor tbe .lora .. 01 won.n· doihlnl 
IDd penonaI artkI ... £Kin eIi'poMbl • 
cowra1la .net to_I. cao .110 be .tcxwd hi the 
daaa c:IwIp rooca.. 

ThI .now. ,hou1d be c:ontipoua with both 
tbe d .. o and dlr1r dwI .. rooftl ( ... Fil\lft 
'-.1) and abould be uaad by .u -un 
".vl", tbe wor¥ ...... The abow81" ,bouJd 
.Iao be lINd to d •• n aabnll»contam1Aated 
aqulpaaeat aod .. leri.1a. auc:h •• the 
outlidea 01 aabnto. w .... bees aacI hucI 
tooII u.aad III tbe NtDOwal proc:aq. 

__ IPA -..w.... W .... M • I ~ ClPAII»-IW"""" 
........ c.e.-, Y'- elilid.- ... HnI-, ...... 

wan: .,. ndoIwa. Two a.,.. ol ... 11 
poI).tb,.. pLaadG aheat1na dYe .... aot 
lAIped tatatber tro. • doable Cle, or berrier 
betw.ao &be IqIIipDIQl rooca __ the -" 
.,.. IDd batweaG 1M .a.owar .,.. .... c:Laaa 
cIauta roo. (1M ,.... , ... ). 

toe 
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• Appropri.le wo"' practIce, .,..1LMd; 
• Nec.et"ry prolecliv. ctolhJnc .nd 

ipmenl .,.. UHd: .nd 
. Approprill. decortlaminllllon procedllt'll, 
belna foUowed. 

C/~in~ tJ.. Wort AI1IG 

Afl", aU of tha .. bcalo.-conllinin. 
malerill il removed .nd.blaed. th.en"re 
wo", ,,... IhouJd be ct.aned ""Iii II I. Cree ol 
aU vllibl ... be.IO, dliaL All "'"10K from 
which .. bnloe h •• been ,..moved ehouJd be 
ctuDed by wi,.. bnuhi", the .un'en. HEPA 
UC\lIIIIIIna Ih .... un.ce .. and wlpina them 
wllh ll1Moded w,I",. 1M IMide 01 the plallic 

,nclo,IIt'II ,bould b. vacuumed with. HEPA 
Y8C\1UG\ and w,I wrped WIlli thera I. DO 

vi,.ble dU'1 10 Ih. mclCHW"L Par1Ia&1ar 
,Uenllon ,howd be .iven 10 email horizonlal 
.wi.en .uch a. pipe .. ,!.ctrical CDnduil .. 
Ii&hta. and IUppor1 Incb few drop arilInp. 
All .uch 1W'f.c:n .IIould be free olyiaibLe 
dllal before the fiMI air Ie ... are 
callecled. 

AddllionaJ lempUna .llouJd be concNdecJ 
lMid, the eacloaurl .fl_lIM clMmap aI ~ 
won: ..... !au beea COGlp"Ied. 
ApproJllmately fINr .rea Ie ... ebouJd be 
callecled for .ach 5000 aquare (Mt of 
,ndoture are .. 1M ancloeure elroouJct DOt be 

REFERENCE FILE 

dleaa.lntled WI .... tha flaall&lllplee .bow 
I ebftlCH conceatraUo", at I .. , thin the final 
.taDdan:I •• Ictlon IneL EPA recoaun.ada 
Ih.I • clearance leVlI of 0.Q1 fl cc be achieved 
bef.".. cI .. aup il conalduwd compill .. 

A clearance ch.dd"1 II 14 aI1'ectfw 
_Ihod at anauttna thaI all .unaeee are 
a.dequ.lely cln_ &ad the aacloaure II 
rMdy 10 be dlamaatJed. FIcun '-1 Ibow. • 
chec:k.IiIIl tha' cu be UMCf duri", .... final 
1.aapecd0ll ph ... 01 ubMloe abel __ t. 
1'IIDOWal. 01' l'IDO¥alloa opantloaa. 

final Inspection of Asbestos Re.oval. Renovation. 
and Dellolition Project8 

Date: 
Project: 
Location: 
BuildinQ: 

CHECKLIST: 

Residual dust on: I.ti t!2. l!£ .t!g. 
a. Floor e. Horizont~l 
b. Horizontal 8urt~ce8 

surfaces f. Pipes -c. Pipes q. Ducts 
d. Ventilation h. ReQiater 

equipllent L Li:qht8 

FIELD NOTES: 
Record ~ny probleas encountervd here. 

~INAL AIR SAMPLE RESULTS: __________________________________ __ 

p'iqure P'-7: Clear~nc. Checklist 

( .... 1 ...... ~· .. *PJ 
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CONSTRUCTION STANDARDS 

encluaure. Whenever poeailole. Ih. ",o...lue 
ahouJd be removed lind pllla:d direclly inlo 
b.. .. (or diapolAl r.ther I""n droppinlllM 
m.l.riIiIIO the flour and picltina up 1111 uf Ih' 
1II.lcn.u when th. remov.d il compltlle.1C II 
tI""iriant .mount of lime ,1,p..,1 belw"n 
thc tim. th.1l Ihc INIteri,1 i. remov~ lind the 
time It ~ baued. Ihe .. bella I material i. 
li .... l)' to city 0011 aad Bcnenate a.balaa-Iaden 
dlYl when It il dillutbed by people worltina 
withiA OM '~01Ul'L An)' 1I11b1r.loao 

cuolllJllA8led IUPPU" a.od equipment tJu.t 
CAlMol be dec:antamin.lted Ihould be 
dilpoaed of in p...-Iabelad boise; llolma IIltbU 
c.aICaurv indud, plullc a.tM.ua.a, ditpoMb1e 
wort. c1othina. raapwtClt cam ... ud 
cunl.lRJin.ated wuh walM. 

A chcckJi.1 iI GAl Glib. moat ,ffeedve 
IIIcthoda of enauti.q ad.quat. 'UlVai.I1a.DcI 01 
the intqril)' of the albett" remon1 
eocioeUl'l. SIdi I chec:k1i11 Ie ahowa III Plp.re 
F~ Pillinc aut the cbeck1iaa a.!,.the .... M1n. 

... 
Asbestos Removal, Renovation, and 

Deaolition Checkliat 

Date: 

Supervisor Pro'ect • 

5-212 
31:3116.25 

of ...clI ,bUt la wlucb ubeetoe r.moval ~ 
bdna per{Ol1QcG wiU IIrYa 10 docaam.tt tAtt 
aU the OICllINry pn!C.IlltJOU wiu be t.keel 
durina the .. be.lOe removal WotL 1M 
ch..cldilt coataina atria (CIt eAaIII'inc thet: 

• Th' WoR ani aadoe4&ra la coaapJ.tc 
• The aqltlVe-ptUaI&N I)'atam Ia in 

opuatioG; 
• Neanaary aipa lAd lebail IN lINd; 

Work Area (sq. ft.) 

I. Wort site barrier 
Ploor covered 

Walla covered 
Area ventilation off 
All edges sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Preasure 
HEPA Vac Ventilation ayate. 

III. Signs 

Constant operation 
Negative presaurM achieved 

Work area entrance 
Sago labeled 

I~. Wort Practicea 
aeaoved aat~rlal proaptly baq~.4 
~terial warted wet 
HEPA vacuua uaed . 
No aaokino 
No eating, drinking 
Work area cleaned after coapletion 
Peraonnvl d~conta.1natod .acb 

departure 

v. Protective !quipaent 
Dispo.able clothing u.ed one tl .. 
Proper NIOSH-approv~d respirators 

VII. Sbowers 

l-t~ 

On site 
nlnctioning 
Soap and towels 
Uaed by all personnel 

Piquee P-6. Checkliat 

rea No 

-

--'-

111 
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CONSTRUCTION STANDARDS 

A"pe..di" G 10 , 1ll:&..S6-WOIiL I'naiGM 
at>d EaP-iq Cooll'ola rOf Sau.U·Sc.1.La. 
Sbon·o..,.u_ A.o..I.oe ~v.dool aad 
"'UUlt-.-ca Acc1viu...-Hoo-MaAAa&ory 

Thil .ppcndill la nol mandalory, In 1h.11 
am»lrIIcllon indualr}" rmployrn may choou 
10 c.omply wilh .11 or Ihe twquiremenl' or 
O~ IA'a fin,1 Nle ror occupalionalupolUrw 
10 1111..:110. in Ih. c:onalNCIlOO indUllry, 
, l\a6..S1. 1I0wever, empluyen wi6hina 10 be 
c.uompled rrum Iha requiremenl. 01 
poIr ..... llph. (ell4land IOIZIIilllSI o( , lu::a..51 
ab.1I comply wilh Iha pruviaiooa o( Ihit 
IIppundix when pcr(01'Rliaa Icnall'lCIIle, ahu,,· 
durulion renovaliun or _inlcl\AllCe 
ae:li\'i\i".. 051'1. IInlicipoiln lIIal emploren 
in Ihe OIL'Clrical carpenll)', ulilily, ph&llllli"" 
IIlId Inlerior conalrllclion IlI&dH lIUIy wl~b 10 
n .. i1lhemwlv .. a( Ihe fiMlalllndHnr. 
ueGlpliana (or amall·ec:ala, abot1-ciulllllon 
n'RQ\'lIlion and lIIainlenance uporallooa. 

Df-linili/JII 01 SmGI/~1o. SiHNt·DlJtaliOIf 
AClirili,. 

Fur Ih. pw-poaa or Ihit appendix. Imllll­
ac.ale, aburt-dWlltiOO rmovalioo IUId 
cuainlenance aCllvi".a .... I.ab aw;b 0 .. bUI 
nol limiled 10: 

• Remonl or •• be.IDe-Q)I'IllIinina 
in~"'lion on pipet: 

• Itemovlll or amall qWlnlil," or lIabetW. 
CllRlaininl IAMla!ion on be.1N or llbo,'a 
ccilinya; 

., Ropt.a:1Mfl1 ur "" .. l":'lua-conlllinJ", 
III.lal un a \"lIlva: , 

• lnall.llollion or remonl or , acnall wchoo 
orLl..,'wull; _ 

• lnalallalion or alec:lrical c:ondu.ila Ihtouab 
or prur.illlollia 10 .. betIDe-Q)l'll,inilll ' 
mlllcnill .. 

Evidence In tha reconl ( ... Ihe Suaunary 
.nd £xpianalion MClion or Ihe praamble ror 
poIrul"ph (I). Mclboda o( CocnpllaAce. rw 
apt!Cific alalional auaaealallllll Ib, _UN or 
CItf'Ulin enainecrlna and work pracllce 
cunlrola it capablo or reducilll employee 
upowrn 10 ube.loa 10 levcla below lila 
final a(lUIda"r. acUoa level (0. t f/ cc). 
SaY .... 1 conlrola .nd work pAC11ce&.1INd 
ailher ainaly win c:ombiaalioa. caa be 
eGlplayed elrec:"vely 10 reduce .abnloa 
uposwa dun", atIIIllI mainlanan.ca and 
rwnovalloa opua&iot\&. na... Indlidft: 

• Wei _Ibod.: 
• ilacaoul melhocia 

7-1G-.-

-UN of Gla... bq.e 
-Removal ol eOLJ,.. &&beca. lIuu\ued 

pip.- or I(NC\W'M 

-UN 01 mlW .. ocloaurN 
• EIIda.un of .. b..loa m.lenill.: Ilnd 
• Mainlenanca provalllL 
Thi. IIppcodi& d .. cn~a thaw contrala Ilnd 

wutit praclice. in del.il 

Prt!pataliolf 01 lite A~ Ikforw Renurotion Of' 

Moilllen(1llU Acli~ili" ., 

Th. finl alcp In pnpartna IQ pal{CItIII • 
._U·ac.ale, lbot1-dura1ion ubeelua 
rwnovlllian or lIIIinlelllUlClluk. ,..ard1aa or 
Ill. abalClNlnllll.thod thai will be UMd. I. 
Iha removal (rota Ih. work &nil or all obJect. 
IhIIlllrw lIIovabll 10 ptOled 1!KIa (tofIl 
ube.loa conl'lIIinaliOR. Ob\eda lhal CIlDooi 
he removed Glu.I be CQvend cocnpleully wlli 
a a-mtl·lhic:k polyethylefta ", .. ,Ic .o..11AI 
bc(orw lhe laM bejit\&. U objecll hav. 
already bcft1 conl .. GliAaIad. dillY ebouJd be 
Ihonlullhlv cleaned wilh • Hi.h Eaic:t.ncr 
Plutlculai. Air UI£PAJ nllcnd VtIQIWII w be 
weI wiped beo(ore the, an rwcaoved &oca ..... 
work .,... ut c:omplaleJ, eacued III the 
plulk;. 

IVol Mc{JuJJ. 
Whenev .. ra .. lib", ... d ,..."u... 01 the 

atu.lcmenllllalhod 10 be lINd ( ..... rwmaval. 
eAduaur.. UN of alave bilp). _I awl!r.oda 
Glua( be uaed durtaalllUlll-ec:aJa.. abon 
dUl'llliua IIIMUJIClDlIICI aDd renGv.lloa 
acli __ iliea thMi involYa dl.atwblac aaba&oe­
conlainiq 1l\.llLeria1a. Ha4d11na ~ 
_teri.1a _t it one 01 ..... -a rwliabJa 
IMlhocia o( ~ lhal ubestOil fiben do 
nut become .i.NOnM. and thia pneUe. abouJd 
lharwr_ be lINd wbaaev .. r ... aible. AI 
diacuawd in the SI&.auMty aDd ExpIaAatioa 
MClioa ollila praalllb&e rw p;nvapk 1aJ. 
MClhoda or Cocaplw-. wat •• thodI c::aa be 
"acd III the .rw'l l1li jerily or workpl.ice 
.ilWilionL Only UJ ca_ wbare uh..&oe 
work IIIUlI be perfOl'lllld 011 liw e1aarica1 
equipawal.. OQ IIv. al_ III-. or III olber 
an .. wIMrw w.1ar wiJI...tO&&aly cla.aaqe 
Q\.Ieri.llla or equl~I may dry rangy" be 
perlDnNd. Amended w .... w uo .... 
wal1iAc .... 1 ab04d4 be appUed by __ 01 
an .ir .... apray"l0 ·Iolm .... lbe U'" 10 
wlUdl tha ..o..\oeoQIatalAlAa _Ierialla 
dlilurbed. 

Aabeala.conta.iniac _tariaIa .taould be 
WOlIed frooa the LAlUatioa 01 ..... malAloeaaACI 

S-212 
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or renovallon opcl'1llion lind w.llina allen I. 
.hould ~ ..&e<I conlin .... lly throua/lo,,1 lhe 
won. pen<ld lu .n.",.. Ihal any dry ub.ala .. 
wnWnia,lIIIlIrt.&lUpoMd UJ th. COW'M 01 
Ihe won. I. weI lind ,..m.a\n.a weI unul rlAll 
di.lpo~L 

RernDI'oJ 01 Small Amounl of Asbalo.­
Conl4inin, MOIMiall 

Sevn _thuda can b. u.wd 10 rwll\Ove 
III\.IIU 1IIII000la or aabc.loa-c:onlaininc 
malori.l, dunn, amaU·ac:aIa. .hott-duralloa 
rwnovaUoo or _inleGllace IU&a. n.. .. 
iAclud. the UN 01 a10VI bap. lhe relDOva! at 
&1\ cnlire .ab..IOI-CQvered pipe or alNCI"" 
anLlltW c:analrllClioo of IIIw-anclOlllt'n. Tha 
proc:adutee th .. 1 IlIIployen /QUa( lAM ror web 
or III.M opualione If they wl.ah 10 .vail 
Ih.lllKlvel 0( Ihe final N!e'a aumplioaa are 
dftcrIt..d In lhe (ollowlna MCIIooa. 

CIo--eBo6f 

AI dlacUlNd III the Suawaty .nd 
£,'(p\aAIIlioa aecUoa 0( th. praaaabI. ror 
para .... ph U). Wel!r.oda 01 Cocp1iaacc, 
evus.oc. Ia the rwc:ord lodlcale that the 11M or 
alan hap 10 acIoea the work ana dwirla 
.all-«alc. abatt-duralioa Il\.llIo.IeaaAc:a w 
reaov.~ edlytUa wiU raauJi III ... ploy" 
~ 10 ubetlOil lhat an below the 
IlnalalaAd.ard'a edioa Mv. 01 0.1 rtoc. 1bIa 
'ppeadix peowlda Nq~lI rwalav .. 
baa ~ 10 be followed by araplgyua 
wUhiac 10 n.U &bamMlv .. 0I1he alelWiard'. 
axeaap4~ (or..cla adlvi"- OSHA Iaaa 
dat-wd thet .. \lie 01 theN pcocadura 
will reduce the. ~ llIDe ~Ied .were .. 
(TWA) ~oI..p&o,..lovolwed ill 
theM wotk oper8lk1aa 10 Iavela below lbe 
actio. laYei &Ad .U ttw. ptoVws. • dasree 01 
employ" prD(Idic equivalct 10 thal 
ptOIIldac1 by CQ!!!p1~ace wilb aU ~ or 
&be flAal N1a. 
Clo~e Boa /I'\IUJIlllioA. etav. baaa an 

.pprw.illlatlely 4Q...UQ..wida ti-.14-incb-
Iooc bqa nlled wi"' .... &broqh whk:b tha 
work c:u be perfCInIIiICI ( ... f1aure C-l(A). 
Whea pruperly I&talIijed aDd IoIMd. llIIIy 
pcna1t wcxUn 1o,.,.1a cocap&.leJy IaoIaIed 
Iroaa tbe aabaIoa arMrial ~ w 
npiacld IAaIde Ihe b4 Clov. hap c:ea dwa 
JW01fida. Raxiblle. -'ly 1u&.aU.d,.-ud 
qllkkly d1aGaqtMcl taapotal)' ... U work 
.,... ..ao..- llsalla IMaI rw •• IHe.1e 
aabe.l0l .-.tioa WIMIDI-.ace Jolla. 

\ 
I 

\ 
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1:: ... "n41~ I,)· e .. ",,1 cnnl .. .:1 clunn!, h,lun: 
"nll:na" .... up,.r ... i"n .. . 
·ul.h 01 pr.nn;.n.ml 11.0: .• rUI !h,·I,Ce: .. C Ih.~ 

ul;.lin~' o:ncluIUI'I: Ihuuh! h .. hui'l "C 111:\\1 

.:un,Ir.Ic.:hun mllleri .. 11 11110.1 5huuld II .. ilnp.I(;1 
"",,.I .. nl .. nJ ;airllihl. EnelIlIUn: .... II .. IhlJu'd 
he: m.,d ... ur 10nll\Wo':lOd'!lNUve b" .. lnl .. 
bu..rd. wllh IplOe jninla. nr IYP.um OOunl. 
h •• ~·inR IOIP.:J "-101m •• The un.Jcrl)"lnll .Inac:luf\l 
mil. I be: .... Ie 10 'U~pclrt Ihe weIll hi "r Ihl! 
encln~un:.I5cI.p.:lld(.od cr.ilinllll wClh !;I:c1 in 
1"", .. 1. 0.10 nul pNvide ilirlil&hl end".u," Imd 
.hnllid nol he uled lu endule slna.:11I11!"I 
CU\'''rf'Cf wilh ... he'lu'~.cJn"tininll mOlI"",,I'.1 
All julRll belwccn Ihe w"lI" And r.r.ilinll or 
Ihl! endo,u~ ~hould IJI! ClIul .. rd 10 "rr.venl 
Iho: csr. .• pe or albo!llIH fillen. Ourillllahe 
1 ... loIlI .. l;on nr endOlllf'le5. 1001, ahailire uK'd 
( .. uch lIS .Jnll .. (lr nvelloulll_houid be 
equipped _.Ih HEPA·fiIlered vacuum .. 
Of!r,,", cunllnlclinR Ihe endo-ure •• Il 
elec;lnc.al conduil .. lelr-phone line .. r.c:.a .. :d 
liih'l •• nd pipes in lhe llrel 10 be enclUlCd 
.hou1d be moved 10 eneu.ra !llIIllhe enc:1~u .. 
will nol heve 10 be re-opened Ial~ ror rouline 
Ot' emeTpncy lIIIIinleRlinca. IC .ldIlighla or 
olhrr *'Iuipmenl c:&nIIOl be InOvt!d lu I new 
loc.ali<ua ror 1000'lic ~1I1Ona. or it IDClvina 
III1.m wiU di.lurb 1M lI.beslue-alnlllinilll 
m .... :n .. l .. reaaovll nllher Ihan endCMUI'O ol 
Ih ... Iallnlu.-cunl.inlna niMlt:ri.1a i. the 
.ppropri.le .conlrulmelhoci 10 uae. 

AilliIlIL'nu(t(l: Pn'llrum 
An •• best". mainlen.;a1lCC PlOllNm Dlu.1 bw 

inili .. lrd In .U f.cilitie. Ih;&I have .,besloa­
cunillini", _&enill .. Such • proar.DI .bquld 

ude: 
Developmenl of an Invenlcxy 01 .11 

lu.conllininll malerial. in III.: rlleilily: 
• P8riocik: aamin.1ioR 01 .11 ubnloe­

conl.ini"" maleri.l. 10 d.lecl delmOC1llioR: 
• Wril":n ~ures rOt' hmdll"" aabnlOll 

m .. terial. dUll", Ih. perfllnMnce ul.mall­
.calf!. shott-d.".Uon malnl ..... ac:.: .nd 
n:novllli"" IIcllviliea: 

• Wrillea JIf'OCCdUnlS for •• baIOll 
d"po",t: .nd . ' 

• WriUen procwdunra fut' d .. lina wilh 
a.~.loe_"'led elllefllenci ... 

Mctubera of the buildln" majnllllYna 
enHinecrinl.larr (elcctriei.ne. he.IiIlRl.1t . 
c:.undlliunh'R enlineen. plumbera. elc.l who 
may lie reqw.ed 10 IuIndl. 1I.~.lo .. 
c.onh.lni"ll mltlm .. l, sh"uld "" Il'IIitwod In .lIfe 
proc.ourd. Such trAinin, ~d include .1 • 
minimum: 

• InrormaUon .... rdina types of ubnlOll 
and ill varioua Ulft.nd ronna: 

• InConn.llon on Ihe "".lIh Ill1'ect. 
.... OCI.led wilb .. bMloe e:\pcHure: 

• o..ecripllona of lhe proper aU:lhoda 01 
hundUnl .. bnla.conl.ininll m.lt!rWl .. and 

• Inrormation on 1M ute ur HEPA· 
equipped d",,1 cartricfce rr.apiOilory and Olbct 
penon.1 prolection durina m.inten.1ICII 
aClh·ill.: .. 

Prohib,leJ A.cUlliu". 
·",e Irainintl proanm fOt' Ih. rruUAlrMlICII 

,.nl'n~RI .lal1' .hould deecribe meaho.J. of 
h .. nJlinl a.bnla.conlaini", malcrilill a, 
well II roulln. mainlenance aclivilin Ih.1 
a ... proh.biled wOen .. lJdlo.alnlalnlq 

.len.l. are involved. for u,mpl •• 
•• nlenance IlarC .mplo,eel .houkl be 

1a.tNC1ed: 

• .V<l1 lu ..Inll hule. in ub<.lu~·cu(lluininli 
m .... ·noll.: 

• .\"<11 In hilnlllll.,nl. ur pic:lllu", -10 

.In.Clure. r.uver"d wilh a.br"".·I:unh.ininll 
m.,len:tls: 

• .\"ul Iu IMnd Ol,bfI •• nl.c;unl"iniftll nnor 
.. Ir.: 

• .vul I" d.mllltt: ",bc'IQllo('.I1l1ldillinq 
"' .... :m .. ' whll. movina fumilUIC or &II"""", 
"hj.:cb; 

• .V'liin in.laU curt:dn., dru.,.. .. IIr 
di\·i.J~rl in .uch • way Ihillhe), dllmaae 
"1~II(I.·conlitinina m.lr.rlull: 

• N,./ lu dU'1 noon. ceilil\ll" lIloldillJ&llur 
.. Iher lurr.ee. in aalw..IOI-cIlnl.mllullr.d 
en\·ironmenl. wilh • dry bruah or 'W(.'f!P wilh 
u dry broom: 

• "''o/'to U .. lin ordinary UCUUftI 10 c1 ... :1 
up ... iJr-:.1l' .c;onl.ininR deb,;a: 

• .': •• , ,·emove t~"inlllik~ ht:iu"f 
... ;....Iu.~.cJnlllinil\ll m.leriilh, wilhllul 
wClirinlllhc proper tallinllur)' prol.:liun. 
dearillllhe ure. of olh .. pcuple •• nd . 
o~ .. rvi", .. beaIO. nIt1IO\'U wa.l. di • .,._1 
proordura: 

• Nallo remove venlillilion ')'11- fila.n 
dly: ilnd 

• ."'10110 alwke venlilalioo 1)'Ilem fille,.. 

~ H to • lUI 51 SulNl.ace 
Tecbak:alIAf_1ioIa for ~ NOQo 
Maad.1arJ 
l Subet .. acr. IdenltncaliQll 

A. Sub ... ncr. " .... baloa .. l. lbe nil,.... of .. 
c1u .. or mljp\e8ium-ailicala minet'.I. l!wl 
OCCUI in Cibtoua roma. Minetlllllhill .... 
Include..! in Ihill IVOUP ... cNylOl1Je. 
croodalil .. lmotile. anlhopbyllile ubnl.ol. 
lramolile .. besloa. .nd 1IC11no1i11l ubestoa. 

a .... betlua. tremoUle, .nlhuphyllita. aDd 
adinolile .... uaed in lbe IUQUfllCtlUe 01 
lI.:.d-reaialanl dothi"", .ul_tlve brulr.elDCl 
dUlch Iininwa. .Dd II "lIriel), 01 buil.cWta 
m.lerilill indudins noor IU ... rouOns 1.11 .. 
ceilina Iiles. .. beslo.-ceftJCftl pipe and at-t. 
.nd fire-mi.lanl drywAll AahetIOl. 
lremulil .. IInthophyllile ao.d IIdiAoUl ..... 
."" preMI1l ia pipe lind boiler inaulidoG 
tnIIlt:ri.I ... nd In aprayed·Oft ..... '-'.la 
IQCIIled UCl bee"", in aawtap.ca. aDd 
belween Willi .. 

C. The polenli.1 for .n aebcaIC»COCl ... inl", 
prudUCC 10 rei .... ltrcalhilble fiben de.,..u 
on ita dear- uf rrillbilily. FriaWe _111111 \hilI 
ahe malerial can be awabled wilh hilnd 
Pfftlll", and ia thf!",ro~ Iilu:ly 10 cadI fibua. 
1be flbroua Ot' auay 'pnlyiOd-on ... leriula 
ua.:d Cor firepC'OQfina. In.uwlion. or _nd 
pruufina II'" cul\.lldentd Iu be friable. IIIW 
lhey rv:ldlly ..... leilM .Irbcwne Obara if 
di.".rVed. Milierilil •• uch .. vlayl· ... be •• 
Dour Iii .... roafinl fell. II"fI CIXlIidetcd 
nun(riMblo Ind ren ..... Uy do nol emil .irborn. 
fiben unIc .. lubjoctr.d 10 .. ndi"" ... ",win, 
operalion .. Albetloe-<:etMnl pipe UC' ahccl 
can clllia .itbomc fibcn lithe na..t..riil1.a III'W 

QlI ur ... wed. or Ir !hey .... bro&al cWrina 
dcmu'ilion Opw8liooa. 

O. Pl:nni .. ibl. upoIIIIlII: 1txpoM ... 10 
.irborne ubeaIOl.IRtDoUI"lIAlhophyllita. 
.nd Mclinolile fiben -r not .UHd o.z . 
fibers pet' CII hie: CCfld_l .... 01 air (o.z fl eel 
cventecJ 0_ ah. II-bow woft4.,. 
It U ... lah ltu.vd Oala 

A.. ~oa. lramoill .. aQlbopI!yWI .. &IIoCl 
actlnolit. cao c:.UH diublinc .... plnl'cwy 

REFERENCE FILE 

di.r.MI.: ;cnd \'31Ioul I)·p'" o( c .. nrAti if Ih" 
fibr., ••• re iuh.led. Inh.hnll ur inll,,$l101( hi ... ", 
rrunl I:."":cmillill~d clolhing ur sLin ,..an .. Iso 
rr,ull in Ih.:te dileule,. The Irmplom. IIf 
Ih"l4! di ........ lener.dly du nol ""pellr ror ZO 
or mllre ),,..n ;after inili .. 1 UP".UTI. 

O. f .... pu.u ... 10 .1b.!.IOI. Ircmolile, 
anlh"ph)lIile .. nd "clinolile: h .. Iw.en .hown 
hI cau.., lunA C<ln,~r. mnnlheliocu. .nd 
C'anu.r or Ihe lIum .. clt oInd culon. 
t.lcSQlheliuRUI i. " l'llra CIInccr of the Ihln 
memu".nfl lininl of ah. chll.1 Imd IIWomen. 
Sympluma uf melMJlhulioma include ahonncu 
uf hra .. lh. p.lin in Ihe w,lI. of Ihl! che ... IIIndl 
or IIbd<HDUW porIln. 

111. Rr.apitlllun .nd PrnI(.'Clive Clolh"" 

A. RCIl'iralorr. Y"u .~ raquired 10 W':1Ir • 

.... piOilor _hea periunui"1ltalk. Ih.1 ~.u11 
la aabf!.tIOl, I~mu'ile •• nlhophylliae and 
.ctlnolll. l!'llpuIUIW Ihal exceedl the 
permtaaible npolUnllUniIIP£L1 of CU flee. 
'J"heM condiUona can oa.::IIr while your 
cmploJ .. " iA lhe proceu of illlllllli", 
ena/nefltflll c:oatro" 10 reduce .. beal.,., 
tnnnulll .. anthoph,UII •• nd .r.llnolila 
eJlp<)IUnI. or where cnainlllrin8 control •• nt 
nol re.aaiblc 10 reduce aabealOa. 1 .. IDOIIltI, 
anthophyllil. and actinolile npoeul'll. Air­
puriryi"l rnpi .. ton equipped with I hith- . 
effic:lencr ptIIlicut.1a llit (HEPA) ruler caa be 
vacd _here airborne jubf!slua. I .. IDOUI". 
.alboph)'Wc. and ,cliaJlil. fiber 
concenIraliona do 001 t.u.ed Z flex:: 
othenori ... AiMupplled. poaiti~ run 
rac:epieca ...... Iora ..... be uaed. 
DI'pOIIIble rc:.pinllora ., dual &aub lin! no( 

pmallllId 10 be uaed for aabaIoa. tretnolllr. 
.nthopbyllll. o1a&.I ecIlAdile ___ For 
el1'edivc prolc11oa. rapinllon mull ftl yocM' 

feca and bud lIlurlY. Yew IIGIp&o,.r Ie 
ntqWred 10 coadllCl fil lata "fhca f04I ... 
Clnl auIfpMd • rapinllOI and nery llIIOCltU 
lherMf\cr. RapUvaura ahwld no( be 
loc.oned 01' ramond ia ""CX"k aillQlI"". 
whenllhelt ~ I. requira4. 

a Prvtedlvo Oolhinl: lou .... rcqlllred to 
WHr pI'OllICII\"I dothl", Ia wotk ...... where 
ubntua. trelDClUli. antbolhyllU .. and 
IC1lnolile ftblrr c:onCenlnllioallLUllCd lhe 
pctmiaaible expoawe limil (P£L) olo.z (fa:: to 
",,"enl g",luainallon 01 U. akin. WlMn 
pro\eCUw duthiaa " requind. fOUl' -paoy. 
., .. 1 pruv;de r~ wilb cMlApnMIll .. 
Unlr.aa)'011.'" woriWtJ 011 .Iarp .abnloa. 
~ ..... tbopnytUIe. and .c:I1Aollle 
.-,valor dwaInlill,," ~ fOUl' t1Iap&o,w 
-'- .I.u pnMde a ca.,... rmaa and 
teperwl.lockera rOt' your Itree dotha and 
ooal.miIWled worlt c1oIh.t.1I~ ... 
woriti"l 011 • latp ubaloa. IrtmoIIte. 
IAthnph~UiIe. aDd actlnollle -. .. or 
dcmoIilioo prvjec\, and whera ilia fRaibie 10 
do IG.. ,UW'."'9iayer _I ~ • de .. 
ronc. .buwr.r. aad declOcuuri01to'1 .­
CDIIIic- \Q !be __ ...... wt.. 1ca.1ac 
the woriI ....... )'OII1DuaC _I 

COCSI .. aUAaled c:IocAiac before pnaedlq lo 
\be dIo_. 11 the abcnnr" DO( "Jaoasllo 
\he __ ...... ro. Ill,", VIGMIIIa IOV 
dothina b.lora prooncilDc 10 ch.aacc the 
.-and .bow ... To pnwnlla.lwi1ot Dbcra 
Ia COGtaralnated chaacoe rooau aM dIo--. _VII your '"9iralor on III\IU you laaft the 
tho....,-.nd mler!he c1e1Q ~ 

[IecL laue.. ~pln"" 
11. 
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CONSTRucnONSTANDARDS 

IV. 0Up0.a! Praced_ &Ad o.-..q, 
It... W .. I .. lhal aN.--1ad by ~ 

wh.en aaIMaloa, trcmoUa.. aAlAopbyUIa.. &Ad 
• clUlOlll. ia pN .. nt induct.: 

1. Emply .aIM.loa, tremoU ... UldaophyWI .. 
and .cl1AoU,- ahippiAc CQQtalNr&. 

1. Proc:.aaa w •• Lu .ucb U CUI\Jnp. 
triJIunUIaa. 01' NjeGl mal.ula. 

1. ~ W ..... lraaa .waapiaa 01' 
yacuWllina-
~ AabuLOe ftnprooflq 01' IaauJldq 

_&erial that ia Nmoyed fro .. build'p ... 
L Aaba.a.o.coataiAinl buildinc prodUCll 

_yed dunn, bui1dIna ruovldoa 01 
d.mohlioA. 

.. Coal&aa.lAaled dLapoaab&e pro&ac:dVI 

dothinc-
a. Empty ahipptna bqa cut be nlUaoed 

IIAder uAaual hooda ud pac:Ud lolo aUtiahl 
cocuaiDul rOl' diapoaaJ. Empty ahlppiAc 
dtwu .... cWIicuIl 10 cJau Uld Ihocdd be 
MaJ.ed. • 

Co VlculUlllop 01' d1tpoubll papa' fillen 
abould not be cI.aoed. bul ahould be Ipnred 
willi I ftDI WI'" llliat &lid p&.c.ct 11110 • 
labeled wu&e CQQWAu. 

D. ProcIM wutt and bo .... k .. pl", WI.tl 
abould be wetted willi WI'" 01' I aUxtllN 01 
wllar aAd lIIIlact .. ,u prior 10 pachPac IA 
diapoNbJa CQQ,-Wra. 

E. AabHtoe-coataiAlna mat.aial tluttl. 
NlDOyed froaa bWldinp IIII&at be diapoMd 01 
10 Ia.k·lf&bl e-aW thick plaadc be"" pla.tic­
·Uned caniboani contaw.n. 01' pWlic·1iDcd 
1Il.lal conta1D.uL Tbue wu&a. wlUcb are 
NlIIOvad whil. w.1. Ihould be ... Ied lo 
coatainera berore \hay dry 0111 10 IRiIW:Dla 
the telaua of aabuloa. tramoUa.. 
uthophyUIt .. and IdlAoUta nbcn durta, 
baAd11na-
V. Aa:.aN 10 lnIormadoa 

A. £ada yut. your employ ... Lt taq\lin:d 10 
Inforaa YOll or the Ialormation CGnllliAad III 
th ... taodwd aAd ,ppendica fOl' ut-Ioa. ID 
Idd.llkm. yOIll' employer lIluat iAatruct yOll In 
th. JM'09" WoR pncticn fut baAdlin. 
•• baaloe-conll.ininl mah.N1&. ud 1M 
cumrcl "" of prolaCtiY. equipmuL 

B. Your employer Lt taquUed 10 dclanzUM 
wbather )'OIl a,. bclna .xpoaad 10 dbnloa. 
You 01' you' NpnMlltadvl h.a. Ibe rlihtlo 
obaerwe II'Dploy .. melawwaaenla and lu 
tKOld the ruulta obtaiDed. Yow IRipiorer I. 
rwq\l1ntd 10 Wocm you or your txpot\ll'l. ud. 
It YOll .re upoaed ,bovl tM penniNibl41 
Uaail. ba or aha .. required 10 anlona rOIl or 
the a.ct\oG.t Iblt are baina lak.n h' reduce 
yCMll' Upo6UR 10 within the pcm1i .. lbI. UaUL 

Co Your a=ployer .. raqWred 10 keep 
r.axda o( your UpGIUI'H &lid aaadlcal 
uamiDalJoA&. lba .. txpocllN record. lIlual 
be kapt rOl' Itla .. 1 thirty (301 Y.1r&. M.dical 
r.axda lDual be k.pl rOl' lhe period 01 )'OI&t 

Ullploy-' plua thirty (301 y ...... 
D. YOIll' employer" ,.qWrad 10 r.leua 

yOl&l" oxpocut •• Cld -aic.al1"eCDl'd. to rour 
phyaician or da'ilnaled reprnentaliwe upna 
yow wrillaA reql'dL 

~'- I .. 5 112151 Wtdlcal 
iun.w-c. G~ lor A.o-toa. 
n-Lia.. AALbopIIrWia. ud Ad'.o.Ii'., 
No--W· ..... oty 

L ~a.olEQuy 

lDhalaUoa iacuUoa.. 
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Clini"1 .¥idanoe 01 1\. IdYWM a«ec:ta 
.. lOCIaled wilh upotun 10 ubaloa. 
1rC1ll01i1 .. aAlAoplaylUta, lAd ac:UAoUa.. .. 
p~Knt in the lOl1ll oI .. vual w.u~ua.d 
.p.d.miolo&lca1ltudJ .. 01 ~UoaalIy 
upoaaci wCll1l..en, 1aAlilr coatacta 01 wotkan. 
and penon. liwiq _ labulO&. ar-outa. 
anlhophyUlta, &Ad acdAoIIII au-. '[baM 
.Iudl .. h.av. abowa , c£daJce ueodadoa 
baCWHA upocu.ra 10 ..o..aOi.J.tte.oUta. 
IAnlboplayWI .. &Ad cleoU.a aDd ell 
increlliCd incldacw:. oIluaa c:aDCW. p&aural 
¥nd peritonea! 'DHOt\MIloaa, fUCI'OUaaa.dAaI 
CllIICU. aAd ubulG6ia. 1ba IatWIa • 
dlaabllq ftlKolic luac diMaH tbatla ca~ 
onlr by exPOIW"I to ubeato&. Rxpoewe 10 
.. ~o .. lremolla.. UlthopbyWta. &lid 
.clinolil. b •• ,lao *0 uaodated witJa u 
inc.re .... d iN:i.daDa 01 aeopb •• al. 1UciDa)" 
Wynpal. ptwynaeal. &Ad buccal cavl" 
CaAGln. AI with olber KAoWD cbroAic 
occupationa! dlH.ua. .u..a.. IMOdetad 
wilh .. abe.loa. lreIIIolIlII. uthoplayWta. &lid 
act.Inoll .. aeaera1Iy IppMI't about 20 fNI'I 
lolluwUla the f~ CICCUlteftCa 01 expoaww: 
Then ..... eo KAoWD ecwe aJrec&a uaadated 
with 'Xpalute 10 ubeaao., ~ 
anlbopbyllil .. &lid Ictinollte. 

EpldeRlioloaicalltu4la IAdlcata lb.t th. 
riak or luna ca.acer IUDGIIC upGMd wcxkan 
who amok. ci...,..na .. .,...11), iAauMd 
0\· ... the ri.k or Juaa C&DCIt &mOGI DOG­

.x~ amokan 01' upoNd noa'mok ... 
Thua .lud.I ... uaut that c:aaadoa o( 
amoIdac wiU raduc:e the Nk ollWII CIIACa' 
for, penoo .xpoaed 10 aabca&oa. trcmoUa.. 
uthophylUa.. &Ad a.c:daoU .. blat will not 
reJuco it 10 the I&IDa In. 01 riak u that 
ex.I,11Dt ror an expaNd woRM who baa 
oaur amoked.. 

W. Sip a.ad SfIIIP'OCaI 01 EA~t.d 
Di.M4I .. 

111 •• igna Uld aymptoma oIluq CIIQCIIt 01' 

,ulJ"oinlallna1 cancer iAduced lay.xpoaww 
10 IIWHIUI. trecDulil .. uthopbyWa..1IAd 
aclioolil. ate IWllllAique. UCIIpt lb.tll chat 
X·ray or u upoaad pallaot with Waa CIOCe1" 
may abow pleunl plaquaa. pIcwa1 
"lciflCltioA. 01' p1au.raI flbroala. ~1111P1"" 
chanctariatlc 01 aaatoth.lIocaa 1ocWd. 
tboc1nna or brMth, palo IAlba walll 01 the 
cball. "'" IbdunI.iA&I ~ "'eeothaUoca.a baa 
• IDlich 10AIU 1a1.DC)' period cocaparad witJa 
11101: "nett (-40 yun venua la...m y..,.~ 
and _aocheUocna .. lhanrlon __ 1Ik.ely 10 
be lUUlld amoaa wOI'k .. a who w .... nne 
.Apoaad 10 ubcaloa It Ul O&tty ... 
MHotheUoma ia a!wlY. rltal. 

A.We.t.oaia Lt pul.moAary IibroU caUMCl by 
Ih •• CCWDuJlllo4 OI ... baaICM fibc:n Ut tha 
IWlp. Symptoaaa lAcIuda IhonDHa 01 bnc&th. 
COU¥hina. rlt.iaue. &Ad Y&I'M r..uaaa 01 
.icJw.na. Whao the filxoai. w~ 
dIonneu ol bNllIh 0ClC\IR nea .1 C'ML 1M 
diAlIMUa ol aabHa.o.4a .. baMC1 oa I ~ 
"r up.Hllta 10 ubaatoa. th.e s-- 01 
c:haracleri.ltJa AoIUolotic c:ban.-. end­
inapu"a&«y cndU .. (nlal. &Ad oUr.. c:1i.IabJ 
f .. lurn ol fibrllaiClc I"", diMue. ANn! 
pI.quee aad Ibichoill8 are obMned ua X­
rar' wUn d&uiot the ..nr ....... 01 th.e 
dl_ ... AatA61061a ia oILaQ • ~Y. 
diM ..... van io the .b.&nc. 01 moU-.d 
~ aJ~ ~ appeanlO be I hIPlY 
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indJ ... idu.ali.ud chan.ctariatic. '- .. y.,.. cuaa. 
d.&.elh IIUIr be"1&Hd by N.pU-a1of)' GI 
c.uditiC fa.lure • 

IV. Surv.illance and Prewanttv. 
CoAeldcnuoal 

AI aolH lbon. WXpGellN 10 ,.batteN, 
tremoli ... uthopbyW ... and ,ctlnolill ba. 
baaa IiAUd 10 an increaMCl ri&lt 0I1Uft1 
Cloc:at. aauolJlcllo ...... ltroiolatdN&i 
CaAGlr. lAd ubatoa&l UIOOI oc.cupetlooalJ1 
IlqIOMd worUn. Adequal. acneoina &au 
10 dalana&ne Ul aaaploy .. •• po&eoliallOl' 
dllVa1opioa ";0lIl chtooJc dl ...... ItICb u 
• CMACU. (roaa npGellN 10 ubatoa. 
Lr8rDolia.. IIlIlbophylUta. and KtiAoIite do no( 

pnt .. otly cltiat. II ... wev .... IOmII ...... 
pan.ia&l.tiy chal X-ray. lind pulmonMry 
fWldioa Ie .... mar iAdicala that la ecnploY" 
W b.aA ov~ 10 ubnt.oe" keGWIU&e. 
anthopbrllit .. lAd act1ooIita. iAcnuiAaJUa 01 
bat riak ol ciHe1AIpiq upoaure related 
cbroaic d.Iacaaaa. U ia IaaportlAt (GIllie 
phyliciu 10 bacocae laaUliat willa tbe 
o,x:ntiAc coadiliocli I .. wbic:la oc.cupelion.l 
upGlUte 10 u&e.teN, lI'uDollta. 
10thophyUIta. ud 1IoClIAol1'- II likeI, 10 occur. 
nua .. p.utk;uJad,lmponutla evaIMliq 
IDIdIc&I aAd wodl. blaton.. aod Ia coacbIcI .... 
phy.katl.uml&aliona. WhaG u ac:Uv. 
.mploy .. baa bHA ideAur'Od u bay .... bHa 
OyltUpoced to ubcaloa. lremolite. 
ulhophyWI .. ud Icti.oolit ...... 1\II'It tu..a 
by the employer 10 .lImlna .. or IDilial" 
lutthat upoau.re IhoWd alao Jower the riak ol 
Mriuua!ona-tana c:oaaequaacu. . 

Tba anpluycrr ;. required 10 iAadl.&e • 
~ lUIV.illwlat proaraaa COl' aU 
IGIPIo)'_ who _ GI wiU be .xpoc.clto 
lIIhc:stoa.lNftIUlila. anthophyllil" and . 
acU .. ..uI. IAt GI"l.Ia\1I the lKtioa level (0.1 
fiber pet cubic CH&imaler 01 air) rur 3Q or 
_ dII)'. pet ) . .:111' lAnd rOl aU ",pWyce. 
wlw II,. uaigned IQ wear II Dq .. tlv .. pntuute 
raapirvlOl'. All e~Uon. &Ad proc:ed&II'H 
11111'" Ia: pcr{onu.:d by ut under lhe 
1U('OtVWon or .liaDMd phraiciao. Ita 
n:uua.&bh, lillie .,.. plllce. lad lit eo coat to 
lhe ItIIJpIoyee. • 
A1~ broad Will&de II &iy- to the 

play.iolA in p .... aibina .peeific t"ta to be 
iucl...J..d '" the awdlcaJ .W"Y.illanca Prvpul. 
OSHA requirn Iuclutioa oItbe roUowina 
clr.manl. lo the lUIIlu. .JU&IIlIaatioA: 

(il MeJlcalliad '-0lIl. hLaloria. with apcdal 
ampb .... ,. directed to ~ of tha 
N.plf1IIlof)' 'Ylttnft. c:.a.dio¥ .. culv -rite ... 
&&Ad ~v. tnct. \ 

(U) CompI.tIoo 0( tIM rapinlOlJ dl ..... 
queeduaaa .... c.ont..in" '" Appeodlx D. 

(iiil A phy.icllleUJaNIIoa iDcIud.iq. 
cheat roantamOll'em a.rd pulGooaty luncdoa 
1111 1""1 iAdudn Il101.11"1-' 01 the 
.lIIplo~·,,·. fOl"Qd Yila141pacily (PVC) &lid 
run:AJd ell.fMnlOry Yolwaf alOM MCGOd 
(FEV.~ 

(ivl My lI&hocat.oty MOther lat that the 
~ pbyaidaA dceaa bylCM&ad 
zeJ1ca1 pRCti.ct 10 be 1IoICIUI&ry. 

lb.e ftllployar It reqllJnd 10 ma.k.a the 
prncribad IHlt .. aU-bu.al ...... uuwaIIy 10 
Uww. auapJol'- ()QVarad;~ 01\.111 thea 
a~ il ~by u.. axaaiAitIe 
pby.iciaA: and YpGQ tana.IuIU- 01 
aoployll'leaL. 

(lee. la.u&. AA I It. f) 
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The .mployft' I. reqldred 10 provide the 
phYliclea with th. Callowinc inCormallOG: A 
copy olml. Ilanderd end eppcndicu; e 
de.cnpllon aC 1M .mplaYH'. dull .... th~ 
relel. 10 eebaloe npcKw.: Ih4I .mplope'. 
repreMftUUvw In.l olupolUN 10 e.bfttac. 
ar.raoUte, &DlhophyIJU., &ad actinolite a 
d .. cnpUan oC .ny peNOne! prolectl". and 
rapil'1llOfJ eqldpns.nt uNd: .ncllnlonn.1Joa 
lralll prnlollllMdlcel.uGlnedone 01 1M 
affected .mployee that Ie oot otbetwtM 
.".U.ble to 1M phy.lclen. t.eak.i", thle 
InComM11on a"ailabla to the phyelct.n will 
aid III th. .".luatkIG 01 th. _ployee'. he.Jth 
III ,..latioa kJ a .. lpad dutl .. and n ...... to 
_at per-' proc.c:ti". Iqulpcnanl. II 
rwquirwc1. 

The employ. '- rwqu.l.red to obtaia • 
wriltal apuuon from the ex.amJnJnc pbraldu 
coaUulinc the ....wu 01 the IMCUca1 
IlWDiAaUoa: the pbY-'dan" optaloa u to 
wlMu-the ~ ..... anr dcteded 
8Md1ca1 condItloaa abal would place .... 
alllplor- at aalDcrMMd'riak 01 cx~ 
m.a.d dINuc &Dr ftCO"'=mrd..t 
lunlt.tiona _ ....... pIoJM Ott oa ....... 01 
penouI protcU •• eq\IlpcMnt aDd • 
.ta&aMllt that .... employee baa beea 
lnIor..d br tile plaPdiA 01 .... raulta 01 

Ih4I &Mdk:a.l..xaadAaUoa and 01 any IlMdlceJ 
condlU_ rel.ted to ubncoe. er-lit .. 
anthopbylllt .. and lc:t1aoUta aKpOlUn that 
rwquln fu.nbet upllnlUoa or treilaMnL T1!Ia 
-nlln oplllioa muat not ..."...t IpedlIc 
Rnd1nf8 or ~ 1IIINIa ... Ia apoeure 
to ubfttac. tremolJta. ullbopiayWta. a.ad 
ac;UnoU ... aDd a oap, 01 .... opIAioa auee be 
prorided Ia &be aaec:tecl amp&o,... , 
............. I' t, ........ ~ 

a.e. 
1Ix.loo 
lfX.lOl 
ltx.l02 

'c'c '. 

lnLlOl ~ PM'ec:t1oa 
1.1&H V~ 
lIJUU ~raIory ~ 

lnt.1M WeQ beICI. Ula&IDeI. lAd laD­
J'V'CiL 

Itx.101 WeQ DIY. 
InLlM WortEillc CRW''' _ ...... 

REFERENCE ALE 

lIX.I01 o.antUo .. ewI ........ Ia uu. ... 
~ 

11HC.lM Ha4 ~ 
Ca) Emplo,eea workJnc In &reM 

wbere there Ie a poaib1. d&acer of 
bead 1nJW'1 from Imp&c:t. or fI"OID fall· 
IDe or flYtn. objecC.I. or troaa dec:t.l1cU 
ahock &lid buma. Ih&U be prot.ecced b, 
proe.ecUve helmet&. 

(b) 1IelmeC.t for the ~ of 
em.pJo,.... &e&I.aA bD.,.ct &lid ~ 
Uaa Gi fa.llJ.q &lid fb'tDc obJecta ab&U 
meet the ~ contained til 
ADuIricaD Ka.t1oaal StaDd&rda IuU­
Wte. ZIt.I-IHI. 8&tetF ReqIl1remeD&a 
for 1Ddutrial1le&d ProC.ec:Uoa. 

(e) JIe1meCa for the bead prot.ec:tk'a 
of emplore- expoeed to bleb YOltace 
eJ.ec:tI1ca1 aboc:It &lid burDII abaIl meet 
the IP8d1Ic:aUoDa cont&lDed La Ameri­
caD H&CJoaal StaMardi ImUtute. 
Zll.J-I8TL 

I UILlll ........... act'n 
(&) WIIenftr It II DOt feUIbJ.e to 

nctace &be DO&8e lnela or danUaa of 
~Ir. to CboM IIMIClfted til Table 
D-20 p.pg1wfb14 NeUe ~ ID 

[ .... 1t'X.51. AclII' ida II 
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TOXIC SUBSTANCES 

11110.1001 ASBESTOS. TR£MOUTE., 
AHTlfOpHyWTE. AHa AcnNOL.Jn. 
(St!C. 1910.1001 revised by 51 FR 22133. 
June 20. 1986J 

Ca I SCoJpe and applicalilJn. (1) Thi. 
.e':lion applie. 10 all occupMtional 
e~pl)lIu:-!!S 10 IIbe.toll. tremolile. 
iln!hophyllite. and aclinQlitr.. in all 
industri~1I covered by Ihe OCCUPltiOIlld 
5.!fety Mlld He.dth Ace. except n. 
pl'uviu.uJ ill pantaraph (a)(2) of thi. 
~cliu/\. 

11) Thi. sectiun doet not apply to 
con,lrucllon work a. defmed in Z9 Ct'R 
l!110.1:!(b).(ElI.posUI"'e to L,be.lol. 
tll'lmolile. anthophyllite. and actinolile 
in construcliun work i. covered by 28 
CFR1~28.58.r 

(b) Definili.:J1U. "Action Io!vel" meana 
an airbome conceDtrltioD o( I.be.lo .. 
trem"lite. anlbophyllillt. actinolile. or a 
combination o( Ihe.e miDeral .. o( 0.1 
fib!!r per cubic centimeler ((/cc) or air 
~lcul .. led a. an eight (aHour tim .. 
weiShled Iveras .. 
"A.he.~o." include. chry.olfle. 

amu.Ue. croc:idolila. tremolila a.be.toa. 
anthophyllile ube.lo .. actinolile 
a.l.eslu" and any 01 theM mineral. tbat 
h"v. beeD chemically treated and/or 
altered. 

.. " .. i.tant Secretary" meana the 
AuiSlanl Seaetary o( Labor lor 
Ol:cupalioul Safety and H"altb. U.s. 
Department 01 Labor. or cLt.ilJRH. . 

"Autborized person" means aDY 
persoD authorized by the employer aad 
required by work dull" 10 he present in 
resulated area .. 

"Dite\:lur" meana the Dlractor of the 
N.tlional wlilula fa!. OccupaLional 
s..fety and Health. U.s. Departmenf 01 
Health aad Human Servicu. or 
do!sigoee. 

"Employee eXpo,ure" maana thal 
e.posure 10 airbome .. bato .. lreIMUte. 
anthophyllite. acUftoUle. or I 
combinallon 01 the .. minaral. Ib.t 
would occur if th. amploy .. were not 
ullng re.plratory protective equipmenL 

"Fib.,." IMina a parUculaa. form of 
ubeilO" lremoUte. anthopbyUia.. or 
Mctlnolita. 5 micromelars or lonaer. with 
a lqlh-Io-diameler ratio of at Ie ... ~ to 
1. 

"High .. mciency partlculale air 
(HEPA) filler" meane a filter capable 01 
trappillll and retaini", et lea.t 9Q.87 
pereenl of o.~ microlMter d.I~mC!ter 
muno-dlape .... pMticle .. 

.. R .. llu:~led area" means an IIre3 
e&lilblillh~d by !he employer 10 
dem.reiAte Irea .. where sirborne 
cnnc~ntratilJne o( asba.IO" lNmolite. 
anthophyllile. aClinl)lile. or. 
c'-lmbinlAtion of the .. mineNI. exceed. 
or C.l!1 reali"nillbly be eX;Jecled 10 
e.,;ceed. Ihe pemis.ibl •• ,po.uN liC\:I. 

"Tn:r.lolile. anlhophiUUe. or 
actinolile" meane the non-a.be.to. luma 
of Ihe.e min"ral .. and any 01 the.a 
mlnel'lli. that have bMn chemically 
treilled and/or ellered. 

(c) Permi$sibl. exposure limit (PEL). 
The employer .hll1l eneure that DO 
employee fa exposed 10 aD airborne 
concelltralion of albe.loa. lremolile. 
anthophyllit .. actinolile. or a 
combination of the .. millenla III e~1I 
of 0.2 fiber per cubic centimeler of eir a. 
an eidht (8)-hour llme-weighted ."erase 
(TWA) a. determined by the method 
prescribed iD Appendlx A o( Ibl. 
seclion. or by an equivalent method 

(d) Expt»ure monilDring.-{l) 
C.::neral. (I) Determinationa 01 employee 
expo.UN ahaJ1 be made &om brealhiDIl 
zone air .. mplea thai are reprnenl.tlve' 
o( the I-bour TWA. o( each employee. 

(ii) Representative .. bour TWA. 
employee e"poS\Uft .baD be detmnlned 
on the buia of ODe or mo ... IUIples 
reprneDtins Cull-ab.lIt expoaure. (or 
each shift fur eub employ .. lD eaela Job 
clalliftcadoa lD each work ...... 

(2) Initial IIJGlJillJrina. (I) Each 
employer wbo baa a workplace or work 
operaliOll covand by tbia .taadard. 
except .. provided for ill parappha 
(d)(2Jlii) aDd (d)(2)(Jii) of tbJa lIIClion. 
llhall perform initial IDOGitorilli of 
employee. who .... or may reaaonabJy 
b4! expected to be expoaed to alrboru 
concenlratioaa at or above the ac:doa 
I.vel. 

(11) Where the employer baa 
monitored aft ... December 210, 1_ and 
the moDiIann, .. lialia aU other 
requitemeAta 01 tb.Ia MCI1OD. the 
eDIpluyer may rely oa .ucIa urlier 
IDOGitoring ... lUlta to .. dary tU 
requinm8llta of parqrapb (d)(%)(I) of 
tbia Mdioa. 

(iii) Where the employer baa relied 
upoa objective data lbat demonalratee 
thai a.bntoe. tramoli ... IDtbopbyWt .. 
actinolite. or a c:amblaadoa of tbae 
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minu.t. ia not capable of heiDI 
Nleued In airborne coacentrationa ar or 
Above lbe acllon level under the 
npected conditioD' of proca .. iIl .. uae. 
or handlin .. then no Ini~l monilorina la 
required. 

(3) Muniloring Il'«lu.ncy (penDdic: 
monitoring) and PDltel7l6. Alter lbe 
initial det.mUnltioD. required by 
Fll18l1raph (d)(2)(i) 01 thJ ... cli"n. 
,,",pia •• hall be ol.u~ frequency .nd 
pall.tn a. 10 repte .. nt with reMlOnllble 
aCCUlMCY the level. o( expo.ure of Ibe 
employeeL In DO caN llhall ... mpliDa be 
MI inlervale .,.eal ... than .i~ mantha (or 
employee. who .. expolUICI may 
l1'a.aonably be fornaen to exceed the 
actirm lenL 

(") ChOI/lft in IMIliltJrUII frr1flu.ncy. 
If either the initial Of the periodic 
moDitorina required by parqrapha (d)(2J 
and (dJ(3) o( this Ndion 'lMliSlicaily 
Indicates tbMt employee UPOlurea are 
below tbe acliollleveL the employer 
may diacocdaue the lUonilann, lor 
thou employ .. a whoM npoautea .,. 
repNNOled by .ucla IDODitorl .... 

(5) AddiliDnGI atonilDrin,. 
Notwithatandias the provi.iou 01 
parqrapha (d)(2)(u) and (dK4) of thfa 
Mdioa. the employer wll iDltitule the 
upoaure IDOGitoriq required under 
paragrapha (d)(%)(i) and (d)(3) o( this 
Melioa WMnaVIt lbara baa beell a 
chanae ill the prodUC1ion. proc:aaa. 
cootrol equipment. petIOIInal or worit 
pnactic:a tb.tlt lILly mull iIlllew or 
eddJlioaal axpoaurea above tbe adloa 
level or when the employ.,. baa any 
relilOll 10 llllpact that I chans- lI\IIy 
mull iD De. or addiLioAllI upoeuru 
above the actjOlllaveL 

(6) M.1hod 0/ aronitotilts. (1) AU 
aamplu taka to aatlafy the moDitorina 
requiremaata at parqrapb (d) aball be 
panoaal aampl .. c:ollactad (oUowiq the. 
proc»eIurq apedlied iD A.ppaadb. A.-

(II) AU aampl .. takaa to IIItlafy the 
IDOILIIoriDt NquiremeDlt of paraarapb 
(d) ahaU be nal ... tad uaiIla the OSHA. 
Referaace .... thad (ORM) apec:ifted lD 
Appead1x A of th1I MCIioa. or ... 
equ.lvaJaat GOIIIlUq .. &bod. 

(IU) If lUI equ1vaJeat method to the 
ORM fa lANd. the employer ahaU aoaww 
that the .. tbod meeta the fo1lowtac 
c:riLaria: 

(a.c.. 1'1o..1001(d)(I)(III)) 
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(A) iteplicale expo.ute dill. uaed to 
.. tabli.h equivalency .... coUecled in 
.id .. by •• ide fi.ld and laboralory 
comparllOna; a.ad 

(8) The comparilOD Indicatel that iIO% 
of thl lamplel collecled i.a the ranae Q.5 
10 2.0 limel the penaillible limil havl au 
accuracy raAiI of pl\l.l or miDUI 25 
petCInl of the ORM rel"'tl with. 95" 
confidence level .1 demonalnlled by • 
.l.iIlittica11y valid prolocol; and 

(e) The equiv.leDt method il 
documenled a.ad the re.ulta oithe 
compariaon t .. tina .... mai.atained. 

(iv) To .. tWy the moniloriq 
reqWl'emaata of paragraph (d) oi thi. 
a..ctiOD. employera llildt \I.Ie Ihe raulta 
of moniloriq analYli. performed by 
laboralori .. wbich have iuliluted 
qUAlity uauraace proarama thai iac1ude 
the elemanta u pteacribed In Appendix 
A-

(1) Employ~ nOlification 0/ 
monitoring lffSult •• (i) The employer 
aball. ""thin 15 workina day. IIfler tU 
receipt 01 the relulta of a.ay mODlorina 
performed WIder the llaDdud. nOlify the 
MfJ'~ct.d emplOyeel of the .. relullt i.a 
wrilins either individullUy or by 
poltina of multa i.a liD appropriate 
loc:alioa that it accellible to afJeclMd 
emplo)· .... 

(ii) The wriuen notificatioa requ1recl 
by paragraph (d)(7)(i) of thia ItIClioa 
.baU contaia the corrective 
aClion beiDa takan by the employer to 
reduu employ .. expGIura to or below 
the PEL. wlwever monitoring multa 
lDdicalcci thal the PEL bad been 
eueeded. 

(e) RIlIuJalMJ Al'IKU.-{l) 
&lI:Jb/iMNn.nL The employer Ihall 
ellabliah reaWaled ...... wherever 
aitbome concentraliooa or a.be.loa. 
tremolit .. authophyllite. actinolil .. or a 
combiDaUoa of the .. mwraia 11ft ill 
e,.cell of the pennia.lble expo.lIre limil 
prnc:ribed 10 paraaraph (c) or thi. 
aec:Uon. . 

(2) IJ.mQI'CQuon. Reaulated area. 
IhaU be dell\lU'C8ted frolll the rut of the 
workplace ill any m.Mer that alinimiu. 
the number of persona wbo will be 
exposed to ube.tol. lremolite. 
.nthopbyllile. or actinolile. 

(3) ACC4!'" Ac:cnl to reautallKl are .. 
.hall be limited 10 authorized peraooa or 
to penooa authorized by the Acl or 
reautaUooa iaaued puraU&Dt therelo. 

(41 Pro"i:llon of f'fI6piralOI'l. Each 
penon enlerina 1& rquhaled Ille. sbllU be 
lupplied with .nd required to 11M • 
relpirillor. lelecled 10 accord&Jlce with 
paragraph (S)(2) of thi. aacUon. 

(5) Prahibiled Qctjvitj~ .. The employer 
.hall enluta lhal emploY .. 1 do DOl ellt. 
drink. Imoke. chew tobacco or Sum. or 
apply CO'Dlt'liCl i.a th. regW.la4 11ft ... 

(f) M~/hod$ of comp/itlnu.-{l) 
EngintHIrill/l contra/" and wod 
pI'U,·Iit.:u.. (i) Th. elllployer aJu.U 
in.titule ensineerina cooltoll and work 
practice. to reduce IUld mai.ata.in 
employee e:LpoIUrl to or below the 
exposute limil prelCribed in patqnlph 
(c) of thil seclion. ell.Upt to the exLant 
th"l .uch conltoll are Dot f .. libl .. 

(ii) Wherever thei ... ible e.agi.aeeriDa 
cor.eroll and wolk pracUcel thaI c:ao be 
lnatiluted .... DOt lulfldeDt to reduu 
employee expoaure to or below the 
permillible expola&ra limit prelCribed in 
paragrapb (c) oi tbia aectioa, the 
empluyer IhaU 11M them to reduce 
employee exposure lo &be low .. tlevel. 
achievable by the .. coaltoJ. aad ah.all 
lupplemeat them by tha 11M of 
respinllory protectioa that compU .. 
witb the requiremeota at parqraph lB) 
of thil aeclian. 

(iii) For the foUowlna operaUoaa. 
wherever fe •• ible eaai.aeerina CODlrola 
and work practice. that c:ao be 
inltitUled ..... nol Iwnciaatlo reduce the 
employee expo.ura 10 or below the 
pe:miwble UpoIa&ra limit prelCribed in 
jMaragraph (c) or thi. aeclion. the 
employer Ih .. 11 use tham to reduu 
employ" exputure 10 or below o.s fiber 
per cubic cefltimetwr of air (o.·an flight­
hour lime·weisJaled aVUllae) and lluaU 
.upplament them by the 11M 01 any 
cumbinatiCln of relpiratory prolection 
thllt compliel with the reqllil'elllentl of 
par. graph (a) of thi. aectioa. work 
praclicesllad feaaible •• eeri.aa 
controls Ihal wiu reduce employe. 
expolW"e 10 or below the permillibla 
I!ltpolure limit prelCribed ID parapph 
(c;) of thil .ection: Couplina cutoff ill 
priJn3ry asbe.toa cameot pipe 
mttnu{licturing: .. odin, 10 primary aDd 
secondary a.be.toa cemenl Iheet 
ml&Dufllcluring: grind"" in primary and 
secondary mction product 
manulaclurill8: card.ioa a.ad Ipinniq In 
dry lextile proce .... : aod ariDdina Idld 
Illndins i.a primary plilitica 
manul' .cturina. 

REFERENCE FILE 

(iv) Local eXlla"ll ventilalion. Local 
exha\l.ll \'enlilation .nd d\l.lt collcctiun 
'Yltem •• hltll be dcesigned. constructed. 
u.lt.&Ued, and mllinlained In accorcilmCl! 
with lood practicel lUch •• Iho .. fowld 
in ther Americlln NllliuRilI St.ndard 
FWldomenlal1 Co\'emina the Delign and 
Operlltioa of l.ocIlJ ElLhauat Sy'tem .. 
ANSI ZU-1979. 

(\0) PartlculW' tooll. All hand-operatcd 
and power-opetaled 1001. which would 
produce or relea .. filH:ra of ube.toa, 
Iremolite. anthophyllite. Mctinolile. or II 
c:ombwlioa of th ... minerala 10 U to 
L'tpo&e employeel 10 levela in exCllU of 
the elI.poIutII Wnit prelCribed in 
paragr.ph (e] of lbit aec:tion. luc:h liS. 
but DUllimited 10. .. w .. KQrI .... 

abral'\,s wheela, and dri1Ia, lhaU be 
provided with loc:alexba\l.lt venUlati.m 
IYliema which comply with parqraph 
(O(l)(iv) of lhia aectioa. 

(vi) Wet methode. loaoler a. 
practicabl .. a.beatoa, tremoUte. 
authophyllU .. or acUoolite ah.all be 
bodied, mix.ed. applied, removed, cut, 
acored. or otbvwi .. worked Ja a wet 
.tata .uffic:ieJlt to prevut abe .miNloo 
01 aitborae fiberalO u to expoN 
employ ... to levela in excaa of .... 
expoaure limit pracribed 10 panap'apb 
(c) of tbia aecUoa, UDIaa lbe uaefulaeu 
of the p~ would be dim1nilbed 
thereby. 

(vii) Materialt coatainlna ubato.. 
tremo1i ... utbophylUte. or act1AOlU. 
IbMU not be .pplLad by .pnr me&boda. 

(vill) PuUcu1ar producta and 
Ol'Uatioaa. No ube.toe cemant, mortaar. 
coaUna. pout. plular. or aimilar 
IIUIhlrial cODIaini.ng aabettoa. tnmolil .. 
caathopbylli ... or actiAoliLe ahaU be 
recnoveci from bap, cutoaa, or albar 
CGJlWu.ert 10 which th.y .... &hipped. 
without beiDi either wetted, or enclOMd. 
or vuillated 10 a. to prevent elfectively 
the rei .... of alrboru fibera of 
llbulo .. tremoUt .. anthophyllit .. 
acllDOU", or a colllbiaali.m of lbe .. 
rniaenallao •• to expo .. IUDployees to 
wvwla ill eXCI .. 01 the limil prnctibed in 
paragrapb (c;) of tbia Medon. 

(Ix) Comprel.ed air. Compresaed II1r 
.ball DOt be u.aed 10 MnOV. a""etoa, 
lremolil ••• nlhophyllile. or aclinoli:. or 
mIIteriala c:oalainlDl Ubeltoa, tremolU .. 
anthopbyllite. or .clinolite. unl ... the 
compreeaad .it i. lUed in CGJlillllClioa 
_Ith • veACitallon 1,IIem delip.clto 
caphlN the dual cloud enaled by the 
cocnpnaaad air. 

(s.c. 1t1G.10C11(f)(1)(11t) 
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TOXIC SUBSTANCES 

(ZI C4JnlphanC'e pm;;:nm. h) Where Ihe 
FE!. il exceed'lei. the empluyer Ihall 
esld~li.h 'Ind implement II wrillen 
Pl"O" .. rtUR l:l reduce empluyee expusure 10 
Ci, bdnw the limit by me.nl of 
engineerin& aanJ wurlr. pr.ctice conl~oll 
". re4uired by ~aro1gr .. ph to(ll of thIS 
• ectiGn. ,md by the ule of respir.lury 
prolec:tion Where required or Fenni:ted 
under this lection. 

(Iii Such prugrdms IhiAll bt: re"liewed 
and updated it' ne.::esaa:)· to r~f1ccl 
,ignifiCllnl chanllCi In Ihc ... "tUI of Ih. 
employer'l compli4ncc program. 

(iii I Wrialoln progt41J\5 sh .. U b. 
Illbmilled upun rl:4uest for wXillUlr.illiuu 
.nd copy ina to.lh. Alli.tiAnt Secrel .. ry. 
Ih. Director. alCectwd emplo)cl:l Mnd 
d.signaled employe. repre,.anlollil! .... 

(iv) The employ~ Ih:.11 nut u .. 
eOlplu~·.e rotlltion •• a cnl!"111 of 
complwu:&! wilh Ihe Pa. 

(Jl /(espiralDt)· PNtec;tion-(l) 
Ceo.ro!. The ecnployer IhaU provide 
re.pin&lon. and elllUN thal dley aN 

\lWei. where rllquiNd by this aeclion. 
Rei"irahul .haU be \I.Md iD the 
C&lUOWma circumstances: 

(il Durinl the iDtenal MCeSMIY 10 
inat&11 or implemenl fe&lible enalneerinl 
and work pnlC:tlce controls; 

(iilID work operatlOlla, .uch •• 
tnaiatenance and repair "Iiviti ... or 
other activiU .. (or which enlineeriq 
dd work practice controls .re nol 
leuible: 

(iii) ID work .ituadonl when feuible 
dqiaeeriq .nd work practice controla 
.ra DOt yet IUfficient to reciut'.e e"poaure 
10 or bell. w tha expolure Ualit; laDd 

(iv) ID ameraeacie .. 
(1) /lMpiraw •• JectJDlL (i) WhaN 

N.pintora era required UDder tbia 
HCtion. 1M employar abaU .. Iact and 
provldai at DO cOal to lbe employe .. the 
appropriate reapirator al specirled iA 
Tilble 1. The employer .h.aU .. lec:t 
rc:splraton from amona tho •• je-inlly 
appruved .s belna Icceptable (or 
pr&llecUon by \hit Mloe S4iltty and 
He .. llh AdmiDialralion (t.tSHA) .nd by 
the Nalionallnltitllte (or OccllpalillRlll 
Sufety and Heallil (NIOSH) und,u Iho 
"ruvilions 0130 CFR Part lL 

(ii) The .. mpluyer aball provide a 
powueJ. lIir.punryU1J rapirator in liH 
of 41:)' n~ative pMIIU .... felpitator 
lpecifi"d iD Tilille 1 wh"l",,,er: 

(.\1 All empillyee chooael IQ usalhil 
!l'r" uf rclpiralor: and 

(OJ nul respirou"r will provide 
adolquole protection to Ihe ecnpl.,yee. 

T-Io-tI 

T A31..£ 1.-RESPtAATQR't PROT£c:TIOfi ~ As­
lIiST~S, TAEMOl.ITE,. MntOPtf'tWT"E. AltO 

ACr'HOl.HE F.OfAS 

~. co •• c::cwa..w.". 

"'.~­"~~I •. """"' . .. ~~ ........... ----
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tu IUch Ir.nster, it Illcb a dilferln' 
potWon il .. vIlil.ble. 

(~J &"/linIiOr IiI "~slinll. (i) TI" 
1f1lpl:Jyur Ih.ll enlu .... til.1 the rMpir.ttor 
i •• ued to Ihf' ecuplo)'f!e uhibill thot le.st 
pall,iul. rllc~piece leabge .nd Ihltt th. 
n.~piralur ia (itted properly • 

Iii) Fnr e1ac:h emplo=,ee wellli.ljf 
hoI ... _ .. , "s 1. ~ lit ....... _ nt:glllivlI pressure rcllpi:utol"l. r'lIt=loy~1"I 

113 I PUI. :' ::::- -, r~_ .ball pcrfor:1I either quantil:!th;e ar 
""' .. -- 01 10 'IC'lr t.,.. ... _....... ... 'Iu.ahlalive face fil tPo'!I •• 1 the lime of 

,:.I & ~L.I. = =--...... initi;" rilUnl( .nd .11"lIst every .ix 
_ .. __ til all lice I..., ~ _~.... munths tbtreafler. The qualil .. li\·C! fil 

1100 I ~ :, '=-' -.....- 11:.11 may be IIsed only for lei tina the fj, 
2. ................ __ • of h.l(·n\;ll" ""Ipinlon where Ihey ;aN 

- • -- - permitlod to be worn. and Ihall be 
_ .. __ til _" I. =.-....... ~ _ conductt:d in .CCDnJance with '''ppendix 

a: 11000 1I1'E4 ~ ...... ..,..... C l'he tesls IhllU be uted III lelect 
Go ___ 1I.z t. ~ -= ....,... _ _ falcepiecel Ihal provide the requi:ed 

I .. t e-JQ 1I PnI- .... ___ • ...... Ii~olilction III prelCribed In T.b", L 
:"":,,.~....:::---= (h) Prolecliv. wDr! cJDt.',ing Gild · 
................. _ ~il;pn:enl--{l)Pro";~Clnand~.ltan 
- empluyoe ia exposed 10 .1bt:ltoS. 

hal,,· .. '-- ........ '" ..... ___ .trll:noliht. ilnthophyUU •• lIc:tinllliw. ur II 
~.::::..-=.: = =-:-=-='=" ..... c.lmbination of the .. miaenals .1Iowe th, 101'- ____ ..... _...- ,..,.._.. PEL. or where the pouibilit)' 01 e)e 
C J - -..... • ImleUon ewa.. the .mpluyer :ahlaU 

PJ Ra:;piralOl' pragmaL (I) WheN pruvid. at DO COIl to the emplo)'ee and 
respu-ol ... ry proldCliOil i, reqllired. lhe ensun that the employee IIMI 
Icnploy"r ab.J1 !naUtule I Nlplr.ror .pprcpriata protective work dolhiftal 
r.,aar;a&ll in .. cconiaace with 2:9 all .nd aquipmeDt luch II. bill DOt UmilllCl 
1910.134lbJ, (.1). (e). a.od (Q. to: 

(iii The ecnp!oy« abaU peradt aach (i) Covendla or IimiLu lull·body ~ork 
ecnployee who UNI a filt.,. reSI'&ralor to dothina; 
chana~ Ihe fcl,,", .luwnrs whenever 8D (Ii) Clov ... helld coverin ... iUld rool 
inmaN ill breillbina nwluoce is c;a"ertuga; and 
detecled and abaUmaintaiA .... ~uale (iii) Faee ahielda. venled aoaJ ... or 
Illppl) oC mtllt elemeata (or Ihll otbtor appropriate prolec:t1ve equipawlll 
purpal'. which comphea with ilV1D.W &)f l!lil 

(iii) Emplo) ... who wear respitatora 1'Iarr. 
.IwlL be permitted to I ... ve the (ll &moval and .1Drag •• (I) l1ur 
reau1ilt~ area to waah th.1r rac. .... d ecnployer ahal1.naure lbat IlIIIployeel 
reapiralor faceplec:ea wbenever remove work clolhiq CODlamiIw!ed 
oea:eiWIY to preveat Iklo Irritadon with ubeatoa. tramalite. anthophyllite. 
euociated with reaplralor ...... or IIcdaolite CICII, In c:hanae 1'00IIII 

liv) No employee aball bellliped to provided In accorcla.ru:. with pu .... aph ",.ks requl.-ina tbat ue ol .... piralGn if. (iJ(l) of thia MCtioo. 
wiled llPOD hla or hat IDOIt rec:ect (Ii) Tho employer Uall eDIUN that no 
ex.miDaliollo aD ax.a.aUnina phyaic:iaa araployw tau. contaminated work 
d,,'erminel lbet lbe arapl.ly .. will be cinlhinlOW of lha cUqe 100m. u.capt 
unabla 10 functioA oonnallv wurine a tt..l .. employ ... allthorized to do 10 for 
rf!lpintor. or that the ..rety or health uf IbIt purpoae ollauadarina. mainleGUlClo 
Inc employee or olhar employ ... will be or dilpoaaL 
imp.ired by tbe \1M ofa reapirator. Sucb (W) Coatllaainated work clathlat ahaU 
c:mploy .. shall be uaipd to anoth... be placed and ItGnld In dOled 
jou 0," lIiveQ lhe opportuni'y 10 lrUnIfu ccm'ainel"l which pmeat dilpera'oa o( 
la • din_reat poaiUoa wbo .. dllU .. he Ihe •• belta., lftaaoUte. anthophyllite. 
or Ibe iI _ble to perform with the lAme .ad ac:tinnlite oul.aide IU containlit'. 
Imploy.r. In liM .. cne I ... phi~l.rea 
Ilid wit" the I&Ine .. niority. IIIIIUI. aDd (Iv) Conl.lo .... of coalaminaled 
rol'tt of p.y the emplaY.1 had lut pri« protective devicel or work clulbi.,. 

[Sec. 1110.1001(11)(2)(..,1 
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which are ;0 be lIeken oUI of chans" 
rooma or Ih. WOrKFloce (or ele3nin~ 
malnlenance or dliPOS1I1. .hllil bur 
l<Abel. in accordllnce wilh parallraph 
Iill:ll of llu •• eclion. 

III Cleaning and repiaccmcnt. iiI The 
I:mpluyer .hllll delln. liumdcr. rep'U,.. or 
repldcl: prolective clolhing and 
equipmenl required by chil P .. rallruph 10 
m.unl.in Ihl!ir erieclivl!nl:lI. n •• 
empluyer .h .. ll pro,' ide de:.n proll:clive 
clolhltJlI and equlpmenl alll:liIIl ~~ekly 
10 each .. rrecled emplnyr.e. 

(ii) The emploYt!t shall prohiLii thl: 
rem""al o( asbeSlos, ltemolile. 
anlhor-hyUile. and aClino!ile (film 
rrolectin cluthinll and .:qui(lmC!nl by 
Li"""iflll (It shilking. 

(iii) Launderlna o( C(inlilmin.lt!d 
clOihina .hllil be Jone so ilS 10 pn:,,.tlll 
Ihl: relcllle oC airborne fiben oC 
Mlibeslo" ~molit.e. IIntliuph)·lJjle. 
acl;nolile. or a cooibinaUon (II these 
einenll. in exc::n. "I the pt!rnli::sible 
">..polure limit preacribed in purilgrllph 
(cl of Ihis aectioln. 

(iv)luly enlployer who give. 
con laminated clolhinS III IInolher person 
(or launderin, l!lall infurnl luch pcrllCJR 
oCIb~ requiremenl in parqrap" 
(h)(llfiiil of Ihis aeclion 10 elCc:clively 
prevent Ih. relcaae of airwrne filH:rs of 
lllohellos, trcIColilc. anthuphyllitt'. 
actinolile. or a combin:.liun of IhC!sc 
mineral. in exC8sa oC Ih~ Jk'r::lis:;illie 
eAJIOlure limlL 

Iv) The employ!!r shall !Illunn ony 
pl:t'Son who launders or de.na 
prolective clolhing or equipmc:nt 
conlaminalt:d with ubeslO" tremulilc. 
ilnlhophyllil •• or actinolile:. ollhe 
pOlenu .. !ly hannCul effecll oC exposure 
10 atbellO" ltemolile •• nlhuphyllile. 01 

IIclinolile. 
(vi) Contamiaaled ciotblD8 ~all be 

ttanaported iJJ tealed impenn.abl. bag .. 
or olh.r cloted. impermellbl. coaloinen. 
and labeled ill accordance. with 
FareRr.pb (j) o( lbi. aecilon. 

(ii Hni.M loci/iii .. and praclicn­
(1) ChGllll~ 1'00111& (i) 111 •• mployer lhaU 
provide clean change rooma fur 
I:a:plnyee. who wotk iJJ ...... where 
thair aitboma .XpGSun to asbealoa. 
tremolil ... nthophyllil" .ctinolile. or :a 
combination of Ihe .. minerala fa llbov. 
the permi.aibl. exPOlwe limiL 

(ii) The employer .h.1l .RlU ... that 
chana. rooma .re in .ccord .. n~ wilh 

1 1910.141Ie, of Ihil pari. IInd.re 
e4uipped wilh Iwo "pllralll iocke,.. Ot 

slorl"e (ucllilies. 10 ~epllrdled II 10 
prevenl conlominMlion of Ihe empluyec's 
Itn:el d\llhcs (rom hil prulecc\'e work 
cluthina and equipml:nL 

(2) Shu wen. (ii Thl: empluloer IhMlI 
ensure Ihlll employeel who work m 
line ... wh&:re Iheir lIirbome expoluro II 
.. l.Io\'e Ihe prrmissible expolute li~ 
.hawl:r ul Ihl! end of Ihl: ""ork Ihilr. 

(iiI The I:nlpluYl!r sh.1l provide 
shower [dcililiel ""hich comply with 
ll!1l0.141(cijPI o( Ihil part. 

liii) The emflloyer sh.1l en.W"I! thlll 
r.mrlr,)·ec. who lire I?quired tn Ihowet 
rollr~lIunl 10 pilf3gr .. ph li)(2I(i) o( Ihil 
lIeclion do not lea\'1! Ihe work"liu:e 
we.rinx IIny du/hinp or equipnuml worn 
durin: Ihe work shifL 

(3)wllchIWIRS. (i) The cmploy.r shall 
p!'O\id.lunchroom (.alilie. (ur 
I:mployr.e. who work in are. a where 
Iht:ir airborne exposure i •• bove Ih. 
permissible t!J(posure IirniL 

liil The employer .bU eMute th:al . 
lunchnlClm lacililie. hlllo'c II JK'Iilh • . 
pr-=lIure. fillered air lupply. lind lite 
readily occeuible 10 employe.a. 

(iii) The empluyer sh4U eRlure thllt 
employee. whu work in are •• whe ... 
Iheir airt.ome "'ra'ure i • .:above Ih. 
pt:rmissibl" e"'polure Iimil wbh their 
hand. ilnd 13CCI priOI to .. tina- drinking 
01' Imoking. 

(i\ I Thlt emplu)'er Ih.U CDlute tJuat 
empluyee. do not enler lunchroom 
Caciiililla with prolective work dQlhina 
or equipment &&nl ... 1Ulf'1IC8 ubealoa. 
trcmuitle. anlhophyUit •• and a'tioolile 
Cibl!n hilvi been tt:naoved from th. 
dothinS or equipment by nc:cwrjna or 
olher method IbMI rernovel duat withoul 
caulIinll che .Ibello .. ltemoliie. 
.nthophyllile. or uctin~lile to become 
ai;bom.. 

(j) Communication 01 haZGrd. to 
~lIIrlo)·H'.-{l) Wamina .i,1l6. (i) 
Po~ting. W"mina lisn. Ib .. U be provided 
and displ4yad at e.cb regulMleci are .. la 
.ddition, w.rning liana ahaU be poaled 
III IIllllppru.chea to regulalecl .wea 10 
IbilllUl .mplo),ee m.y relld the lip . 
land wke necessary prolccUve Ilepa 
tMrlore anlerina Ih •• rea. 

(ii) Sip lpeaficaliunL 111. waming 
liSRI rwquired by para.,.apb m(l)(i) of 
thi. IGctloa Ihllli bear th. followio. 
lnIormalaon: 

RI:Ft;RENCE FILl: 

DA~CER 
ASDES1'OS 
CANCER .\~D I.U~G DfSEASF. 
HAZARD 
I\l!TtlORI1.EO (lERSONf\EL ONLY 
P.ESP1RA TORS AND (lROTEC.'TIV~ 
CLOTHL~C 
I\RE REQUIRED IN HilS AREA 

(iiil Where minen'!. in thll "'SuIICh!d 
"teU ilre only lremoli", •• nthoph)·11i11l or 
.. ell noli II:. tho umployer may replace Ihe: 
leml ".sbesl"'" with Ihu appropriale 
minerlll aarn .. 

(::) ,,'onlillg /alNt/s. (il Labt:linll. 
Woarnlnlliabeilli _h .. lllle ,,(fixed 10 .. II 
nlw milierillls, miAlure •• Icrap. w ... le. 
dthris. lind olher prolluc;1s colll~ini"" 
a:l"uslo ... l&,.mo!i1~. anlhophyllile. or 
Ilclinolil. fibc:n. ~r 10 Iheir conlaine ..... 

(ii)ueLt!1 lpc:cifiClttioRl. n.e lubel. 
shall comply wilh Ihe requiremenl. of ~ 
CrR 1910.1200(1) o( OSHA', HaDld 
CUlnmUniCllliGn Ilandard. acd !hall 
indude: Ihe f\lllowins in(orm:,lion: 

DA. ".[(;£R 

C(J~'l'AJNS ASBFSTOS FIBERS 
AVUID CREA TINC DUST 
C_'\l'lCF.R A."tO LUNC DfSF.A5E 
IIAZARD 

(iii) Whet? minerall 10 be l .. lIeled '"'' 
nnlv tremolil'. IInthophyllite. or 
.clinulile.lbe emplu .. ~r may n:ploce lhC! 
Il:rm "1I.bealol" with the .rpropriule 
minu:-oIl a .. me. 

(3) Material ~rltty data SMeIJl. 
F.mpluyen who are manuCaciurers ur 
iaapul'lers oC abe. loa. tremoUIa. 
.cnlhojJh)·lUle. or acliaolile or allbcttoa. 
trcloCllilc. IInthophyllile. 01' actionlit. 
products a;hi.1l comply with the 
requirem'!ola rcailtding development o( 
IIUIleriiLI S:;ftly data ,beau .. Ipt!cified 
in 29 CFR lfllo.l2OO(a) oIOSHA'1 
Huard CcunalluUcalion .laadard. 
except a. provided lay p ..... rapb m(4) uf 
chiaHdion. 

(41 n. provi.iona for labela required 
by pMr.agrapb UJ(Z) M (or malarial .. fet)' 
dlla. .becll reqWn:d by para .... ph 0)(3) 
do ant apply wbare: 

(I) Aabnloe. tmnoUIe. anthophyllll ... 
or .ctlnolite fiben have been modified 
by a bunclina a.nt. coatinl- binder. or 
other malerial provided th.t Ih. 
m.nullidurer can demuaatnlle th.t 
dUMalmy reh60ubly COtellNabla u ... 

(lee. 1110.1001(0(41(1)) 
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TOXIC SUBSTANCES 

hctndlins. ~lor"IIt'. dispo,al. prnr."':<ill~. 
IIr 1r;a"~(lOrl:>l ion. no airborne 
cnncc:nlralinn, t)f f.l,erlt of ubCSluII. 
In:rnulill:. IInlhoph)·IIi1e. aCllnolile. ur It 
comOlllilliun Clf Ih'!'t! min~ruls in C:Xr.I ·~~ 
uf Ihe ilclion le\'el will be rel~JI .. d Clr 

(iiI Ashe,lnl. Irr.molile. ilnlh(lph)·lIit~. 
4clinullle. or a combin"lion of Ihese 
m,"~n.!s is pruenl in II produci in 
conc~nlralions leSilhan O.I~. 

(51 E:lIpJurec information alld 
lrali,inM. (i) The employer .lta!1 iUlllilul1t 
It Irllininll prosram (or 0111 em"loYl:d 
who arc t!xposed tu airborne 
cunct:nlrilliuns of ubeltoa. tremCllite. 
lI"tnClph~·lIite. u('linolite. or It 
cl.lmbilliltioll uf Ihese minerlill Itl or 
oIJuve Ih .. ;,,:Iion leur .nlure their 
plltticipMlion in thl: pi oatliln. 

(ii) l·,. .. ininll ihall be provided prior Iu 
or .. Ithlt time nf inili .. lallilnmenl lind 
lit h~"lItllnr.U .. l!y Ihere .. fter. 

(iiiJ The tr.ioins prosram ahllll be 
clmducted in " manner which the 
emplo)'ee is able to wldersland. Tha 
emplo)'cr shllll en.ure that .ach 
employee i. inhumed of the followin,: 

(A) The health .ffect a .. octaled with 
a.bealoa, tremolite. anthopbyllil" or 
actinolite expo.ure; 

(8) Th. relalionahfp between 1JD0kiDc 
and .xpa.ure to •• be.toa, tremoUte. 
anthophyllite, and acliDaUte Ia 
produciq luna cancer: 

(e) The quantity. location. IlWUler of 
\&N, rele .... aad .torea. of ubeato .. 
tremolite. anthophyllit •• or actinolit .. 
and the .pecfic Dature of opention. 
which could N.ult in exposure to 
a.be.toa, ttemolite. anthopbyUit •• or 
actinolite: 

(D) The engiDeerin8 controla aud work 
~ractice .... ociateclwith the 
employ .. •• job uaignment: 

(E) The .pacific procedure. 
implemented to protect employee. Cram 
.xpoaure to ubetlO" treaaolit •• 
anthophyUiIe. or actiaolite •• uch •• 
appropriate work·precticu. emeraeocy 
aad dean-up procedures. and penon.l 
protective equipment to be uaed; 

(F) Tbe pUJ'llOM. propel 11M. and 
limit~tiona of reapiralon and protectiv. 
dothins: 

(e) Th. purpoae and a deacription of 
the medical 'lIIYeillanee prosram 
required by parasrap~ (1) of thl. aection; 

(HI A review of thi. ltandard, 
includins appeadice .. 

(ivl Accealto irUonnation and 
tnlininl material .. 

(AI The amployer ahaU make a copy 
of Ihi. Itandard and ita app.adicea 
readily available without co.t to .U 
affecled employee .. 

(8) The employer .han p~vid .. upon 
reque.a. aU material. rel.tiq to the 
employee inlonnatiol\ aad traiaina 
program to Ih. A •• ialut Secretuy and 
the Irainins prosram to the A.8Iiatant 
Secretary and the Director. 

(kl HOlUekeeping. (1) All.unaeel 
Ihilll be maintained a. free aa . 
practicable of aCCWDulaU"ns of duat. 
and waat. contairuna allbealoa. 
tremolile. anthopbyllite. or actinolite. 

(:!) AU .pilla and .uddea relaa ... of 
milierial conlainina .. be.lo .. tremolite. 
Ilnlhophyllit .. or actinolit. alu&lI be 
cleaned up ••• oon u poaaibl .. 

(3) Surfacea contaminated with 
ubeslO" treaaolite. anthophyUite. or 
actinolit. IIlfIY not be cleaned by the un 
of comp .... sed air. 

(oil VllCUwnlna. HEPA-Dltered 
vllcuumiq equipment abal1 be uaed tor 
vacuuming. Th. equipment abal1 be used 
and emptied in a mann.r which 
minimize. the reentry of a.be.toe. 
tramolile. anthophyWte. or actiaolite 
into th. workplace. 

(5) Shovelina. dry .weepiq ausd dry 
clean-up of ubeato .. tnmolite. 
anthophyllite. or actinolite lDay be uaecl 
only where vacuumina aDd/orw.t 
cll!ilnina are not 'euibl ... 

(8) Wa.t. cliapoa.al. Wut .. lCr8P. 
debri .. bea .. conWa ..... equipment. and 
dothina coatam1naled with ubeatoe. 
tremoUle, anthophyWte. or .ctiDoUte 
consigned for diaposal. abal1 be· 
coUecled and di.poaed of in aealed 
impermeable bap. or other cloaed. 
impanaeable contaiae .... 

(1) MediC4l ,wwiJJGII4»-(l) 
C~neroL-(i) Employ .. ","red. The 
.mploy.r .ball lnatihlt •• medical 
aurveillance Pf'Oll'Ull for aU .mployees 
who are or will be axpoaed to alrbome 
concentrations of fibers of ube.toe. 
tremolile. anthophyUit •• actinolite. or a 
combination of the .. minerala at or 
above the actioa lev.l 
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(il) EJcomination by Q pby.ician. (A) 
The .mployel' .hall ensure that all 
medical .xaminations and procedurea 
are p.rformed by or under tha 
.upervl.ioa 01 a Ucea.ed pbyaJdan. and 
lhaU be provided without COlt to the 
employ .. and al a re'lOuble U:n. and 
place. 

(8) Peraoaa other than Iieensed 
pbyaiciana. who aclmini.ter the 
pwmorwy fwlclioa te'lin8 required by 
thil aection. .haD complet. a tralains 
COllIN in .pirometry lponaored by .11 
appropriate academic or prole •• iol\8l 
institulioQ. 

(2) PrwplQcem.nl .. 'tominotiDll& (i) 
Before an employe. i. a .. iaud to all 
occupatlaQ .xposed 10 airbome 
COac:eacrallORa 01 a.ba.toe. treaaoUte. 
8DtbophyUite. or ac:liaalit. fiben,, ·. 
preplacement aaedlca1 examiuUoa ahaIl 
be provided or made .vailabl. by the 
emplopr. 

(II) Such fX·miMtioD .ba1llDdude. u 
a IIWWlII'" a IUdfcal and work IUatory: 
A complete phyaJcal ..... a.doIl of 1111 
.yat ... with emphuit 011 the 
respiratory .y.tem. tha cardiovuculu .,atem and dlaaatiwe tract: completioa 
of the ... pinto., diaeue ataadudbad 
quesdoaaainl ill Appeadix D. Part 1; a 
chat roeDtpDopam (poe~terfor 
14lL17IDcbuJ; pulmGII&IJ fuaction tnt. 
10 iDclude forced vital capacity (FYC) 
and forc.ecl upJralOly vol .... at 1 
NCGIId (FEY •• J; aDd any addiliaDal 
leall ct.emed appropriate by tM 
.".'ninl phyaidaQ. Illterpret.tioa and 
cluai8catiGa of cbett roentpQopuna 
.halI be conducted ill accordaace with 
AppeodixE. 

(3) Periodic emm;MUtW. (I) Puiodic 
medlca1 u'.iMtioaa abaU be made 
available aDIWally. . 
. (il) 'Ibe ICIOpe of the IMdica1 

examiMtiall abal1 be Ia coalotlMJlCe 
with the protocol aatebUahed III 
parapaph (t)(2)(U). .xcept that the 
frequaacy of cbu\ roeftt8eJlOlrUU aha1l 
be coaducted ID accardanc:8 with Titble 
2. and the abbreviated .taaderdized 
que.tioIuIaire cantaiaed iD Appendix 0. 
Part Z. ahall be adminiatcrecl to the 
amploylf' 

(Sec. 1.1G.1DG1(1)(lKillJ 

P\aDhned by The BUREAU OF NATlOHAL AffAIRS. JHC.. WuNngIOn. D.C. 2G037 
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TAalE 2.-FR£OUEHCY 01' CHEST ROENTGE~ 

v __ ... _ 

(4) Termination -0/ empJoym~nl 
examination •• (i) The employer .hall 
provide. or make available. a 
lennination of employment medical 
examinalion ror any employee who ha. 
be.n exPOled to airborne 
concentration I or fiber. or a.batol. 
trcmolile. anthophyllile. actinolite. or e 
combination of thele mineral. It or 
.bovt the acUon level •. 

(ii) Tbe medical examinatioa IhaU be 
In ICCOrdance with the requirements 01 
the periodJc examinations Ilipulated ill 
paraaraph (1J(3) or thlnection. and shall 
be Jiven withill 30 calendar daYI before 
or after the date of termination of 
employmenL 

(5) &cent e.YaminotiOM. No medical 
examination iI required 01 any 
employ ... if adequate recorda ahow that 
Ibe -employee hal been examined ia 
accordanca with any of the Drecedinc 
parasrapha ((1J(2HI)(4)J within the palt 
1 year period. 

(6) In/ormatJ"OII plO~ided to th. 
phy.ician. The employer "'aU provlda 
the roUowinS inronnallon to lhe 
examiains phyaidan: 

(i) A copy of tbi. standard and 
Appeadice. 0 and Eo 

(i1) A description or the affected 
employee'a dutin a. they ra1at. to the 
employee'a expoaun. 

(iii) The employ .. •• repreaeataUve 
expolun lavel or anUcipa,ed expo.un 
leveL 

(Iv) A detc:ription 01 any perlonal 
protectlye and respiratory equipment 
uaed or 10 be used. 

(v) lnlonnaUon Cram pmrlolll medical 
.. aminatioaa or the affected .mployee 
that la not otherwt .. available to the 
.ltIlDilUna phy.ician. 

(7' Phpician'. wriU4n opiniolL (I) lbe 
employer abaU oblala • writtea aipaed 
opinion fro. the axamiDini phy.idan. 
Thll written opinion IheU contain the 
results of tbemedical examinatioa aud 
Ihall include: 

t ...... --
I IS III» a.... .. .. 

(A) The phyaiclan" opinion aa to 
whelher the employee b •• any delected 
medical condJtion. that would plica the 
employee al an inerelaed ri.k or 
material heellh impairment froID 
expolure 10 alb.llo" tremolit .. 
InlhophyUill, or actinoUtr. 

(8) Any recommended IlmJtationa oa 
the employ.e or upon the ute of 
personal prolective equipmaat auch a 
clothin, or re.piraton: and 

(C) A atatemeat that the employ .. baa 
beeD lalormed by the pbyaldan 01 the 
relult. of the medical .xaminatioa aud 
01 any medical condidona multiq froaa 
a._toa. tremolit .. antbophyWt .. or 
actinolite expoaure that req··jra further 
explaMtion or trealmaaL 

(ii) The employer.haD inatnlct th. 
phYllclan not to rwveu ill the writtea 
opinion given to the employer apacific: 
findlnp or dlapoaee unrelated to 
occupadonal expo.ure to u_toa. 
tremolite. anthophyllite. or ac:tiDoUt .. 

(iii) The employer aha11 provide a 
copy of the phy.lclan'. writtea opiDloa 
10 Ih •• rrected employ .. wtthla 30 d.p 
from ita m:eipL 

(m' ~p'n,.-{l)~ 
mllCl.urements. (i) Th. employ .. alWl 
keep an accurate record of aU 
lIIeaauremeala tUea to IIIOClItor 
employe. expo.UN 10 ube.toa. 
tremolite. anthophylUt .. or acUnoUt, a 
preac:ribed ia parasraph (d) 01 thia 
aec:tioa. 

(II) Thla record abaD Include at leat 
the rollowlng information: . 

(A) Th, date of meuurement 
(8) The operation Inyolvtnr exposure 

to .. bel to .. tremollte. antbophyWt .. ew 
ectlnalit. which ia beiDa moaltored: 

(C) Samplinland analytJcal methode 
uaed and evldance ol tb81r accurac:y; 

(D) Number. duraUoa. and nault. of 
lamplea taken; 

(E) Type or reapiratolJ protective 
deYicea worn. If any: and 

(P) Nam .. lOdal aecurity aumber and 
exposure or the employea WhOM 
upoaunr are ~Dled. 

REFERENCE FILE 

(Iii I The employer .hall main lain thla 
record for allelll thirty (301 yean. ill 
accordlnce with 29 CFR 191D.Z.O. 

(2) Objective data lor 81Cempted 
ofMl'Gl.ioM. (i) Where the proc:e"ina. 
u ... or hand.lina or prodUCll made flo. 
or conlalnina llbeato .. tremolil .. 
anthophyllite. or acUaoUle la exempted 
from olher requirement' or Ihla .. cllon 
IInder paraaraph (d)(2)(iii) 01 thla 
lection. the employer ahaU eatabli.b aad 
malDtain In ar.curale record or obledtve 
dala rellonably reUed UPOIl in aupport 
of the exemption. 

(Ii) The record ahaU include at leaat 
tha roUowirll: 

(A) The product qualllyin, rew 
exemption: 

(9) n. IOUI'C» 01 the objectlye data: 
(C) ne leatina prolocoL retuitl of 

tutiaa. and/or aulyala of the aaatIriaJ 
lor the reJeue or aabealoa. trem.oUt .. 
anthopbyWtI. or acUaollte; 

(0) A dncriptioa of the operation 
exempted and bow the d.ta IUPport the 
exemption: and 

(EJ Other d.ta rwlwaat to the 
operationa. matWl&. proc:euiq, or 
eaaployee expoaura covend by the 
exemptioa. 

(iii' Tb ... pIoyer IhaU malatala tbJa 
record ror the duratiOll olthe .. play". 
relJanCil upoa auch objectlye data. 

tlela.-Tbe empIoJw .. , udlla die ..... 
of CIIIaIpNId OfI8Idudoat eudl .. ......" 
Irede lIIOdaliGM ud ..,aa,.. ...... 1Iau 
10 Iftaialala !be nan. raqulred .., dda 
Mdloa. 

(3) Medical lUlWiUIl/IC& (I) 'l'be 
employ .. abaU lltabUah and lDliataia 
IA accurate record lor uc:A eaapIoy .. 
lubject to madicaJ .urveil1aace bl 
parqrapb (l}(lHI) of !bit aectloa. ill . 
ICCIDtCIanc:e with 21 CfR 111.UD. 

(II) The record aballlndude .t Ieut 
the roUowiaBlalonnauon:. . 

(A) Tbe name and aodal IICW'lIJ 
DWIlbtr of the employee: 

(B) Pbpidaa'a writtaa oplnlaaa: 
(C) Ally alploy .. medlcel complaiatl 

related to exposure to ubeatoe, 
lremollta. aatbopbyWta. or act1nol1te; 
and 

(0) A copy of the lafonudoa 
provided to the phyaidan .. NqUired br 
paraaraph (lJ(II' or thl.lIClJoa. 

(Ui) Tha employer abeU eaaure that 
tble recordla maiDtaiaed ror the 



duration o( employment phil thirty (30) 
ycarll. in accordwlce with zg CFR 
1910.20-

(4) Trainin,. The employer thaU 
maintain aU employee trainin8 recorda 
for OQe (1) year beyond the IAit date 01 
employment 01 that employee. 

(5) Availabilily. (i) The employer. 
upon wrillen reque.t. .haU make aU 
recorda required to be maintained by 
tN. Mction available to the " .. iatant 
Secretary and the Director for 
examination and copying. 

(ii) Th. employer. upon requelt .haU 
make any .xpo.ure record. required by 
p3tagrapb (ml(l) 01 tN. HCtion 
availabl. lor examination and copying 
to aIlected employee .. lormer 
employe ... deaignated repreaentaUvel 
and the Alli.tant Secretary. in 
accordance with 29 CFR 191G.20 (aH') 
andlaHI). 

(iii) Th. employer. upon requ •• t. abaU 
mak. employee medical recorda 
required by paragrapb (m)(2) 01 WI 
MCtion availabl. lor examinatioa and 
copy inS to the .ubiect .mploy.e. to 
anyone hllving the lpecitic written 
colllent oC the .ubject employee. and the 
Alliltant Secretary. ill accordance witb 
29 Q'R IInQ.20. 

(S) TtrlMfer 0/ teCarrb. (1) Th. 
employer .hall comply with the 
requirementl coaceming tranller of 
recorda aetlotth ill 29 CFR 181Q.2.O(b}. 

(ii) Whenever the employer cea ... to 
do buaine •• and there 11 no .uccellOr 
employer to receive and retaia the 
recorde lor th. pre.cribed period, the 
employer .hall notily the Director at 
IUlt 90 day. prior to di,poNI 01 recorda 
and. upon requelt. tranlllUt them to the 
Director. 0 

, ., 

(n) Oburvalion 0/ DJonilDrilJl-{l) 
Employ .. obutvolion. Th. employer 
e1wU provIde affected emploY"1 or 
their' dellpated°repre.entalivel an 
opportunity to obeerve any monitoring 
of .mployee expo.un to ube.toa. 
tremolite. anthopbyUIt .. or actinolit. 
conducted in accordance with 
pata .... ~ (d) or thla aectioa. 0 

(2) Obutvalion pIOCIKIura. Wh.n 
obaervation of the monitoriDa of 
employee .xpo.ure to ube.tOlo 
tremolita. uthopbyllite. or actiDolit. 
requires .ntry Into an area wbere 1M 
UN of protective clothina or equipmeat 
ia rwquired. the obaerver alWl be 

provided with and be reqwrad 10 u.e 
.uch clothil\l and equipment and .hall 
comply with aU other applicable .. (ety 
and health procedura .. 

(o) Datu-(l) Effecti"" dole. Thl. 
.tand .. rd ahan become ellectiv. July 21. 
1986. The requirement. of the .. be. to. 
.tandard ialued in 'Wl. 1972 (31 FR 
11318) ... amended. and publi.hed ill 29 
CFR 1910.1001 (1985) remain ill elfect 
until compliance ia achieved with the 
pandlel provi.iona 01 thil .tandant. 

(2) Start-up dales. All obUaationa ot 
!hi •• tandacd commeDca on the eefective 
dale except a. followa: 

(i) Expo.ure QlonilorUI8. IaJUal 
monitoring required by paragrapb (d)(2) 
oe thil aection sban be completed .. 
.oon al poaaibl. but no liter than 
October 20. 1988. 

(ii) &,uJoted orecu. Rqulatad are •• 
required to be .... bU-bed by paraarapb 
(e) of thi. aect1ollU. ruult of initial 
monitoring aball be lit up .. IOOD a. 
pollible alter the .... ul .. 01 thet 
monitoring .... boWil and notlatar than 
November 17. 1-' 

(iii) R •• pjralDry pro_lion. 
Reapiratory protection requind by 
paralfapb (Id 01 tbi8 aectioa ahal1 be 
proVided allOOn .. pollible but 110 

hiler than the foUowil\llChedule: 
(A) Employeca WbOM 8-hourTWA 

exposure exceeda 2 fiben/=-July Z1. 
1986. 

(8) Employ ... WbOM a-bourTWA 
expoaure exceede the PEL but It leu 
than 2tiben/co-NovtlDber 17.1981. 

(C) Powered air-purifyina mpiratora 
provided WIder paralflpb (a)(2)(iiJ­
'anawy 18, 1887. 

(iv) Hygiene lIIId luncllratJDJ /adlilia. 
Con.truction plallllor c:ha&ng.rooma. 
.howen. lavatorie .. and lunchroom 
lacilitiel .hall be compl.ted no later 
than January 18, 1817: and th ... 
fllcilitie. ahall be conatructed and ia l1li 
no lat.r than July 20. 1881. How.ver. if 
a. part of the compliance pi_II 11 
predicted by an lndependtat 
enaineering r&nll that tftllneerinc 
c:ontroll and work practicea.wW raduc:. 
expo.urea below the permiIIibJe 
expo.ure limit by July 20. 1_ lor 
a£lected employ .... thea aucla facilitia 
need not be completed until 1 year after 
the enaiMerial COIltrola .... COIIlplatcd, 
ilauch controla heve IIOtin fact 
.ucceeded ill raduclq exposure to 
below the permiaaibla exposure Um.IL 
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(v) Emplo)'~~ intormalion and 
lrrlini/lg. Employee inronn .. tion and 
Irainin. required by p"raJjtaph (illSJ 01 
thi •• eclion shall be prQvid4!d II lOon a. 
po •• ible but no litter than October 20. 
1986. 

(vi) Medical sutvel1Jance. Medical 
examinalion. required by piltllGfapb (1) 
of Ihis lection .han be provided .. 100ft 
u. po •• ible but no lilter than No\'ember 
17.1986. 

(vii) CJmpliance progra,'tI. Written 
cumpliance prosrama required by 
parilgrltph (£)(2) 01 thia .ection al a 
nI.ull 01 initial monitonn, .MIl be 
completed lind available or lnapt!ctlon 
and capyin. a I .000 a. pouible but no 
later th.n July 20. 1987. 

(viii) M~thod~ of complillllu The 
enaiDeerina and work practice controla 
a. required by paflBraph (1)(1) shall be 
Impl-=mented a. lOOn at possibl. but no 
I.Aler than July 20. 1988. 

(P) Appendices. (1) Appendicel A. C. 
D. and £ to tbi. aectioa a ... incorporated 
II. part of tbia aectioa and the conlenll 
ol°the .. Appendicea .... ruedatory 

(2) Appeodice. a. P. C and H to tbia 
aectioa .... ioIormational and are not 
intended to create any additional 
obliaatiOlll not otherwiaa impoaed ar to 
detract tram aay exi.tins oblisationa.. 

A..-ua A .. S 1IIIL1III-OtU. ( ga 

.... h.4 "'''''ay 

(Sec. 1110.1001. AfP ... AI 
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duration oC employment pl"l thirty (30) 
yean&, in acc.ordwlC:a With 29 CfR 
191o.m. 

(4) Training. The employer ahaU 
maintain aU employee trainina recorda 
(or ooe (1) year beyond the lalt date or 
employment oC that employee. 

(S) A. yailabiJily. (i) The employer. 
upoa written requett. thall make aU 
recorda required to be maiatained by 
thi. leclioa available to the A.uiatant 
Secretary and the Director Cor 
examination and copying. 

(ii) The employer. upon requelt .hall 
make any expo.ure record. required by 
paragraph (m)(l) oC thi. HCtIoa 
available for examination and copyina 
to affected empioyee .. ronaer 
employee •• delignated repreMntatives 
and th. Allistaat Secretary. in 
ICCOrdance with 29 CFR 191Q.20 (aHa) 
andllHI). 

(iii) Thl employer. upon requl.t. ahaU 
make employee medical recorda 
required by paragrapb (m)(Z) of thi. 
aaclioa available Cor examination and 
copyina to the subject employee, to 
anyone hllYina the specific writtea 
conaent or the .ubiect employee. and the 
AI.i.tant Secretary. in accordance witb 
29 O"R 191Q.2.0. 

(6) Trarufer 0/ recotrb. (1) The 
employer .hall comply with the 
requ.i.rement. coaceminl tranarer oC 
recorda set forth in 29 CFR 181Q.2O(b). 

(ii) Whenever the employer cea.es to 
do buaine .. and there I. no .ua:eNOr 
employer to receive and I'fttaiD the 
recorda Cor the preac:ribed period. the 
employ ... shall aotify the Director at 
I~alt 90 day. prior to di.poaal of recorda 
and. UPOD request. tran.mit them to the 
Director. 

(n) Oburvatian 0/ moniUlriiIH1} 
Employ" oburvalion. The employer 
ahaU proVide effected empioyees or 
their' designated repre.eatatives aD 
opportunity to obMtVe any monJtori.q 
or employee expo.un to aebestoa. 
tremolite. antbopbyUUe. or actiooUte 
condllCled in accordance with 
paraaraph (d) or thll aactiOD. 

(2) Obu"ation pIOCIIdura. WhID 
ob.etVatioD of the moDitoriDa or 
employ" expolure to Ubeltoa. 
tremolitl. aathopbyltit .. or ac:tiaolite 
requ.i.rea entry Into aa erea wbere the 
\1M of protective dothina or equipmeat 
ia reqWred. the obletVer ab.aJ1 be 

provided wilh and be reqwred to us. 
luch clolhilll and equipmeot and Ihall 
comply with III olher applicable aaCety 
and health proc.edureL 

(0) Date..-(1) Effecti"e dot •• Thl. 
Iland"rd .hall become eCrective July n. 
1988. The requirement. of the .. be.tos 
.tandard iuued ia June 191Z (37 FR 
11318). a. amended. and pubUlhed in 29 
CFR 1910.1001 (1985) remain in effect 
until compliance il achieved with the 
pat1lllel provilions oC tN •• tandard. 

(2) Stan· up datI!$. All obligations or 
thi •• tandard commeace oa the errectiv, 
date IIXcept a. CoUowa: 

(I) Ex/HU&Ue l1IonitorUl8. laltiaJ 
moDitoMS required by paragrapb (d)(2) 
of lbi. lectioa shell be completed .. 
loon a. pouible but no later than 
October 20. 1988. 

(ii) RegulaltK/1WQ$. Replat.ed ere •• 
required to be esa.bUahed b)' parqrapb 
(e) of this lectioD u a rault of initial 
monitorina .ball be .. t up .. lOOn as 
po •• ible arter the re.ult. or thet 
monitorina anlulowa and DOt later than 
November 17. lWo 

(iii) R •• piraUlry prol.cliOlL 
Reapiralory protection requited by 
paraaraph (11 oC th1a NeDoa aba1l be 
proVided II lOOn u pouible but aD 
I"ter lhan the rollowina schedule: 

(A) Employeca whOle 8-hour TWA 
exposure exceeda 2 fiben/c:c-Jul), Z1. 
1984. 

(8) Employea wbOll a.bourTWA 
expolure exceeda the PEL but II le .. 
than Z fiben/c:o-Novlmber 17. 1988. 

(e) Powered air-purifyina .... pirators 
provided WIder parasrapb lJ)(Z)(ii}­
January 18, 1987. 

(Iv) Hygitul. and lunchrool1l/aei/ilia. 
Con.trw:tion plana Cor chanaerooma. 
.howe .... lava tori ... aDd lunchroom 
Cacilitie. shall be completed no latll' 
than January 18, 1187: and th ... 
fllcilitie. lhaU be conatructed and ill u .. 
no latar thaa July 20. 1981. Howaver. it 
a. part oC tbe compliaace plan It la 
predicted by aa lndependeat 
eaaineerina r&na that enalaeerina 
controle and work ptaetic:et.wW nduce 
expo.urea below lbe petmiaaibJe 
expo.ure limit by July 20. 1_ for 
affected employ .... thea aw:Ja faciUtt .. 
need not be completed until 1 year aftar 
the ensineeri.q cootrola ere complatcd. 
iC .uc.b control. have aot to fact 
.uc:c:eeded in nduclq upoaure to 
below the penaiulbla expoaure limlL 
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(v) Emplof~e in{ormolion and 
trainillg. Employee inCorm"tion and 
Iraining required by p"ra",aph liI(S\ of 
Ihil lectioR shall be provido!d •• lOon al 
pOllibl. but no litter Ihan October za. 
1988. 

(vi) Medical sUrYeiJ/ance. Medicel 
eXllminalion. required by pllragraph (1) 
oC this .ection shall be provided a. lOOn u. po •• ible but no Illter than No\'ember 
17. 1988. 

(vii) ClJmp/iance progra."II. Writtea 
cumpliance programs required b)' 
parilgtllph (0(2) oC thi. atction as a 
tII.ult of initial monitOrin, .hatt 1M 
completed lind avaLiAble or inapt!ctlon 
and copylaa a •• ooa a. possible but no 
later than Jul), 20. 1987. 

(viii) /rIetJroth of compliance. The 
enaiaeerina and work praclice control. 
as required by paralraph (0(1) shall be 
implemented a.lOOn a. possible but no 
Iiller than July 20. 1988. 

(P) A.ppendices. (1) Appendice. A. Co 
D. and E to thi. aectioa are incorporated 
III part or tbia aectioa aad the cont,ata 
of"thelle Appendicea ere ruanda tory 

(l) Appendice. B. F. C and H to thi. 
aectioa ere informational and are aot 
intended to creat. any additional 
obliaations not oth,rwi .. impaled or to 
detract (rom aay exL.tinS oblisaliona. 

A".,.&l& A .. S 1ftL18II-OIIIIe • f ... 

y..h d t, .... , • .., 
1'1Iia IUlldacory Ippeodla lpecUln tba 

proceda&re I. ualpiq lir IUlplll lor 
uba&aa. IN_Ii ... uthopbyUita, lAd 
.cliDolit. and IPlCir ... quality COG""I 
proced ..... tbat aauat be IIIIpIe .... 1ed by 
Io&bontori .. per{CII'IBioI tba .... lylia. 1M 
IIIIIpliq lAd .... lybCal _tboda dncribad 
below rwpraaat the .luaeall of the availabla 
IDORitariaa _tIaode (1IICIa .1 the NIOSH 7. 
_Lbod) wlaida OSHA CIDGIidua IG be 
.... tiallG adaine adeqlllae employ .. 
IllpowN ....utCNIAI wbUe alIowiAa 
..playetllG UN _Lboda IMI IN .1NedV 
..~bUaMcI wilhla tbair oralAiaa&ionl. Air 
_pIofen wbo IN requited 10 CIDGdud air 
eonilGl'tllll&Ad.ar ,.,.paph (I) of thl 
atudanlIN Nqllind IG aliUae ualytical 
Iabonlorill ttaal _ daia proc.edure. ... 
.qui ....... _tIaod. for s:al1ediaa &ad 
enalpiat IUIfI'-

SGJnp/iIw GIIId NtaJytjt:aJ ProadIllW 
'L n. aaapUaa -..dIu. I. lir ... pIa 

aIwU be aixecI caUuIoee .... Iiltll 
IIIoeaIbta-. n- Mall be deeipaCed by tba 
muulaa_ .. auiaebla I. ubeeloe, 
u..oii&e., .. lbapbyllita, lAd Ictioolile 
-tiAa. See belaw lor njec;liaa at biub. 

[~1I10.1001. Allll a" "' '\) 
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:!. The prele~d wllecliun device thall be 
Ihe 2.5·mm dl ... meler CUMUe ""ilh .n open· 
f~ced 5G-mm nlln.ion co""L Th. 37·mm 
CIIueUI m.y be uMd If nec:aMry but only if 
... nUen jUllificelion for Ih. need 10 UM the 
31·mm CilICt ce.MII. IccompaniH the ,.mple 
result. III Ihl Imployee', exPOlure IIIOnilorina 
RCOrd. 

3. An lit now ,.Ie belween 0.5 liter/min 
."d %.S lilera/min .hell be Mleclad for Ih. zs. 
mm ceMelll. If Ihl 37·mm ce,eeU. i. 1IIId, .a 
lit now rill belween lliler/min .nd z.s 
lilera/mln .h.1I be .ell!cled. 

•. Where poMlbl ... lu!ficienl air volum. 
fot each .it Mmple 'hull he collecled 10 yield 
belw"n 100 .nd 1.300 fill.n pet equu. 
millimeler on lhe membrene filter. If a filc.r 
d .... en. in appe.r.nce or if 100 .. dU'1 i. teea 
an th. filler. Il MCOnd Mmpl •• hall be 
.t.rted. 
~ Ship lhe Mmpl •• la a ritid cont.iner 

""ilh .ulncient packina m.lenal 10 prevent 
dislodaina th. colleclad fiben.. hckinll 
m.,erial th~1 hal • hi'" eleclroll.tic che".e 
an iI. ,un.ce (e ..... xpanded polyslyren.) 
cannol be I&Ied becaUM luch m.teriel ca. 
cauae 10M of fiber. 10 the lidea of the 
caIMU.. . 

L ~Iibra.e eech perean.1 .. mplin. pump 
before and Ifler l1li wilh a rIIPI'IHnUtlWl 
filler CA ... II. 1n.1.lled betw .. " tIte pwtp 
.nd the c.llhrillion devices. 

7. PwrIonaI Mmplel .hlll be laken In the 
-bre.lhinl zone- ollh. employee (I .. ~ 
11I.dtr.d 10 fir near the collar or lapel_It 
Ihe wo"',r'. face). 

L Fiber counla eb.n '" m.de by poaill\re 
ph ... coni,.. .. IIIint a microecope with III • 
10 10 X ,yepiec:AI .nd a 40 10 45 X objective 
for a lotal maSllificatioa of approlliawlely 400 
X and, .. umerical aperture of 0.115 10 0.75-
The ml ICOpe ahaU also be filled with • 
p-een or blue fill .... 

9. The miaoec:ope .baU be fitted wilb • 
W.lton·8eckell eyepiece Iraticule Clllib,..led 
for • fi.ld diameler oC 100 micromelers ( + I 
-Z micromelen). 

10. The ph ..... hin delection limit 01 the 
microacope .hall be aboul 3 dep"lft 
me •• und uaina the HS£ pha .. elWt lell .1 • .1. 

II. oulUned below. 
.. PI.CI the tat .lide on the nUcrolCOpe 

.1 .... nd canler It under Ihe ph ... objectlv .. 

b. Srilll the b\ocka oIlfOOved lIMa iRlo 
fOCUL 

Not.L-T1Ie .Iide conai.la of .... n Mil of 
JrCIOvad U .... lca. m "roov •• 10 •• cIt bIockl 
in dncendin. onJer 01 Yiaibillt, from .... 1 10 
7. lIYeft bellll the 1 ... 1 vl.ibl,. n. 
requirwmenta for •• bealo .. trwntOlit .. 
.nthophyllit .. and acttnolit. counlilll are that 
Iha microecope OptiCi mul _Iv, lhe 
JIOOYed Unn In eel 3 COfIIplelely. allhoush 
the, ... , .ppe.r IOmewhiit faint. and Ihat 
the pvovecl Ii"" in leI ••• nd 7 mut be 
invilibl .. Sel. 4 and Smut be .t leall 

p .. rtially vili"'le bul mOlY VAr)' .liGhll)· in 
vl.lbilily bet""i!en microlCRpn. A micro.cupe 
Ihill raill 10 nll:cl IheM req:riremenls hOI. 
ellher 100 low or 100 hlah a re.olullon 10 be 
uled for .-be.IO •• lremolilo. .nthophyllile. 
Ind IClinolill: counlinl. 

e. If Ih, imlille delerionle .. clean .nd 
.dju.1 the mic:rolcope opllca. If Ihe problen 
perai .... conwullih. micro.cope 
manuf.clurer. .. 

11. Eolch UI of lamplea I.ken ""ill Include 
10 p.!rcenl blilnb or a minimwa of z bl.aka. 
The blank relult. Ih.U be aver.led and 
lubtracled from Iha analyUcal ,"wi. belon 
I't'purlinl' Any .. mplea repreMnltd by a 
blro:.k hninl a fiber COUIIt iA ',,"II of 7 
fibera/100 fields .hllll be "'Iectad. 

I%. The .. mpl" .h.1I be mounled by Ih. 
OIcelon./triICilin _Ihod or a _thod wilh 
an equiv"lenl ind.x of rwlracllon and almil., 
clArily. 

11 ObHrve lha followint col&OlIII. naJee. 
a. Count only fibers aquallo or Ion..,.. Ihan 

S micrometers. M,UIoIIW the I'nalb or QltvIl1 
fiben alOllllhe curve. 

b. Count all partida u ubnloa. treraolil .. 
IIlIlbophyUile •• nd .ctlnolite that bav. , 
lena'h-Io-width rello (upec:t ,..110) 013:1 or 
..... Ier. 

e. Fiber. Iyina enUrel, within lhe boundary 
ollh. Walton-Beckett .... ticul. ftidd ahaU 
receive. count 01 L Fiben awaUla the 
bound.ry once. bavin. OM end within Ihe 
circle. th.lIl'1Ceift the count oC Gal balf , .... ,. 
110 aat count an, fiber that Cl'OIMI the 
JIl1IdcuJ, bounduJ DOn tlwn oace. Jt.led 
lind do nol count 1111 other fiIMn __ 
Ihoulh Ihe, ma, be ",libla oullide the 
arvdicuJe are •• 

d, Count bundl" 01 Dbert II OM fiber 
unlell individual fibera can be ldantifiecl tar 
ob~in. bolh ,ada oIaa Individual fi_. 

.. Counl enoqb araUcuia rrelcla 10 yield 1011 
fibera. Counl a miD ..... 01 m 6e1da; .1Gp 
counlinl at 100 field. .... ardlua 01 fiber 
counL 

14. Blind tealunts ahaIl be canductad at tJw 
rale of 10 percenL 

Quality O1ntlOl ~ 

1. Intr.a.boratuIJ pt'OInIID. Each laboralOlJ 
IInd/oruclt compeD' wilh nora IbaA Gal 

mlcroacopiat couatilll aUdea ahaU "labliab a 
.taUIUcaUy de~ ... ad quallt, allurence 
PfOVUl Involvilll blind recounts and 
compon.ona betw~ miaoacapia" to 
monllorlhe YIlri.biUty of COUIlIInc by ,ach 
miCt'OlCOpI.t .nd bea-n mlcroacaplata. In a 
com pan, with m_ than _labontOlJ. the 
pros,..", Ihalllndude all labontarin uci 
.h.Uallo evaluate the IabantorJ-'Oo 
l.bo,..IOIJ vlliabiUI)'. 

%. InlcriabontOlJ JIfOIf8& !KIa IebontOlJ 
analpina •• be.toe. tretnolite. anthopbyWte. 
.ad .c:linolUe IIIIIplaelor cxapu-

REFERENCE FILE 

dclcnninatioa th.lllmplemcnl a. 
IDtcrl.I __ ICKJ qualil, ... IIt'IIRCa ptOII'lIlI 

Ihlll ••• milllmwn indudee p.rlicipalioa 01 
.. 11"111_0 otlwr indevcndant labo,..I.oc'ieL 
E..da 100lIonilory .h.U JMII1icipela in round 
tubi. IlIIlna .11.eal onca IVery' moaw 
""HII.II, •• I aU tIte olher laboralorialn it. 
Inlatf.boralory qUI Illy '''lIIanClIf'O'lp. £ada 
l.bunlCKJ &hall .ulNn.it IUd" Iyptcal of Ita 
0W1l woriL load for 11M ID thi. JIIVItIA 11M 
round robia thaU be dtlilned and .... ulll 
aaalysed "'ina appropriata .tslialical 
mathocJoloo· 

1 All individul. per(onailll ube.toe. 
lI'emolil ... nlhophyllill, .nd aClinolll' 
.n.I,lia mut hev. laken the NIOSH cd4&rN 
for .amplina and ",alu.Una .irborne 
•• be.loe. IrelDOllta. IOlhophyllit .. aad 
.cllnollt. dut or an aqualiv.lanl COlII'M. 

•• When Ih. 11M of dirrerent mlcroacopca 
canlrlbuia to dlrrorencn bel ___ ten 
and labonlOriea. lbe affect of the dlffereat 
II\lCl'OlCOpe ahall be ev.lualed aod the 
ralcroacape abeU be ,.,lacad. II hICftMIJ. 

S. OunDt reaWll 01 theae lfualilJ 
• •• IIf8DC1 ptOtnIaII ahaU be potted ia Mdt 
laboralolJ 10 kaeo die alieroacopi ... 
Infonned. 

A"...u. ... i .&.a--D-taIW 
,.. # .. I.~n-aa.. 

AadIopb,Wa.. MIl AcdaoIIl. s. .. pII ..... AMI,... H_ Haa.talOlJ 

nia appendix cantUna a detailed 
procadlll'llor lIIIIpIill1l aod anal,... and 
iAc:ludM tboae crilical ae-ts apci8ed .. 
Appeadix A. Eaaployera .... aol rwqund to 
.... dUe procadura. INa tbet .... reqaind 10 
110M Appcadla A. 11M puI1IOIe of Appmdia 8 
.. 10 prowide a detailed .tep-by-etep ... pliaa 
and aaalyail procedure thet coaI'onna to tbe 
alelDlllll apeci8ecI ia AppeDdIa It.. SlDCI tllla 
pruc:ecl1II'I ... , .... Ilandardiae tile aneJylil 
and red.- variabilit,. OSHA IftCOUnIpa 
ampIa,en to _ tJU. .ppeadiA. 

~ n.molj~. Anthophyllite. tI1Id 
Actino/it. Stunplin, tI1Id Ana/";' Melltod 

TecluUque: MiCl'OlCOPY, Ph ... Contrat 
Anlllyte: Fibers (rrwlual C:OW1l) . 
Sample Prepantion: Acel.one/triac:eUn 

method 
Calibnltioa: Pbu ... bift claleclion limit 

.bout :s dearH. 
Rancr. 100 to 1300 Olien/mm a ruter .re. 
Ealinulled limit or delllCtlon: 7 nben/ 

IMI I filler .... 
S.mpler: Filter (0.&-1.% IUD adxed 
~llWo.e e.ler membrane. Z5-11UD 
dLametu) 

Plow nat«: o.s l/mJn 10 z.s l/rain (zs.maa 
CUMlte) 1.0 l/raia to z.s l/miIll37-
auac::auette) 

(Sec. 1110.1001, Appa IdIx 8) ,. 
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Sample volwne: AdlusiiO oblain 100 10 
1300 fibers/mm I 

~lUpmt!nl: Rouline 
Sample 'Iwbilily: Indefinile 
Blank.: 1,", or I4mples (minimum 2) 
Siandatd analytical error: Q.2.5. 

Apphe.bllily: The workina rana. I. 0.02 II 
c:c: (lIl2O-L 'Ir .~mpl"llu 1~ U", ItOB-l. alt 
... mple). The melbod &ive. u Index 01 
.Jlbome a.bato .. Irel1lolil .. IIIlbophyllil •• 
.nd aclinuili. liben bill may tJ. IJMd lar 
alb., mal.n.la .lIch .. Iillrolll .Ia .. br 
iAMtlllll .wtable pw.m.len inlO Ibe 
c:aunWII",Ie .. The I1I8lhod dIM. aot 
J.l.t1l.ruuaIA balwun ube.IOa. lremolil .. 
.n,MphyUil .. and aC:linalil. IIId ulbar llbers. 
Asbe.IO" IremohlA •• nlouphyllil" and 
.C:llnolite fiben Ie .. lhan ta. Q.2.5 II1II 

di.malar wUl nol be cklKI.d by thilllNllhud. 
InIArI.renc:aa: Anr olhar alrilom. fibar m.y 

inlarlare IMnce all partida. _liA" lb. 
c:.ollOlJaa trilari. are c:.ollnlac1. Cluaill1ik. 
pClllda. mey appear filHoua. Hi.h I.vel. of 
nonlibrolll dUll p.rlidel ma, "b.auw fi.,.,. 
In th. nald 01 view and raiM the delec:IiOft 
IimiL 

R .... nla: 1. Acelone. Z. TriaCliIia (alyClltOI 
tnae. .. I.), nqeolll'.d. 

Special prwc:.alliiona: AalOGlla an 
uu..mely ftammabl. Jiqllid and pnc.elllione 
IlUlal be takea DOl to ipattlL Huline of 
ac:etoo. 1IIU11 tJ. done ill • yuill. led 
laboral..y IIUDoI bood Ulinea flamel .... 
• park·&M b.al IOIII'C& 

Eqwpmeac t. CoIIecIiOD dnic:.e: Z5-mna 
e._n. with ~_ ealalllion cowl with 
caUuloae "Ier faller. o.a to 1.1 IDIIl pore •• 
&&Wi b.dwp pad. 

NGUI: AAal,. ,.pra_ttUq rul ... far 
faber Iwc:lLaraUDd belo,.. 11M and diec:ani the 
ruter 10111 mon Ihu S libera/100 fca1da are 
lound. 

z. Pwnoaal NIIIpliaa pump. .... Ier Ihu ar 
eql&81 to CU L/mia.. wilb f1eaibl. c:oaaacw.a 
lubina. 

J. Microec:ope. phaM caa.,. ... with .,...a 
or blu. ruler. I to lOX .yapieca. and 40 10 46JC 
pbaM objectiy. (total mepific:aliaa ca 4OOX: 
numerical aperture ... iJ.66 10 0.75. 
~ SUdaa. &Iaaa. IJnaI .. froal.ed. pre-c14JanecL 

ZS.7Smm. 
5. Cover llipa. U lI. Z5 IIUD. DO. 1 ~ lIftla .. 

otherwiM apedfled b, ~ 
maaulacllllV. 

.. Knil .. No. 1 auqical .I .. L curv.d bllAda. 
7.Tw--. 
.. Flaak. Cuth·type. inaulated Aeck. 2SO 10 

100 m1. (with ainal .. bolecl Nbber alopper and· 
.Ibow·jolnled ala .. IlIbi"" 10 to U aD lonal. 

a. Holplale. Ipark·lree. Ilirrinalype; 
hMuq aw"l.: or iairlred lamp uci 
1II&(lMlic alimlr. 

10. SrriAp. hypodarmic. witb U1Ia. 
neodIa. 

11. GrallC:w.. WDllon·Beci.clllypc: ...,ilb lUO 
101m dillml'ler c:m:uIMt field .1 the apecimea 
pl .. ne (olrell - 0.007115 mID II. (T)1l8 ~ZZI. 

Nal •• -,he .rlliC:lIl. il CIIIlom·mede lor 
I: "cit mlc:tOac:oiN. 

12. tlSE/NPL ph. .. oontrlUll tell IUda. 
M;u~ll 

13. Telesc:upc:. oc:u1;u- pb'M-ria, canlenna. 
I •. St".e DIIU"Ol1Iel.r IQ.01cnm div&aiOlU~ 

~lDpllR' 
1. C.Ii!Jtale eoth l'8",on.1 Uml'IIA. pump 

""lIh • reprclenlalive .. mplar iIIlioe. 
Z. F'''len the Mnlplar 10 the workar'1 lapel 

•• do .. a. pollibl, 10 lhe wOtker'. Il1011"" 

R"mo\"1 Ihtl lOp cavar II'OGI the end of lha 
c:"wl exleruian (upea lace) and orienl loCli 
down. Wrup the joinl bel ween lhe •• Ieader 
and Ihe monilor·. body with ahrink la,. 10 
pn:velll "ir le .. ~ .. 

1. Suhmil Ill,all IWO blankl (or 1~ 01 the 
101,,1 aampl ... whichev. il IInlllarllor aacb 
101 01 _pleL Remov, the capa froaa &be 
fil:ld blank c:aaMI\H aDd 110ft the upa u.ad 
u_lIu ill a dean .,... (be. or boa) dllriDa 
lb. aampline ~riod. ItaplaCII the e.pa Ia the 
U_U" whaa aamplineJa camplateci. 
~ Sampla .1 CU LJrniA or puler. Do aat 

exc:ced 1111110lal dUll &o.dlaa aa 1M filter. 
"dju.1 ..... plin. Row ,..1& Q (L/min), and 
lillie 10 prodllCe a fiber d..wt,. E (rabenl 
1ND1 ). 01100 to 1300 nben/.·13.I5)(10-IO 
5 X loa fibarl per u-.. ruler wltb .ffactive 
caUeclian area (Ac-- IDIIlIU for opUm" • 
COIIIItiI\I praciaioo (_ Ittp Z1 below). 
C.lc:ulata the lDiAiIIlum aampliaa lime., 
'-(mia) al the actloa Ie.al (_ball 01 
the currenl Ilandard), L (U",) of the fibloua 
aat'OlOl beine NIIIpled: 

(Ac)(!) 
c..-

(QKLnO' 

5. Itamov. the field moaIlar at tba tad of 
HIllPJina, replace th. P"111e lop coyer aAd 
amaU and up .. aad lion &be .ocUlar. 

.. Ship the _pia ia a riaid coala1Mt 
wilb IIIffid.lIl pac:Ir.iaa material to pm ... 
ja1Jllin. or cIa.map. 

NcM.-Oo nolllM pal,ltynDI faaaa ill the 
.hippina COGWAat bec.a1lM ol.leccro.ttl1c 
lorc:.el wlUc:h may callM "bet lou froa the 
ul1Ipler f&llar. 

Sal1lple PreparllloA 
No&.-The lIt.jad II to procWc. .-plee 

wilh • amoolh (nan-.,..iny) bac:kpouDcl ill a 
medilllll wilb a ,..rracliv. lade. eq..a1 to ar 
Ie .. Ihu ua. The _thod below colla,..­
OM filler for aaaier 10C&IaiDa and producea 
permuanl mOUDII wbida aN 11801'" lar 
qll.lily conlrol and Inlwlabo,..",fY 
c:omp.rilOn. Olher mowllina lec:hniq~ 
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meehnilih. IlbOve tnlena m.y .tao be uled. 
•.•.. Ih. nonpc:nMnenl field mountina 
lechnique uaed in P • CAM Zla. 

7. Enlurw Iblll Ih, .Ia .. llide •• nd cav. 
.lip' a,.. f,.. 01 dUll and fibers. 

L PI.e. 40 10 00 ml 01 ace Ion. inlo • CIIIlt­
I~pa naalr... Slopper Ih. o..k with a .in.l .. 
bole rubller .Iopper Ihrou.b whith a .1 ... 
lulle "',lend I S 10 I CIII inlo the nuk.. " be 
pwtioa oltha alue lube th41 Alllll the lOp ul 
Ih. IIOPiNr \1 10 10 c:m) i. benl downwllrd in 
III elbo", thai maJ.." ao .fIIII. 01 ZO 10 :IU 
dc:area ...,ilh Ih. honwnlaL 

a. PI.ce the n:.alt in a Ilimne hOlplal. or 
wrap in • b.oun. mand •• Heal lhe ace Ion. 
.... dually lu il. boilin, Lttl1lperalura (ca. 51 
·C&. 

Cu&t1oA-Th, .. celon. vapor IaUlI be 
",noralad In a vunlil .. lacllllOl. hood .. "".y 

. lram 1111 open namal and epark 1Oun:a:t. 
AlIootDaI. bealina melbucia tan ba IIII1d. 
provldiaa All oJlCln 0.111. ar lparka &nil 

prveeaL 
10.. WoIInI either 1M whal ... l1Iple filler ar 

a wad •• cuI (roca th ..... pIe niter OQ e c\aaa 
aWe lIide. 

'" Cui wedpa of c:a. ZS percaaI of tbe filter 
Dha with a ('wved·blade .teelllll'lical kaif. 
UliRII a rodUo, lDOIIaa '" pnv.al .a.na,. 

II. l'!IIC1t Ih .. filler ar wc:d,co!'. J",I ,i..!.! up. Con 
Ih" did •. Sl..Jlic: ,1,,'Ctril.:.ily will Ulu .. :I; ... :ep 
,h .. filler Oft Ibe .lid. IIIIliI il i. cI.ANd. 

c:. Hold IhI- aLl .. slid. l.apportir.a II.~ fill:r 
IIpprollillllll .. ly 1 10 Z an lrom the II" .. IUb. 
Y"rt W!"ll!re I'" "uloae Vllpnr il neapln. 
IrQIII I!;a Maled nilliL The OUI"n. v;apGC" 
..... .:am shuu!.J c:.w .. a eocdeaYlion lpol Oft 
I~.c ala,. llid. e.. Z 10 3 l.:1li la diam.lt!r. Mov. 
II·r .:1"" ali&k ttentl, i:t 1M yapor alrell ... n. 
Iillar allculd c:lHt ia Z to $ eec.llth. filter 
('1U1s. .JiSInru. or it ulhen-i •• :endar.e:J 
\;'"l:lwl·J.:. 11c~ Irolpur Ilrowm is JI:ul\.lbly nul 
.lronR elWlljb. PerklJk~ly wil'8 lite oc.lI •. t 
!K'rt ''',th liillUe 10 prevent li .... ic! ICI!IOIM 
111 :Pfljn~ onto the fill.r. 

eL Ulln. lbe: hypodermic I~"np wllll. u· 
IOo'.:lI" MIldI •• p~r.e 1 10 Z dr.»ps 01 triacetin 
0111 Ihe fill.r. Cenlly lu\Ver 4 clean Z5-mftl 
~ .. iUO &;I,ver Ilip ciuwlllIOto &be l!lter" a 
::"~I :ul1CI. 10 reJlKll Lit. posa;bilily 01 
iornailll bubbilla. U too lDiIay bubble. IOnn or 
In. """",I ollriacalia ill iIIMIO'ic:l"," lhe 
(;U"cr .lap lUy '*"_ clotl .. dl8d withia a lew 
h .. ::rs. . 

0:. ~III. Ih. JId ... ~ ollhe c:ov ... alip to the 
,,:..Ju olMie usiaa • W-q1&8t or aa;1 puli.h. 

~f daariaa 18 IloIw. the lIide 
ptejNolr¥liua IlIlIy be h':..J11hi un II ,",1,,141. 
t 'U'!..Ja:a temperauue r.o "C) 1« 15 ruin 10 
h..~IAQ c:leMifll, CallDlintilUY proa;cad 
intr.ll:ciilll.ly aller c:luriai .nd mnuaLin, .,.. 
r:umph:leeL 

(Sec. 1110.1001, ~ B) 
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r:"llhr""UI; .nd Qu .. lilY C ... ,:r"j 
11. C.."br8l1on of Ihe W.hon·lkr.kell 

1I'411&:,,'e. The diilllDeler. d.(mm,. ul lhe 
corcul .. t c<lun'liIl/ _"''' And Iha disc di.lmelcr 
nl~~' ~ Ipr.cliied ~hcn urJcr'nallho! 
il;Jllcu!e. 

ill. Inser. :.n!' a"illl.hlc Ir,niewe inl<l Ina 
,,~ .. plece lind Iuc:ua 110 'htllhe .r .. ucwe ti'le' 
., r. .r ... rllllnd cleu. 

b. So!I Ihe "pprupri .. lll inLcrpujJllI"t)· 
J, .... n.;e .nd. ,f ilpplicabl •• re:k!llll. 
blll·J&:w.r hnd illaliu.llDenllO 111 .. 1 In. 
1II"lImlir ... 'ion rem .. i.a. CIlRalilnL 

1:. In~' .. u IIw ~ w,,~ J( ph;Aae objective. 
11.1'1.0: • iliSI! ruicnllDcl,r 00 &bel 

In".:uw:ll1IC uL,ccl .I"ile iItld rllCll6 Ihe 
m:cro.&:ope IOn Ihe IlnoJU .. IC liell •• 

e. MI! .. ~u'c lhe m"l/nir,cd irid I,mllih. 
L.I::IIIII. u:;;r'lI.ho: lIl:!!:" ntjeru",III .. r. 

I. RCIiI"~. 'he 1I'.,licult! rrum Ihe 
m'&:ru~cupe lind mca.ure ill "c"",llVid 
lenlllb.l,.(lIIm). Thi. c .. n be.1 be 
acconll'li~hed by usilll a .llIlIe fiui!t.l ~ilb 
vr.mien. 

I. Calculale Ihe circle &!icim,ler. d • .{mlD). ror 
Ihl! Wlillon·B.tul!lI @f.Ucule: 

t.-D 
11."---

L. 

Enmpia._U L. .;. t08 lUll. 1. - 2.93 nun 
.nJ 0 .. 100 um. Ihen d. - %.71 mIL 

h. Check lb. fi,W di4lll.tct. D(lu:cept..bl. 
f"l1l/e tOO _ : Z _) wilb •• ~ .. 
mic:rwa.lar upaKI rwceipl Wlh ..... tiade rJOln 
Ihe m.nulac.:llU'ft. Delllmlln. Ii.:/d .1'ft4 
(naQ-). 

tz' MicrolCOpe adi"'lmenlL Fol!ow Ib" 
mllnul .. clurer·1 i.IGlNcliunli and ,,110 11M 
(nIlO\vUlIF 

a. Adiual III. J:ilhl IOl.lrr.e fur ."en 
illuminatioa .ao,. Ih" fio:ld of "iew ill Ihe 
cord":!.,, iriL 

No&a.-Ku;'lcr iI!umiaHliun I, pA!lotni!d. 
whel'e avail .. bl •• 

b. Focul on lhe pilrticul.!. m..lerilllio be 
lumioel1. 

c:. Maw .ure tIIltl lhe: li.:ld iri. II iA IOCUL 
Colnlcrtd on the .. Dlpll. and open only • 00"'" 10 lully iIIwninlll Ih. field of "iew. 

el. U .. the LclelCOpe ocular lupplied by Ih. 
manufaclurer 10 el1lunl tII.1 the ptlaee rinas 
(illlUluJoar diaplanapl .ad ph ..... biflin. 
.. "'lIkln16) .... conCl'lltric:. • 

13. C!;:c:II. Ih. jlba .... hill cWledioa limil oC 
Ihe m,C2'IMCOpe periudis:ally. 

a. R.muv. Ihl HSE/SPL phll ... contra.I 
leal Ilio1e rro .. ill .bippina conllliAn lAd 
cenler il under Ihe phase objec:1ivL 

b. BnIUj the bloc'" 01 FOovad liael inlo 
I ... .;ua. 

NcM&.-lbe Ilide conailll or lIn'eD eell al 
lrur.vea lea. 2IJ Brounl 10 .ach blockl ia 
JL-,cl!nJ.tI!& order 01 "llIlbilily from Ulll 10 7. 
Th. nrquirementa lor counUAI ar. 111111 lhe 
m'.:NkoJpl! opllel mlUl ,..ul". lhe I/'OOvad 
lalles ,n a.!1 J CIlmpl.: .. lly. 1I11!louan they may 
.ppc .. :- .un~~"~1 ro1l:1l. illld 111.1 Ihe 1fOO".d 
1,Il0l,, iA tel~ 1110 7 mlUI ~ invwbl •• Soe .. 4 
lind S nWII II.! IIlk •• I par".II) "i ..... ,,, bUl 
m.~ Wolry "illhtlYIG "i~"'wly belween 
naicrolCOlIC" A ,IIIUUSC:Upe whlda l;,iJ1 to 
I1lril Ih~. NqutrelUCnll twa .ither IOu low or 
10>0 ha~ , resolution 10 be uNd lur IIb .. loe, 
1I'1lDulile. anlJlOlllayUtI" In.! o1C1lGoJlite 
l:ooJt:!IIIII· 

c:. II Ih. im.1se qu..lili' .Ienoli.LcIl, c:Je.n 
'he micrulClOpe ol'lica .1Id. if Ih. p","'I"1Il 
~.!rsi .... conault the mic:ruec:ope 
naillnulacluret. 

14. QUlllilY cUliltal uf fiber 1."011n'" 

I. Pre"..nr or'" CIlunl fi.ld blanILa .lona 
",ilh lbe iield wlllploeL IWpout lb. COWIIla 011 

each bbnl.;. CMlcullll" the _Ia ollb. fieW 
bl • .u. eounll lind .Ublrut Ibis v.lua Ira .. 
.ach a.1IUpll counl belore .. p!Xti.a. the 
raW ... 

Noa. L-l'b. id.nLiiy 01 the billaa rallen 
ahould IMt WIWwn 10 Abe cowal4l!l' until aU 
C<lWlI. hav" b.."t!n COIIIplea.d. 

N41 .. z: U • racld bJaak yicl.Jt fiber coun .. 
&n!.IW than 7 liben/IOO lielda. rep.xt 
puwibll coal/AmiaaatioA or lhe .. mpl ... 

b. ~duna blwd IWCoMIAta by 0. MIlle 
counlotr on to percenl 01 mien counted 
(.Iide, reb.beled by • perwIl adw thllllbe 
counler). 

15. UN th.,oUowill ..... to de ...... 
whdaar • potir of COUDII .. the ..... lii .. 
sb~uIJ be re~Iad bea:a .... of pcIIIibJe biu. 
1\ia l"'IilllI'; Nlinwl .. the CIDIIDtIaa 
,epeOtlability "I lhot 9i5 CGIIfIdace lneL 
DWCMrd Ihlt! IllUDpIe ilAbe diffanau betw .. 
the two c:.:IWlII .ueeda V7(F)I.. wbuw 
P ~ .Ve(". of lb. two fiber COWlta aad 
.. ~rew!ive 'Iaadard dtlviltlioa. wbicb aIaouJd 
be dlrived by eada wbar4lOrJ bued 011 
bitlorical iD-houM del&. 

NalA.-ll, pAir 01 CDUA&a II .. jectad ••• 
raWI allbil Ina. I'ICOUIllIbe I'IIII&iAiq 
_PIM ill the N' aDd .... the 1M"; c:ouatI 
IIj.iAal lb. rllll CIOWlta. Dlacard .u .. jec:IM 
poired c:ounltl. 

1a. Enro1I .ac:b acw COWltar III • lra1aln • 
co",.., lbal campara pedarm:&IIGI 01 
enunliln on I vari.ly ol..mpWa uai.a& IbJe 
proc:.tuiW'tl. 

No&e.-T~ enlu .. aoocl .. pradudbllll,. all 
lIIlIot,d.oriH '",II/lCd la ubntoa. II'IJIII.oU&.. 
anihophylllil. Ilnd lIc:linolila cuunliDI'" 
requiM 10 pllrtic:lPillI. ill the 1'raOc:i.nc:y 
Atwl~"ic:al Te,Iinl (PAT) fIroIrua and ah.oulal 
ruulinely partlcipale wllb alb .. ubnloe. 
lteltloJlile . .nlhopb .. WI .. aDd Ictlaolile fiber 

REFERENCE F!LE 

WWlllnllllbonrlorio!l In III. ul:h.an"ot 01 field 
'IImpl" 10 compare per(urmance uf COUftlera. 
Mce.uNlDenl 

11. Plilc. 11111 .lid. on Ihe Dllc.:ho1ai~"'II;a&:e 
ollh. calibr.led DUCtOICOpe w,lII Ih. cenl. 
ollhc mlo!r wader Ih. objcc:u".len •. FOI:'u, 
the micrD5COpe on the pilin. ollh. lillu. 

la. Rcaul.uty c:hedl phaae-nnc .a1iINllenl 
and Ko"'er IIIUIIINlion. 

11l The 10U.owinj ... lbe counlins NI",: 
a. COWII oaly fiben lonser Itwa S WL 

MIIA.ure lb. Ienalh 01 c:un'ccI fihen alonl tile 
cune. 

b. Counl only flben willa. lenl,Ia·Io-widlb 
rada t'qualla or P'ltller tIwa :J:L 

c:. For fiberllboil O'OSI III. bound"ry uf Ih. 
....I/cul. fill&l, do lIIe rollowina: 

L CoWlt aay fib.r lonlcr III. S Ulll Ih .. 1 U .. 
.nlirely wilhin III ..... tic:ul. area. 

%. Counl II \oW fiber any fitwr wilb nnly on. 
.ad Iyinl wilbia Ih • .,..II~,II areL 

3. Do aul COWlI .ny fiber lbal CI'CIUI Ih. 
paticu1e bouadary IIUIrI Chan once. 

.. Rejec:l aDd do DOt collAI ..u otJu fI~ra .. 
el. Coual bu.adIee 01 raben •• on. fiber 

UAlaa indMdullihera CIIG be ialeatilied by 
obMtvilli bolb eada 01, fiber. 

L Counl uolllh .... 1iaaIa fI.ld. to yilld lOG 
fiblln, CowII • llliAiauaa 01210 o.Ida. Slop .1 
tOO r .. lda reprdIau 01 rlber CDIIGL 

ZG. SWt CCItIAIia& tram one ead ollbe mter 
.nd ~ aIoal 8 radiallillollo tba alber 
end. wft eilher lip or doWll oa tba mlar.1NI 
CDDdauelll the .."..... dirwc:tloa. Sttlect fi&:Ida . 
..odoaaly bJ Iookiaa .w.y from tba eyepiece 
brie0J wfUIa advancial tba ...... alcel ...... 
Wbea 118 ........ c:oven c:a. \6t ... .ate 
01 the field olN •• re;.ct the fteld &Ad Mltact 
aDIIlber. Do DOt repon .. jecIed BeIda III lbe 
alllllboir 0I1utaI1Y1da COIIGtId. 

.......-W .... COIIGdaa. fteId. cantiDuaualy 
KllII. rup 01 foce1,..... by DWiDI tbe 
11M roc:ua bob Ie det.ec:I WW7 .. fIbera 
wbic:h "'ve beCDma e.bedded la !be BlI •• 
11Ie 1IIIalI-diaIut8r &ben will be .IIJ laint 
but ... aa Ia&portanl CDDlributi.oa 10 tha total 
CDUDL 

CakulaIioDa 
D. Calcu1a .. aDd rwport &ber daaUl, .. 

the iii ... I (&ben/_a); by diYidi.q tba 
Io&al fiber COIlA&' P: alaua tba ... new 
blaak CDUD&. L bJ the _ber 01 nelda, II; 
&lid the 1Icld ...... ~ (CLGInI_1 Cor. 
property caUbnla4 Wall ... Beck.ett 
.,_IicuIe): 

P-B. 
1-- llbera/ ... 1 

(D)(At) 
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. a. C"'c;;t..le .he .;onccnlralion. C Ir/c.cl ... 
Illhl~ In I~e "t \'"Iulli .... mpl.u. V ILl. III ina 
the .lfcCllvlI CClI!lICllon Vola 01 tb. iilt.:l. A. 
(3a.~ mm' lUI .I !:i-mm lllloerl: 

C .. /I::I\,\c\ 

VI 111'1 
No ••. -I'erlu .. hc .. :i), rJu,c& "nd .uljw.. Inc 

\';,1". nl A.. IIM':I:U.ry. 

,\ppelldia. C 10 11'III,IC1O'-QIUIi~IiIo" and 
Quaatia.o\i" •• '11 1 "'li,11I Pruccdllnr­
Mewt.&ory 

QI.I .. Ii ••• iIo'Q til T ..... PraIIM:DU 

I. 1~,.(II/lyJ A,'tlo/c' j'rulUCIIJ. 

A Odor Thre.huld Sr..lftninl 

1. ,(hree I·lilcr NI" .. jMS ",ilh mr.IOIllidl 
It:;;. ~I~..an or,DeIl i41'11\1In: n:quited. 

l. O.J ... t-rrcu •• der (L.j. lIi.liiied or .prin, 
...... lr) III .""ra,jRi"I.:I), :L5' C .""11 u.. ".cd 
I.~ 1!Ie: .ulilliun .. 

:&. 'Ow ilOtlm)'llIr~III'c (IMI ( .. 1.0 knuwlI 
1t11"lpt>nl: .. I .. g·I.te-II'orJi. IiUhali..a iI 
"I!'""red It)' IIdiJill8 1 CC 01 pute 11\. ... '0 IIOD c.c 
01 udor 1m wllter ia a l-1i .... jar and ~hukinl 
lur lO sel»nd .. ll1il IOluciun .b.dl lilt 
p",,,,,red new •• ( .. ,. w .. Uy. 

4. 1': lCt'CeI1inK ..... .dtllil be coaduc.ed in 
u nlCw tepa, .... llOC Ihe mom IIWId 1111 
, .. lu;clli. IfI,li"", Tha Iwa IQCMIII alwl! .. WI;U 
h'o.ilMled INI IhIlU nol lilt CGlU\4.1:led 10 the 
Ii:m, nlCircub'ir\i vcalilillion .y.I.:n. 

S. The odar 'u' 101".iun I. P"'fllm! in II 
.... XIII.! iut b!-, plucill8 G.4 CL w the iI.D. 
... hdioa in.o sw CC ul odor "L~ w,,11It \&lin, a 
~e"" dropper or pipette. Shuk. lilt' :Ill 
lC'Cullli'lind IIl1uw '0 .I.nd lor .wo 10 IhrM 
minu'e. 11'1 .hlll lhe 1M CQCIUft'ndiun IIbt1". 
.Iao liquid caay rncb eqlllIaOOwn. 111i. 
..,1.:1"'4 lIUly bot I&IICd lor only '11" dIIy. 

8. A Ic.;l bll.n\I. iI prcpl&nld iA 1& lhird illr by 
IIddlna sw cc oC odor 1ft,. w.'.r, 

i. Th. odut IHlllnd les. bhIU/II,. UIllU b. 
11I~II,"od 1 i&Ad 1 lor ill' ililtn'ilic;,lion.1I the 
I.at",,, ~ put on .be lida dIllY CIlA be 
IM'~Uy pet:1ed. dried ure IIMl\vilcbed lu 
lIlai"'uan the anlL'Irily oJ the I ... L 

.. l11c luUowina i ... lrw:tiOlll ahall be Iypcd 
can 1& card Ilnd plao:ec1 oa Ih. laltl. in froo. 01 
1M .wo ... 1 jan (I.e, 1 lind %1: -n.e PIllJlOM 
... 1 Ib1a 'ul iI '0 dll • .nnInll il YOIl can _U 
b&.I\cIAI oil .lll law c:onan .... tioA. The .wo 
oo..1ee In Iroa. or yo" cool:aln wa'''''. Ooc 01 
tl.ca",.\,ut.k:, .. lao CClnlllilll a .mlllllllDOllll' ul 
botIwNa oil: Be IIIN the COUR al. un IlpL 
th&:A IIwke .. t:h boul. lur hvu seGlnUa.. 
UI\IICft:W .he lid oJ .. cb bo.tle. oae a. II tllM, 
... d miff •• the mouth ol.he bo.tle. lnwa" '0 the .... con.J\K.'tor which boula conl:aina 
11."111\1 oil" 

I. Th. mir.'ure, I&6C:d in .he 1M odor 
dL .ccU"" ... 1 .h~1l be pr.cpal'P.d in lin .re. 
tIC'plUllI. II"GtIl "'here Ihu 'nl i. perl'onned. iD 
order 10 pre"enl "lfaclory lu'i",e in .ha 
... bfCCI· 

10. II Ih,· Irol ... I..,I:CI II un .. b .... lU CUI'"",II)' 

Itl,·"I.f)' Ih ... I:" t.OUI .. ,NU, the odur I.~I 
.... b .. nn. Illc 1.'\1\ qUllh ... u\c III ""I m .. )· nut 
Iw. u,1'd, 

11. Ii tI .. : Itl.1 ,ubi.:c' C:OrrKtly id"nli,i .. 1 Ih" 
I"r conl.inlnl! Ihe odot Ir.11 .ull.lhnn, Ibe 11'11 
, .. bject ma)' prac'f!t!Cllo re«p:rlliar 1I'1l-r..ioft 
"lid fil I~ .. anj. 

It. R;'to,'ir~lor Scl...:liun 
1. 1'11&0 ..... 1 .ubieci ./ ... IIb" .. lIol"t:J '"pick 

Ihe mo •• cor.alorl .. lIle nrtI~lr .. l~r 'rolll a 
... le':I,un iIIcludinll rrlpirll'oca 1.11 \'ariOlll 

III&:. from diffrtllnl ~nu~:ae'w'rL '01. 
»I'I&,elioA sh411 iodut1e II' 1.:111 Ii" •• i"", c.c 
"'_ .. um.ric: h .. 11 l"cIII'il:Ce •• lrom 1&1 IHIl lwo 
nl4n .. lu'lu"' .... 
~ '(h. aclccliun pruceu .h.U be LOnliucIL'Ci 

ill. raolll "PUll'. ItulII the 1i.·Ie,I choIlIll.cr 
\It p .... vent odvr 1.liGue. Pnor '0 Ihe IIllectloo 
prure ... tha .... aublccI .helU be ,hClwQ huw 
I" )lUI on " reapiralor. bow il .hould be 
I"'.ilill"ed lin lb. III ca. "uw 10"1 .Ir.IP 
1111151011 lind bow to M.anaine a 
-comlaruble- mop&r.'or, A mltrOt IIWl be 
1I\· .. i1~IlI. '0 Il"&" the llibjecl ia cyMiIlolUnl 
.I.e fil .nea pusilioJU .... 01 u.. rnpitMtur, 'l1aia 
iIIoilnlClion _y not QJNUI"I. the aub,ed'. 
IUnDIIl tntiAinii on rapintar 11M. III it ia only 
" review, 

3. ·lb .... 1 ,,,hjed WIoukIIIIIdoan.aad thaI 
Ibll IImploy .. I. bcina ""'-d 10 aalac:t the 
""pltalot w"lcIt provldn die MOlt 
comlorl .. bla IlL £acb raplrator raprnettll a 
dilleren •• IU and ebMpc uct. II &1 propert,. 
and UII'd pnJperty will proviGe adequate 
pmlcdion. 

4. 111. I ... aubjec:t hoJcIa .ada CllCapiece up 
10 1M I .. ce aDd eliminalft ilION wbida 
.. b~iw,ly do 001 "we a comlonabl. fiL 
NOr1lllllly ..... J.c:t.Ioo wW besia witll. half· 
_,k aad il • pd fil c:aonat be lound. die 
.ubjec' wW be .aUd 10 1ft( tile lulIl~ 
r"pin'on. (A .... U paaatqe oluen will 
no. be abl. '0 .... r 1&11) hall-cDllllc.) 
~ Th. IIIDn coaUortIIbla fllCepiecIe aN 

IIClIIId: the moe. awlonabltt _Ik iI donaed 
and "'om alleGlt fill' nlin.:tn CD ...... 
comlort. All ckIaniAa IIDd adjuabD.te 01 abe 
l.cepiltClt IAliU b. pedonned by tbe teel 
."lojllC' withoul aaaiaIanca IftMII Ihe .... 
CiIMIducuIf or other s-r- AMi.teaca ia 
.... u&ni conlud CIA be Ii'" by di8CUllin& 
lbe poiQI' in .. below. If the .... wbject .. au. 'limiliar with uailaa • paniaalat nepinator. 
1M Ie.' .ubjllCl abaU be ciirecl. to dan tboe 
1RIIWr. ""rnal tim ... Dd to adjua& the .tr.pe 
• :1(;" tilDe .e; ~ .dep. at ... Uq JIftIIIW 
ICnaion CiO lbe .Irapa.. 

.. Alaellmanl of c:omIort ahaU iacludl 
ruiew"'- Ih.loUoWinC poiAIa with abe .... 
.ubjcc' lind aUowing abe .... aubject 
.dequa'e lim. to det.enN1M tbe colllfm allha 
rnpintor: 

• Poailioninl ,,'muk oa DUM. 
• Roum I~ .~ .• prlllC:Q!uIL 
• RoonI 10 1IIIk. 
• Pnai.ioniDIIIIIIM on r~ and c:beeka. 
7.111 .. lollowi"l criteria IIhIIU be UMCI '0 

hllill d.lcnn.ine lhe IldeqlUlq 01 Ihe rapinl'" 
fat: 

_ .. _..,.... ... 
• CI-'n ""'perl" (,I .. ced. 
• Str:.p l.:n~lnn. 
• FII .. ao •• nUM: b';~. 
• Oi"IOII\Cf! 1""" no .. I" chin. 
• 1 "lIdllnl,}' '1.1 tl.ip, 
• S.1I·ul.N,"lIlIc.on In m!lTDr. 
I. Th. leal lull.ft:' .I:IIU conducl .h. 

wn\~nlion .. l :Ie ••• "'. lind pu.iUv .. ~1II'8 
fil cileck. ( ..... w:c ANS! ZbL:-IU11O" BeION 
cunliuctinll liw nqta.i\'L- or poailiv .. ptc ....... 
1 •• 1 Ihe ... t.icte:. 1114111 .... old '0 -"'a'" the 
UIW tty ",pldl), mo,·c:\l: lhe Mad lram .ide­
Iu-Iide iliad up and dn", ... "hile IAllins :a I.w 
d,,"p bre.lha. 

8.111 •• .,. •• "hjG,' I. no,., ",ad)'I." I" 
Il1ltan", 

In. AI'",r f!1I4t;in~ Ihe iiI .e ... Ihe II,. "'''jed 
~""lIlA qUl'ltiuned III1"i:. h....,utllll tIw 
a.mlutt ullhe rClpiral,",. II il .... bes;u" .. 
hncumlurubl.t. ar.other IOOdI:I 01 rc.pi:-4'ur 
.1 .... 11Je lrilld. 

ll, 'I'he .m.,Juy"" 6!wU IIIIIIIVID u.. 
upportuoily lu .. ,I&:cl II dill_. iaccpi_ 
"ad be h:',""CCI il the cb,*," IIIa:picce 
~_. illCl"ell .. ~I)· "",·Glftlonabt. IIll1ay 
tillle. 

r.. nlTesl 
t. 'n.. iii teat ch;a.,obw ahIIU be ai .. a.r 14 • 

dow !oS ,tal &lnuIa liOlt auapcndad in .. arteeI 
avet' a Z luo. dI .. IIMI .. hMW, 10 tlwtl _ lup 
ol_ .... , I. about IInchee abov. tbe 
'"I aut>jecl', bAcl. Tbe inliGe lop CItI •• al 
the dwNlMr u...U haw •• MMdJ book 
.uadwd. 

Z. EKh rapin'lIIl11ed ror the n.tiDa lind III 
la ..... .a..u be equipped wltll cqanic Yapar 
canridpt or on ... proleclloa ap.ioll orpniC 
vapors. The cutrid.- or ....... abll be 
dldJled a. leu ... Illy. 

3. All« Mlectint. doMI ... IIAII prcIfIftt,. 
aclj""iIIa a roepinltor. &be ..... !abject ahaIl 
wa., il CD .... fit lMq I'QQIL 1111. IQCIIII ~ 
b. upent. froca the ,.. IIMII Cor odor 
ti&rfthold ICteeIIiIIc a.ad ... pintar .. ledioG, 
ud altaU bt .. itll \·eftlilllllld. u by l1li e.WIIII 
lill: or 1Mb haocl. to pAlvent "MIIII ft'O. 
wn.&llliaatiol\. 

.. A CiDI'r of &be lollowlDa ... 1 IUIdIeI 
lind r..inbaw ..-.. ahaIl be .. peel to Ihe 
inaide oflhe "" &J-.. cnt.er: 

TaI.Rxt:~_ 

i. ... _aormaUr. 
IL .. the deaply. Be oenaln brutlaa .... 

IMp lAd repic.r, 
ii .. T IlI1l bead aU the w., .... ODI a&.Ie 10 

the at"-....... _ eedt aide. Be aoftaia 
_elllftl iI.....,.. ... Do DOC ...... tile 
I'lllpinllor ... 1aet .... 1IIIouIdan. 

Iy. Nud bead IIP"IIICkiawL IohaII wbea 
bo-ad ill.1he IuD up poei'ic.G (Iookiaa toward 
c::ci1incJ. Be c:.tllla _Iiana .ra CDlftpilte aM 
IDIIdr ua-t elY", aecoc:d. 00 001 buaIp the 
mapinlor _ Ihe ella&. 

v. T.uw.. TlIlk .Ioud lAd alowly for 
.......... lIIiout ... n..laUawlaa pu-~"" t. 
QUad tbe IWabow Ita ...... Ilaadina It wUI 

(Sec. 1'10.1001, ~ C) 
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r~sull in • "'id. "l1l4I ol'ltciallnOv"",.:ul, 
aad Ihu. Joe u.c .. h.llo ulid,' Ihi. rcquircml!l:l 
A:letn4lh. PIIlIMp. whicli ICrve Ihe ",me 
pUrp<lte m.y .1100 be uaed. 

VI. 1088lnl: in pl.c\:. 
,·,i. 8reollhc notnlllily. 

RO/lllto,,, Pus~~ 

When Ihe .unlixhl lirike. r.lftdrope In tha 
lIir. Ih.·~ .cl hlo.e • pri.:n .nd form a r.inho",. 
The rltlnbow II a dlYlilon 01 while IIghl inlo 
meny beaulilul colo,... TheM lIke Ihe Ih.p« 
01 I lonl round .rch. wilh III palh high 
ftbove. and il. two and. Ipplrenuy beyond 
fhe hOllzon. There I ... ccotdinalo lernd. I 
boilina POI ollOld II one ead. People look bUI 
no onC' .yer f,"cia IL When. IMn loob lor 
IIOmefhi"" beyond IUdI.. bll Inancia My he II 
loolo.in. for lhe peal olllOld .1 Ih. and oldie 
rainbow. 

S. lAch leal .fJb/1ICt .hlll Weer dI. 
tftpiralClC' lor IlIa .. , lQ miDul .. IMfore 
.llIrtlnllha fillea" . 

a. Upon enlerine die !"I chlm •• the leal 
aub/act ahlll be J\"" a Iindl by , incll piace 
of p.per cuwal or other paroua ablOtb.a1 
e.inalc ply IIIlleria!. lolded ia hIlI and wclled 
with ~,.. of OM a: of pwtIJAA. 
'f'le 1 .. llUb/act ahaI.I h.", die wei Iowa! oa 
I"c hook .1 the top 01 lbe chamber. 

7. Allow lwo mi.auln lor ch.lM Inl 
'.:Jllccr:lrallon 10 bit rec:c:hcd !wIll,... ltacti", 
th. fil·lnluf't"dlcl. 11Iil w~'" be.n 
Ipprojln..l. Ume 10 talk- with tIM 1e.1 .ubjacl. 
10 upl.ln Iloa fit tat. 11M ilDpotlllAc:a of 
c:uoperatioQ, Ih. putpOM fur ch. head 
n .. n;iaa. or 10 dcmanalhla tclM 01 the 
"ACrdW" 

L Eada .IW'CI .. dnafbed ill C4 ,bov. 
&halllM parfonapj for at lea" OM miaulL 

8. If It UIJ d_ darinlthe leal. Ihlt subject 
delICtI 1M banana-like odor 0I1AA. die leat 
h .. I.iled. ",. IUbject .h.1I qulckl, r.dl froIft 
Ihe Inl ch.m~.ad Inw ch. Inl ara. 10 
I,,\lid allar.te., f.lipe. 

10. If the Inl I. I.iled. the .. blect alwll 
relt,m to die .. 11Cl1nD roam Uld·r'IIDOW the 
""pir.lor. ,.,.,.11 the odor NnliIlYIr, ..... 
1O!'1ec:t ud puC ... aaochar .... pit.cur. I.cuna 10 
the 11.1 c:beaber •• 1Id ••• in beaill Uw 
procedure dacrit.l III &he qt) Ihroucb q') 
.bo_ The procaa coaliAun UDIII I 
rnpiralor th.1 fill _II ts.. been I~ 
Should ch. odor aenalt1ylly In' be r.lled,the 
Albjecl ah&Il w.U .bout 5 "nuln tlelON 
rdestln .. Odor aenalUvltr wlU _Uy bav. 
racuf1led by Ihll tim .. 

n. 11 • panaca c:a1lllOf IJUI the lit 1 .. 1 
dncribed lbov. -Irina • hell·_a 
retlpiralor from &he av&lllble .. llCdoa. fuU 
receplace IIIOCIala caUit boa I&Md. 

U. When a rnptralor II louad thlt .,.... 
the tat. ...... bject brMb the I_I end 
labe • bn.th boar_ .xitlne the dI ... bar. 
1111. Ie 10 ..... dI.t .... ral108 die 1111 
.ubfeet II DOC -wn, 11M 1M Ie .... aood III 
01 the .... plralOr IlICIqIi __ I and DOC 
ollldGrJ Cad ... 

12. WlIen lb. Inlaubjeclilavea the 
c:h.mller. the .ubject &h.1I .-.cao"c \U 
IIlunled lowal .M relUtD illo Ih. pl!1"IOft 

condut;llnllhe Inl. To kCf!$! the Irt!C lro .. 
beeoaunl conlll'lWl'lad. ch. uaed lowel, 
.h.1I be kepI ia I MII· .. 4li", baa .0 Ihera II 
no IIl"lflClnllM COnCllatnllOG bv.iIdup III 
tha lui ch.mber dun", .ubMquenll •• 1&. 

14. Allelll Iwo I.c:epltcll lhalllle _ 
",Iecled for the 1M 1111 protoc:ol ~e'l 
lubjt!C1 .h411 bl' Ilvm the opponur,ily 10 wear 
the .. fal un. weelt 10 chooee Ibl OM whidl ia 
mora com!urllbll la wear. 

15. Penon. who havI aucct1dWly p •• MI1 
Ihi. 01 1 .. 1 wilh • h.lI-mllk r"plrllor m;ly 
be I .. illlled Ih. UII 01 th. Int I'IIjlir.lor In 
llmo.phern Wllh up 10 10 limn lhe PEL of 
Ilrbome .Ibalo .. ln InnoaphCtftlre.l ... 
Ih.n 10 lime .. Ind la .. thlll lOG IIInd the PEL 
(up 10 100 ppml. Ihe IUbject ca .... ~ .. the 
1M 11.1 uai", I lullllCi nqative pra.utI 
""piralor.I1b" conc:enllal1on 01 1M IAA 
In.id. th. I .. , chlmber IIIU.I be iDa'laaad by 
Ian l\mae lor QlPT of the fIdl r.capiace.) 

lL The 1 .. 1 ah&II not be coaducted illh.,. 
II lay hair erowth bat_ Iba MiD tIM 
lacepiace .. allna 1IIIfac:e. 

17. II ball' pvwth or .pp.raIlnlml .. willa 
I MUaJ.c:tory Ilt. then lIMJ aha1I be IhlNd • 
re:1lClM 10 II 10 .lImlMI. IaI.meretICI .ad 
IUOW 1 ud.raclory fit. If ... tIelletClf)' ftt I. 
.till not ."Iined. the leat .ubJect mual 111M • 
pnlillYe-preMUl'll'E'1plrulor tudt 14 pq_fRCi 
lir.pu:-ilyinl I"npir.lnn. Mlpplw..1 IiI' 
reljliralor. or Hlf-conilined benlhin, 
IPp.i11llUa. 

lL II I 1 .. 1 ~bictct exhlbita dlmodl, In 
brelthinl dl:nnllM In'" lhe or he sh.U be 
,..Ierftfllo I phyeic:tan rr .. !nad In ,"pintar 
di .... ea or J'UlIaonarJ .adicine 10 dalennill. 
WI:c:thL'f the Inl tubject Q" __ I 
re.plcllor whill pedonnJaa bet or his elu.let. 

:9. Qualilalh .. iii lellint sh.1I be I'Ilpeated 
,I Ie .. : a1.'ery .ill mon''''' 

:0. lD addillon. beaUN Ih • ...dlnl of 1M 
rnplrator ma, be .(fIClad. qlYlitad\,o fil 
1'!IlIna ah.U be repfilad lauaedJlt.lr wb. 
tl\ll '"I .ubjllCl .... C 

II) WeilJbl cbaaae oC ZO pouad. CIC' cac-. 
(2) SilPliflr..al l.d.1 Kamal In the lraa at 

I~ ,,,,. .. phlel _L 
Il) Sil"ifi,.AIII dml.1 dw~r. lI~ mulliple 

"'ndiana wilhovt prolbnN. or acquirina 
delliurea. 

(.III&!COa:tlnacliw or COIIMtlc 1UrI'I'Y. or 
(~) Any odMr condilloA 1h411111, Inlm .... 

willa r.Clplace _II .... 

D. RlCIII'CIbepinl 
A --.,y 01 all Int mult. IbaU be 

•• Inl&lned in IIch oIB~ lor:l y ...... The 
_.ry lhaU Include: 

(1) Nallle 0' Inlaubjed. 
(2) Dal. of 1aI1Jna, 
(31 ~ 01 the 'Ill ooadlldor. 
(4) RnpirelOl"l wlactad (Indicate 

maaulldllrW. caacW. Ii. cod appnrwal 
"umber). 

(51 TntiDllf8ll1. 

REFERENCE FILE 

II. SfJocItarlll s.J:llillll AOtw4l PlVtDaJI 

A. Ruplralor 5«lection 

Rpspinlot'l &h.1I be S('1ec:1~ as delCrihed 
in ":':li\lD IS IR'1Ipira l or Mlec:lioln) .bove. 
fllCt!pl tft41 each relpir.I\lC ,h .. 11 be equipped 
with I plnlt:uI.ce Oller. 
B. TA.II nu..hold 5c:rHni", 

t. An melo,,,,,, .boUI h .. d .nd abculdera 
IhlU be ueed lor thre.hold aawni,.. (to 
delermine il tIM' indiYidu.1 can 1111. 
Meeh.nn) ,nd lar fil Inlinl. Thl I!IICIOIIIIW 
.h.U be approximalely 1:! inchel in dl.meler 
br 14 indle. 1.11 ""Ih II lee II Ih. ItOftl clear 
10 Illow fI'M movllmenl of Ihe he"d when a 
I'IIpirllOr i. _ 

Z. Th. leal enclosur. sh.1I hue. 1",,"­
qUlrtar incll 110" inl,,,nl ollhll! 111.1 .ubjecl·. 
no.. Ind movlh Ire. 10 Iccor.:/I'oclel. lhe 
nebuUar noc'" 

1. ",. mllra acnenlnl aad Inti,.. 
pnx:cd"", ah.U boa e:cpiaiDad 10 abe '"t 
IUbtact prt.lo ClllnClucciita &be acraenlnc , ..... 

.. DariIIt the Ih~ ICI'IWIII lilt. the 
tal tubjecl ahllU don Ih. Inl encI.-ure .nd 
bnalbe wtth opaa IDOUIIt wilillan ... 
IIlllndad. 

L Ualal • DeVil .. t.CodaI40 lahalatlan 
WadJc.artoa Nabul&ur • equiYllenl, tlte I ... 
conduc:tur "'.U apray ch. threabold c:laeck 
lIfJIutkln IDto ,be -=Ioeu,... nl. Cllbulber 
ahaI.I be daarl, IDICkad la dlltlnplah It rra. 
the ftt ItIC eolU11aa DIbuIiur. 

a. '"" Ihrallold cMdt lOIuKon canaiatl of 
a.a ..... oflCldlua aecc:haria. USP III 
wII ... II CIa be prwpINIlbr pulllllll ac 01 
the I~I aoiulloa (ace C 7 be..,w) In tao 0. of 
will .... 

7. To pruduce tbe __ L the aebulizrr 
bYlb i. firmly tqlN'!ftl:d 10 thll it Ct'Illtpve 
r.uaaplctely. !tan II releued and .Uo_1 to 
rullr~ 

L Ten sqllean o! :h. u.-bulW!r .,."ab_1'Il 
repeated rilpic!ly .ad than Ihe lat whj(oct i. 
bklld wbollher tIM ua:lt.rin Uq Iw IlIled. 

a. II Itwo a,..1 I'ftpunll Ie D.Ii\·p~ :~n ftII,", 
aqllUaa ullhe nebv.liz.er bulb M. I\!::."I,,&I 
rapidly lind lhe 1 .. 1 aub;ect i •• pin 1,!..r..1 
whitl!ler I'" aaca:b;&ria C&Q be tu~ 

10.1111-.. MCc.ncI ""paNe II nc:..,ttVII I .. " 
mort' 1I1~ .... rupe.led ril~i&lly ioInd Ihc: 
IMI lIUbfICI il -lIlin .. lked whw&!lcr the 
1IQ.Jwri.Q CIa be lUled. 

11. 1 he tHI cunduc:tor will t .... l1li1. of lbe 
""",h .. 01141_ requlfl!d 10 .Udt • 11.1. .......... 

1Z.1f the IICdaaria Ie IIOl tutad .ft« • 
111 __ (Slap 1010 the aec:ch..,1a fil .... 
~t be pedonaecl GO tIM ,~ _bled-

11 111 lu" ...... Ie elic:i!8&l. the .... 
aubtect IbaU boa ull.eclto ..... AlIta of the 
&I, .. I. ralcnacelll tIM ral tnt. 

1 .. Cornet .. at the Dtbuliur __ thai 
.ppea ...... , 1 ac at Uttuid ia .... at a u... 
Iq the nabu1iar bodJ. 

IS. TM ...... tbaII be lIaoroqIIly riDMCl 
III _cer ....... dry. and raliUad .1 ..... 
IYf'rIlour bowl. 

[s.c. 1I1G. 1001, .pp .... CJ 



C. Fil Tell 

1. Tha lell 'ubi~1 Ih .. 11 dOli .1nd • .JI" .. I II". 
relpiralor ",ithoullha a .... I:'/l(;a lrum "/I)' 
.,.,-aun. 

Z. Th. fil Ie. I lI.e. tha lama enclu.ul"l' 
delcnbed in liB ibove. 

,. E.lch lell .lIl1jecl .hiU wcar Ih. 
re.pmuor rur al leul 10 mlnule. balorw 
... rhnalhe ril lUI. 

•. The le.llublOCI Ihllll don Ih. (nclulure 
while wcann, lhe l1I_pi/'lllor N'lecled in 
IoIChon 18 .bove. Thll respiralor ~n..U IIc 
prllpcrlYlujll'led and equipped wIth • 
p.nlculale lItler. 

5. Th. Inl 'lIbjeet may nol ell" dunll. 
(ncepl pillin wilerl. or ch.w lUlU lor 15 
minule' belore lhe lo!.1. 

0. A lCCOod DeVdbi .. MuU.l40 I"hlllillun 
Medit.:aIlOD Nebulizer i. u .. d 10 .prll)' IIIC! fil 
1 •• 1 solulion inlo Ih. en.cJo.ute. 1'W. 
n.buliur .hall be clearly marited 10 
ditlinalllah ulrum Ih. IUNnina lell 101'.Jlilln 
n.buliur. 

7. Th. fill", aolliliun Ia prepilred by 
IIddiaa 13 Irllllie 01 aodium uc:dlarin 10 100 
cc 01 WIIJ1D wal.r. 

L All belore. the tell .lIbjecl ,hli brUlb. 
With mouth opeA aDd tonallol aXlended. 

I. The /WIbuliJ,u it inMned 11110 Iba bola ia 
lhe fronl allbe udoaun ud the nt 1 .. 1 
IOhatlon it 'lol1lyed inlo Iba ~ uaina 
lbe ..,... a.choiquc II. lor the \ull lhratholcJ 
..:rcniaa ud tile u_ !lumbar of IqIWGCI 

required 10 "licil • 1.1" Nlpoue in tile 
aaMAifti. (See BI throuah 810 .~.\. 

10. Alter ...... Cioa 01 tile HIVIOI re.d \he 
lollowinl inalNdloaa 10 th. IHI .ubjcd. The 
.... 1 .ubjacl alIaU pa.rfana tile uarci ... lor 
one lNnul. HCIa. 

L Btuth. DOnaaUy. 
ii- ar,.tIIe deeply. 1M cetW!l bra.lha lire 

dHp Ind rerul"r. 
iii. 1\&nl bud .U tile way rroa one .. de ID 

III. DlMr. 1M cartailllUGvlcnlnl Ia complete. 
lAbaJe oa laell aid .. Do DDI bUlllp the 
Nlplra\Or 1,liDal tile ahoWcWa. 

iv. Nod ba.d "p-ud40_ 1M carilla 
1II01~ UI c.ompl .... II:ha1a whan balo41la ill 
dw ha1I lip poailioa (wbaA IooIWIa IOwoud tha 
caillac). Do DOC blllllp Iba rnplralor oa th. 
chnL 

v. T.lklaa. Tlik loudly .lId lIowly for 
1II\'0ralllliAul ... n. lollowina p&r.I~lib Ia 
called Iba RaiAbow P .... S-- Raldiaa II will 
.. ull Ia • wick'ranp ol'.clellllO~l:lIICIIta. 
Ind thue be IIMI'" 10 .. llaly th" raql&iremcaL 
AlI.madvt pa-an whlda ICI'YI tha ..­
pulPOM .... y al.o be uacd. 

Yl Joailllill pllce. 
viLliraalba DOt/NIUy. 

&inbow Paac1M. 
When the .w:lipl llrilln nindrupe III lbe 

Ilr. u..y .dlike • JIfWII a"'-' 1_ I raiAbow. 
nw ralDbow it • diviaion 01 wblla liahl 11110 
_y beauul'" colun. )'b- takl lb • .taapa 
01 • Ioaa r-nd arc. with Il. path blah 

.. 1xI\·a. and ill Iwo and. .pp .... otly beyond 
01 .. hon&c;/L The ... I&. .c;cordinl 10 lqend. a 
bodIn, pol ollOld alone and. v.opla look.. 
bill 00 on. av.r finda II. Whao a man looILa 
ror lool~llu"8 b.yund lIil rncb. bit rotonda 
•• y b. i, loolWla lor Ihe pol nr lold al the end 
ollhc rainbow. 

11. AI the beeianillll ol.ach uerei ... th. 
acmaol concentration ~ll bl rep:.RiIihed 
116inl one-halllhe olllllb.tr 01 .qu..:&n .. 
iftlhilly deacrib.id In Ci. 

lZ. Thl lell .ublecl .hall IndlCIII. III the 
lell condul:lor il III .ny 1Ia:1 dwina Ihe III Ic.1 
Ihl 11.1. oluccharin I. deltcled. 

11 IIlh ... cchll1ll1 it delecllld thl filia 
deeoed IlftUtillolClexy aM • dilf.NIII 
relfpinllor .baU be tried. 

U. AI leul 1""0 facepiace •• h.1ll be 
.elected by lb. 1M Inl proloc.ol. 1'11. 1"1 
• uiljecl 'hall be li,..- lha oppor1l&1\ity 10 wlar 
Ihel1l ror on. WHir. 10 c.bDDU th.e OM whidl it 
JnOI'I cooJott.bl. 10 WI.,. 

15. Succaulul.:ompillioll nlthe IHI 
prolocol ah.U .Ilow IhIIIlH allba ball .... ,1t 
leatad re.plrwlor In c:ont&lllioaled 
allll~pha .... up 10 10 llInel the PEL 01 
.. bnIGL Ia olhar worda thil prolocal .... y be 
I&Md 10 a .. i .. prot.actioa facton DO IaJaIw 
than IIA. 

11. 1'111 '"I 1II.u nolh. cooducted II tbeN 
II any bait lrowlll bel .... the .tWa ud lhe 
IacaPlace -Iiaa audaca. 

17. II heir pawlll or .ppenllnlef(_ wllb 
• .. U.lllcIOfy lit, &baa lbay abeU be alt.aNd CII' 
nmelvael 10 U 10 .lUnlaata lotarfona.ca _ 
.1I0w • "Iialac:tory 81, U • udal.ac:lOry '" ia 
lUll aol.ItaiDed,Iba .... Mabjad .......... 
poIiuv...".....,.. raep4n1Or auda U ,........ 

lit·puri(yina NlpW!On. IUpplied all' 
,...pirator. or .. II..coaI.lped bnalh&nt 
apparalUa. 

1 .. U • lui Mabjed ~II dUIk:ultr III 
brc.thiaa dwinl tho luta. aM or he .uu be 
ra!.CTed 10 • phyaiciu traiA.ad 10 .. pIraIOr 
diH .... or pulmoD.ary medid.De 10 "-___ 

""hlther tho 'na Mabjacl CIA w.., • 
Nlpiralor whila perianIII.aa bar or hI.a dud.aI. 

11. Qt&&IitaUvt fillMlinl ahall be Npeated 
.ll.hl IVary ai& tnoGtha. 

zo. Ia addilioll,:beca .... lbe MalIa, GlIba 
....r-Ir.lor _y be aBac:t.ed, qllol!U.IIUv, III 
In"'" ahaII be rape.ted lza&Dedi.alalr ...... 
lha IIII Mabject baa a: 

(1) Weithl cba.np 01:0 potaAd. 01--' 
(Z) 51l1'i&4111 fadaJ acarriIIC Ia abe ... el 

the licapl_ aaal. 
(3) SipiflUlll _tal cbaDpa; La: aultlpl.a 

a&lI'acUGal wltbotll pntdae.aa. or acquiriDc 
danll&l'ft, 

(t) bcoutnact1v. CII' coamalk 1\II'II8IJ. w 
15) ltAy olbar -.!iJi&,n th.oIl IDa, III"""" 

willl lee..p~ -'1Dt-
0. Racotdka.pi"l 

A '&UIIIIWJ at IU 1111 ,.ulta alaaU be 
IlUlllltained in lach offICI ror S y .. an. 1\. 
I4UDIIIIlJ ahaU IA&:ludc 

(11 Name all ... wbjact. 

.) 1 . Q.)V't. I.) 

1%1 0411. or lUI III&-
III N.llla of luI "unductor. 
14111c:,pitlllln ",Iecl.d (indlc:.ul. 

", .. nut.chll'lr. mod.1. IU. ... d .pprovlIl 
nwnbarl· 

(5) Tetlin, .aenl. 

/11. Irritant ""me I'rolOCflI 
A It.'piralor .. Iection 

RDapinolon .h .. U be .. le~"d III ·d.uacnt.ed 
In IKlioo 18 above. ea.cepl Ihal I .. Lob 
l'I'piralor LIulII ~ equiprotld Wllb .. 
COlllbU\lIliun :lllullh-elfiul!"t.y an&1 acid'II'" 
canrid .... 

a. Fillall 

1. The 1 •• 1 I"iljr.cl ..... U be. Illlow..! III .mell 
• weu ColDCIIlltralioo ollha irritaDI amou 10 
l .. i1IililllUe 1Jt. a:ahi~1 "" jlh !!I. than.cllrillic 
odor • 

Z. Th. IasllUl :jecl &ball prop4&tly clan lbe 
re'pitlllor 1C1tc1r.d .1 lbo" •• and wear illor 
.11 ... 1 10 miDloIc8 I>&-(ore 'Iartina thllil InL 

3. Tba 1a.1 c.oaduclor abeU N"i.w th.ia 
prolocul with lbe 1"1 .uttject b.11IN 1 •• 1: ... 
~ Tba tat aull;.ct at:.U parf_ lbe 

CllGvllnliocwl poUlin pre .. 1IN aDd Mpli\· • 
prallllli DI c:hMc:b ( ... ANS! ZIILZ 1NU). 
Failun aI.ilhaor check IMU be ca .... 10 
aallICI .. altllfftal. ,.,plralar. 

5. I&rwaL buth ande vi • venaJ.aloa I-U 
tubI CDDlA&IAiq.1aJUIk oarchloride. ,ucla .. 
Iba toCSA p.rt _516S. or aq"'valaGl. Attada • 
ahurt JaactIa all\&bina 10 OM aad of I1Mt 1IIIOIl • 
tuba. Altada tile albar aad allba IIIIOIr..a tube 
10 • low ".... air p!IIIIII Nt 10 dallv. 2IIQ 
,.iU&Ii ... per 1lliDaa.. . 

L ""viM tb.a .... aub\lCl tb.al tho l1lIGb 
CIID be irri&.alioc 10 the lyee and InaInlCI tile 
.lIbjed 10 k.tep tb. 'Y" d.Iaed wbile Iba .... 
Ie parfanDad. 

7. 1be ... CDDdudor aba1I cIINc:t tb. . 
IIrMa allrril.nl IIDDb 1.- abe .. ,lw 
IOward. Iba r.a-ae.1 .... 01 the lal aubJed. 
n. paI'IGII coadlldiDa abe tul.aha11 besia 
willi. tube al .... a 12 IDcbea fnIIIllba 
rlCllplect ud lNdu.allr Il10" 10 wilhiA Gal 
II:Icll, IIIUVinI anIIIDd Iba wbola p.imeaer al 
dw .... 

L 1be .... cublec:t .uu be ~tci ta do 
abe foUowiaa .UIdNe wbiJ.a Iba reapiratar Ie 
beInc ..... Il.anpd 111 tile uaak .. !ada ...a.. 
Iballh. perfDnDld lor 0lIl -11.18-

L ......... U'. 
Ii. ...... deeplr. 81 carWA brwtlaa ... 

",,-,..war. 
tiL Tuna Med aU tb.a w.y fraa oaelkle to 

.. odw. 81 CIII\Iia --..alia cuaplta.. 
IDbaIt _ Mdt IkIe. Do DOt ...... abe ............... ~ 

tv. Nod ............. _ 1M CIIIta£a ...ua.._..,... .... aedalV.ry 
aec:mad.1AbaI.a .baa heed II 10 lhe full up 
poaalioa (\ook.iaa toward cailinc). Do DOt 
bwap Iba NIpira_ ...... tbe c.hnL 

Y. TaJILUIt. Talk aloud aDIl tlnwly lor 
an..& 1IIiau .... n. folIowiaa ,.,...,.rIa Ia 
called tbe a.Jabow ........ 1MdInr II witt 
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1?11I11 ':1 I wnle ,,'nSt! of !lIr.I .. 1 movl!ml!nll. 
.. n.1 Ih:" I ... u.efullo ."",i), Ihil requ'l"eme"" 
AII .. ,n'il·,'" pn"",;e. "'hid, Soan'" Ihe •• me 
pu, p.ne m.), .Iso be uAed. 

Ra.r!K.w Pus"OS" 
\'.'h~n Ihe IImlish: llrakes rllindrap. in Ihe 

•• r. II:I'}' leI like I priAm .. nd rurm • r.ilobo"". 
lhc: rOt:n" .. w I. I di,·i.inn ,.1 while li:;ht inlo 
mlln), iJe;tI:h!ul col un. The ..... l. Ihe lhape 
of • l"nl ruund Ircl\. Wllb ill pllth biah 
,,!.un .• nd itt Iwo end, ,p~;lfenll)' be)'ond 
Ih .. t.I.I< • .con. The.e ... acwnJin. to lesend. 01 

bu. lin, POI of SOld .1 an. end. J'l:apl. looK. 
bul no on. e\e, fllld. iL When. m.n 100'" 
fnr ,,'melhins lic:y"nd hi' ,....c;h. hi. lriencl, 
"Y he i, loounll for the poll 01 avid II Ih. In'" 
of Ihe rllinbow. 

vi, '''IIIlnllll Pllee. 
vii. BreI/the ftOrm.II)'. 
It. Th. I"t .ublee' Ih"lIlndicale 10 the lest 

conduclot il 'ha Irritanl Icnoka il dl!t~1ed. II 
Imok. II c!elected. the Inl collduclor Ib.1I 
Ilap Ih. I"L III thie CIII •• Ih. Iflted 
relplralor I, rejecl"" .nd anoth.r respiralor 
ahoU b ... Iected. 

10. Each lell lubjt!ct f\U .. inl the 1:"olle Iftl 
(i.L wilhoul delacUn, the fIIIO .... ) .1,1111 be 
aivl!lI ... n.iUvil, check. ollnwb lram Ihe 
.. fII. lube 10 del.naine if the "'II lublecl 
re.cta 10 Ih. IIftOu.. Fail"re 10 noke a 
ra,ponae IhaJI void the fil I"L 

11. SII!p' B4.Di. BID 01 thil ftl 1 •• 1 pralOcGI 
Ih~1I be perfomwrd in • locatto. with .Mllul 
venlnalioll lufficienl 10 prevenl aener.1 
conll .. iNltio" 0I11i8 1 .. liqara. br aha Inl 
apl .. 

I%. AI l.a_llwo r.CllpillCll/ .hall _ 
.. Iacled by the 1M Inl prolocoL n,. 1 .. 1 
lubjacl lbeU be pven aha opportllDlly 10 WHt 
Ihata fot 011. week 10 ch_ the OM wlUclll. 
mora COCIllorta bl. 10 w •• r. 

13. Jt .. plralon Iuc:.cHlIWly 1"led "y the 
pralocol -r be UHd III conllllDinal.d 
'l.IDG,pbftn up 10 tell 1I8Ift lb., PO. 01 
.. bealo .. 

14. Th. 1.11 .hlill not be conducled If I .... 
II .ny hair amwth _Iwnn L". akia .nd Ih. 
lae.pleat M.llna .url.ce. ' 

16. II Mir lrawtJa or .ppuellnl.rr .... with 
... 1I.f.dOl7 fit. Ihen tJaer 111.11 be .. itered or 
remnvld 10 .. 10 .Umlnal. 'lnl.rference .nd 
.Uow a .. Halulory fiL II ... tlll.etory Ot I. 
Inll noll/ltalned, the tall ."blecl .. Ull 11M • 
poIIUn-pm.,.. rnpiralot ".da .. powarad 
alr-pv.nl)'ina raaplralon, IUppUed air 
""pir.lor. ot .. 1I-aanlilDed lIn.th .... 
.ppcral\lA. 

lL II. 1 .. 1 IUblect .xhibitl dlmcullJ III 
tn.thina duri", the In ... "'. 01' be abeU be 
ral.mad to • phyalciaa tnlned In.rnplrator 
dl .. _ or pulnaon.ry IIIOdIdne 10 dellmlUl. 
whether lhe 1 .. 1 eubjecl CUI __ a 
""piralor while perlor.inC ..... or .... duu... 
. 17. QuaUlalhr. (it In" ... ball be ,.,..Ied 
.1 '-al n.t)' eUt llloatba. 

14. fn .ddilion. bee.u .. th .... Iiq or the 
l'elpifllor m'r be .ffecled. quam.lIV'I nl 
Inlin, Ih.1I be repealed 11DIIIadi.I.ly wlNla 
the 1111 lubjecl h ... : 

(I) Wellhl chanle 0120 poundl or mora. 
(ZI Sil".fiClnl raciallC&lTin, In the an. 01 

Ihe laceplece HaL 
III Sil"ificanl denlel chana-: I.e.; _hip!. 

exlr.cliuftl withllul pralh ..... or KlllIIirina 
denlure .. 

(41 Recon.ltUCtiv. or coemaallc 1\IIIffY. or 
IS) Any olher condllion IUIIUY 11111"", 

wilh face piece Mililll. 

e. RCCflrdkeepi", 
A ,wnm.t)' 01 .1I1f1t multa ahaJl be 

DI.Jinloined in •• ch offiCII (or l ye ..... lba 
,wrunary lha111ncJ IIde: 

11) N._ o( lell.ubject. 
(21 0.1. OII"li"" 
(31 N.IM 011 .. 1 conductot. 
(41 R"pira'on .. Iacled (Indicale 

lIIanul.clutlt. lIIodeL liza and 'ppra"aI 
number). 

(5) T .. tinaapnt 

QuantitDtiN Fit T .. , ProceduIW 
1.CeneraL 
L 1'1Ie merhocl.ppu.. to tba nepll.,.. 

prnlura aonpow.rad .Jr.purifyina 
reapiralon only. 

b. 1'11. amployw IhaU ... lp OM Indrvtdaal 
who IhaU .IIIUM abe ruu ,..pGDIibillty lor 
IlIIplallMGlil1l the ""pintar quutilltiw ftt 
1"1 proaranr. 

z. DttfinitiOIL 
L "Quntll.UV'I PlI T .. I- ..... lhe 

m.uararDClll 01 the .ffacti" ..... 01. 
respiralor ... 1. ndudinl the ambIaat 
.tmoaph .... Tbe IaIIII perfOf'llled br 
dlvldiq the ... uured CIIftCIIOtnttoa of 
ch.Uen ..... 11a. a III' cba .. bar b, the 
""11Ured CIICICIIltralioa of tIM chal .... 
apnl lnalde the ,,"plralor IIICIIpiacI w"­
lb. nonnal .Ir purilr ........... , u. baea 
... placed by IA _IIUal1, periecl ~ 
ala_I. 

b. -Clallenp Apal- il1oi&iii the .Ir 
caaluUllIAl introd.-d Into • 1111 c::n.am.r 
10 abel it. CIOaQIfttnUoa Inaide end CNlaIde 
the resplralot lUy be Clllllpend. 

Co '"T.II Subject" lIMau the penoa ...nna 
the ra'piralor lor quanUlilive lit ... Ih .. 

d. "Nannal Slanclini PoalUOII" ... au 
.Iendl .. erect and Itnlalll with __ doWIl 
alonalha lidea aocIlooIr.inIatralabl alNled. 

•• "Fil F.clor" .. au the rado 01 challarlte 
.pal COCICIntnlioa CMatllde willi rnpact to 
the inalde 01. mapiralor Inlet covariaa 
(Iacaplace or IIIldOlln). 

3. AppotGtuL 
L wlnUMnllJtiOll. Com ad. eodiUID 

chlorid" or other appropri.le uroeol 
..neration. dilution. .ad_1 
.ya&l1U ahaU be lINd lor qua.ali",," BI 1111. 

b. Tal cItombar. The 1111 chaaber ,hall be 
I'rae -all 10 penNI aIllnt aubteda to 
inial, perfona .U nqI&incI uen:ta. witbout 

REFERENCE ALE 

dl'lnbulinl Ihr ch~lIen"e .tenl conc:enll'1ltlon 
or Ih' mI'IIUl'eRk!nllpp.llalul. Thr lell 
chamber .hall be equipped and CDnItnlCted 
.u Ih.1 Ih. daallen .. ltenl II effectively 
ilol.led rrulll Ih. Imblenl lir yel unilorm in 
coneelllralion Ihroqhoul Ihe chamber. 

c. When 1"lina I"'putifyina nlpiralon, 
Ihll nonall fillrr or e~rtrida. el.menl ",.U 1M 
repllOld with • hialHffidlftCJ pIItIcuJu 
Nler wpplled b, abe .... _ulactver. 

d. Th. MIIIpliAc InIINIDIIlI aI&aIl be 
.. Ircted 10 thaI I Itrip chart I'ttCIIX'd 1liiY be 
GI.de 01 the 1 .. 1 Ibowlna Ih. riM and I.U of 
cheUeqe Ipnl coocentnlioa wtth •• ch 
iMplntioa lAd .xpiratioa al Rllacton or.t 
.... 12,OOQ. 

.. The colllbin.tloa ollllbltilllta air­
purifyina ai_nil (II an, .. cbaI1eap ....... 
and chall ........ 1 conc:ealNUoa. the .... 
dwabar .... U 1M IUdllhal the _I eubtect II 
DOC .1IpoMd • II&CIIII 01 PI!L 10 the cball ..... 
apRI .1 lA, Ii .. durinc abe I .. u.c proc:ne. 

I. n.. 1AIIIp1l .. port GO tbe .... ...,.et ..... 
raplNlot aballlM placad .DeI coutnlCted .. 
!hal tben II no dallCllbl.la.k II'aUIId the 
port, • rra. IIr lIow. II atsow.d IDeo the 
MIIIP"'" line .1 .U UIIIa lAd 10 tberw II DO 
lataaf .... wtth liM ftl or petl ..... 01 ... 
rapIra ... . 

.. n.. _t c1aaabar lAd tn, MHp IhaIl 
penUt tba pII'IOIl M.inllWrinl'" ... t to 
obeerw ODe .... eub/ed IaeIde the dwabar dartnc tba _c. 

b. 1\e aqaiplDllll ..... tIna the c:IIe1Ience 
.~ abelI_.laia the CIIIOCIIIndoa 
of c:he1 ......... 1 c::auIant wtdUa .11 
percIIIlt ftriatt. ror the d .. tt. of the tnt. 

L". ...... (IIIterYai batweea aD n.t 
lAd III beIaa racardecl. the ICrip cban) of 
lbe laInm.tatloa .. , DOt aCMd a ..... 

J. Tbelublat ror ............. 
.1IDOIphere ucl for dte ,..,u.1Gr NIIIJl1IaI 
port aI&aIl be die .... cIIamNr. ~ &ad 
1IIIr.iaL II abeD be kept u abort .. pGlllbie. 
1\e -n.c die...., tublq ..... "'I"ded 
by dar _1IIactva''''U be UMd. 

k. 11M aha_now fro. the .... chuabar 
IhaIl pall .......... ~ftI .. 
before m.... to tile I'OOIL 

L WIlla ~ chloride NIOIOIla IINCI. 
abe ralaUV'I IIIIaaidllJ Iaa&dI 1M t..a ... bar 
aIWI DOt aCMd 5O.,..c:-L . 

4. Proc.dJIraJ R.quilMWlll&. L'" fttUnc III kaIf~ ........ 
alaoukl be II&r1ed wtlb ..... be" InIUpie 
.... ud • yan..,. oIlalill'CMnae ... 
cuutdpe end caalca..1Uda .. the NSA 
C-fo II-W. Nortan N. Sumftlr M. A~ N. 
or Scott-M. u .. either of the .... 0II&llDed 
below to ........ abel abe r .......... pmperfr 
..t ..... acl 

(11 PoeitiN"...,.."'" With the aha_ 
por1{l) b&oc:Ud. tile ..... U" ..-ra of 
...... llabaladoa ah.Jd -us ~ ror 
IIYft'Il aec:aad&. . 

(%) Ne,oti" ~,..,. WIIb tba III ... 
poat(l) bIocbcI. the ..... 11 .. ,,-..1Ilaht 
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i.nh.alalioD .hould remalD conaunl (or Mvenl 
MCOnGa. 

b. Aner a ('IC:epiea i •• djUiIed. the lell 
.ubjecl .hllU we., lhe (aoepiece ror a' 1 .. 1' S 
minul •• before conduclin. a qu.lihva lell by 
UIIIII either o( Ih. methodl doacnbed below 
.nd U'I"I Ibe aurci .. realme delCl1bed ia 
5 .... b.. c.. d. And a. 

(t) JlOQ/fIy/ aC~Ult~ IftL When Ulin. 
OIlIAnlC vapor canridgca. Iha luI lubjCCI who 
roU lRIelllhe odor Mould be unabl .. IA:I delecl 
die odor o( i_myl A.:etllto squirted inlo Ihe 
• .,. nu,. Iho moal yublnable ponlooa o( Ule 
r'Cllpiaca .eal. In a IOQlion which II 
MpMrat.ld froID the I .... lire .. the IHI lubjecl 
ah.1I be inalnlctecJ 10 cloM h.,/h .. eyea 
dlllVll tlMi lal period. A comblAalJoa 
C&I1ndie or caAiller with oraulc vapor ud 
Iuah .. ffic:iaacy flJlUI abaU be uaed wbu 
aywble ror the panicular aa.uk beiDI 
lated. The _I tublect aIaaJJ be liftll ua 
oppcll1lUUly IA:I -..JI tlMi odar 0I __ ~1 
eoelaLe Ware tlMi .... II c:nodKCed. 

(2) /ni""" ftuzw 1M' WUa uaLaa h.Iab­
aJIldencr 0I1a1'1, tlMi leal tubject aAou.Id be 
IlAable 10 dec.ct tlMi odor o( lnilant fIIIM 
(11aIuUc daIoride or tltuilla latndaloricle 
y.tUadola aaaob t!&ba) aquinad illlA:llbe air 
MIll tba -.oat wJ.aerabI,a ~ 01 tba 
(ecapieca ...L The I .. t aubject .a..u be 
IutrlloNd 10 dOM !w/!aiI.pa duriac tlMi 
IatperiocL 

c:. The leal I"bjec;l may illlei' &be 
quuUlauve IaUac c:buaher OAIy II abo or M 
bu _taiDod • Ndaladatr flt u I&aIOd ill 
U. oIl1aia Appoadix. 

cl. WON tlMi wbjoa lilian the teat 
cbaaber ....... b1, _w. cha"rp qat 
c:GDCOIIInliaa aAall be......t ill die .... 
dwalw. 

.. lauMdiatel, alter the wbJed .... !be 
tea, daaaber. tlMi eben ....... 
caac.uN&iaa IuIda the reapirator IIaaIl be 
_ur.d 10 OUUI'II that IIIe peak pIDOll'adoa 
... not acaed • peICIIIlt rew • ball .... 
ucil porcIQt (ew • I\IlI (ac:epioc:Ie. 

r. A liable .... 11 ...... CII:III'*IINU. 
abe1I be oOcalMd priOr 10 .... ..:waI1IaIt 01 
...ua. 

(1) ltaplrator .. tra.IDJac atnpa ma, not be 
~taod lor teaUq. The ICnpallWl be 
ad;uc.t b, the...,.. to Ii" ...... bI' 
CiOIUorLabi. Ilt IypicaI 01 aonaaI ..... 

L IlBrr:iM 1W6w.. Prior 10 .1aItaI tha 
teat c:baIaW ..... Iat' aubJed aIaaJJ be liYaD 
CllllDpiate 1aaInacd_ .. 10 bar/WI part ill tba 
IeIt pt'OCIICIa&ra. The ... 1 aubjoa abaJI 
pan- the (oUo .... UI'deea. ...... order 
atwa. (or NCIIlDdopadaDt loa&. 

.. NotrnGI JllwGlhinI (NB). In Ibe DGnMJ 
1&aDdint poaitkla. wilbaullal.lr.iDt. the IUbjec;l 
aiulU bnathe DGnDa1I, lor .1 lout .. 
1Dio&ata. 

b. o..p Ill'Nthinl (DB]. IllIbe DOrmal 
I&aDdiAa poeitioa Iha wbject aIaaJJ do deep 
--Ibiaa (. al I ... t _ JDiAu.I,o p&Uaina III 
u DOt 10 IaJPOtYutilate. 

c:. Twnin, heod ,idlllD ,irMl55). Standi", 
in pl"ca the Mlbjec:t .MU llowl, h&nI bJa/bttr 
be.d £tOIU .ida between Lb. extrem. 
PUlitiona 10 e.c:il aida. 'The Mad Ib&ll be held 
II ucb ulrema poailioa lor.t leu, 6 
leConda. Perfoma 101 .11...c Lbree COCDplet. 
cyclcL 

d. Mavill6itaod up QIId dorm {UD}. 
SlIndm. in placa. Iha .lIbject abaU dowly 
IUO.,. ",./her bud up lad down batW"D tho 
•• IRm. pGliliaa .tnipt lip and Iha extrema 
po.itioD Itnia/lt dowa. T1Io head IhaU be 
held .1 tad! extn_ poallioa (or allout I 
MCOnda, Perfuna lor.t lou, Lb.ree CGGlplate 
cycl ... 

c. &odilll {RI. 11w IUbject abAU re.d OII( 

.lowly i&nd IcM6cIIII ulo be beard c:Icarl, b, 
Iha Ie., coadUCIor Dr 1IIOIIiIOr. Tba lat 
.ubied IhaU rMd tlMi '"raiDbow puuao" .t 
th. end ollbia MCtioa. 

(. Cri~ Ie). Tba tat llIbject ahaU 
anmace.1DIile. frown. .ad ...,all, COAIOrt 
lbe IIlca IlliIQ .... ~ IDIIeclae. CAnUaua 
(tlC al to.lt U MCODda. 

.. Iknd 0"' and IDUCJI to. (BJ. 111. latt 
.ubiecl Ih.U bend ., Iha waiet ud toudIaon 
Ind renam to IIpri,ht poeIUoa. Repeat lot .t 
lu.llIlOCOftda. 

h./ORIIill6 in plOCfl IIJ. 1110 tnt aubjocC thaD 
perfoma ioa ia pl.ce ror ., 10.11 :JO MCOnd&. 

i. NutmGJ Btwathu.INIfL Same .. e.un:IM 
e. 

R"inbu"'~ 
Wh.n th. lun"pt .trika raiadropaill the 

.'r. Ih., act llko • priIIII and (ata • raIabow. 
Th. reinbow ila dlylalcla oI .. b".ltplillto _1:, beaut"III col .... n- laU the abo,. 
u( a lana round an:b. with III patJa IaIP 
.bow .. and itl two -sa apparenll, beyand 
Ih. horizon. 1bon ... ACICIII'diq 10 IofIGd, • 
boilin, pot at fOld .t .. oad.. ,...Ioak. 
bUI no oae .yor fiada iL W ..... a .... Ioab 
lur IOmclhina beyond reech. hie Criooda .. , 
he i. Iookinl (or tba pol 011014 .t 1M .. 01 
the rainbow. 

I. Th. Int aba1I be toraaIutod wbeoawr 
1liiY linal. peak paaotnUoa 0JICMCIt I 
pon:aat ror hIlf..aauU ud !,.cut lor fWI 
( .. cepiece .. Th. Int aubjoct .. , be rafittad 
.nd relHtaci. U twa ullbe Lb.ree roqlliNd ..... 
.... tmaillltad. the Ilt "U be de--' 
irwcMqlllte. (Sao panarapla t.IL) 

7. CuJcIl/atiOll of Fit Fot:IINL 
L Tho lil (ac:IOr dalOftlliDad br tIaa 

ql&AnulaCiy. fil teal oquala tho ." .... 
c:onoenlnllioa wide Iha NtlpinJlor. 

b. 1M avo,.,. .... chuabar _trel_ 
il the arit.blDetic ....... 01 ........ daaaIw 
concantretioa al .... lMaiMi"l &Ad 01 tba ODd 
o( thelnL 

c:. Th. aWl'llle peak caac.oDlNtIGa ollha 
cbalLeoae ..... 1 luido Ibe reapiralor abaJI be 
tho arit.blDelic a.,.,... poU caacetntioGa 
(or .ach 01 tlMi aiDa .un:iaea 01 ........ 
whida ItO CoOIDpUtocl .. tba ari.....uc 
Iyeralla or tlMi peak _tnliou rOWld lor 
.lOch bc .... th duriDa .... ...a... 

~ .... .. --... .. 
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d. no lV.,.a,. peg c:oacelllnllioo far an 
e..&:n:. .. may be detemwlad .raphic.1ly il 
Ihere il aOI a ..... ' varialioa iD the peak 
cunr.etltn.ticma dun"l •• iDal. uctciM. 

IL lntetpteltJlion of T~II Raultr. 1110 fit 
r"Clor m ... ured b, Ih. qUantilllive fit teilina 
.h .. U be Iha Iow .. t o( the three prolectioa 
( .. elora .... lIltinl (rum Ihree indapend.nl 
1111 .. 

I. Othttr R«/uireIMny. 
L The lilt llibiect .h,,11 DOt be pamlillld 10 

w • ., a b.I(·meg or rull r.c:vpiaca IDa. 11th. 
minimlUD fit (actor or tOO 011.000. 
relpecliyaly. canaot be _1Iined. U hair 
pwtb or Ipperel iDlm.,.. with • 
.. tWectory 6L Ihen the, ah.1I be altered or 
... moyed 10 U IA:I elimiAala iDletiare4CO uad 
.1I0w a .. IiallClory liL II. "",'aclOt} fit ia 
.uU nOl atto&Dad. tNt ... 1 IIIbject IDUI' UN a 
poaillY .. preuww ralpuator.ucla .. puw.red 
a.,.·puriCyiaa reapiralOrl. .Ilppl&ed air 
.... piwor. 01 .. '(-c:oalaiaacl bn.Lbiq 
.pparala 

b. T1Io leat .. II DOl be cancluctacl il &bere 
iI an, hair pwtla betWHn .... aJWa and the 
llicopioca ...tina I&IIf.c& 

c:. U. IHt wbject uAibita dialcI&Ily in 
brulhiDa dunaa tlMi teata. abo or be thaU be 
ra(arred w a phylicWa tninoci III raepirator 
diao.aea or puI-.ry madidao 10 dolac'lDina 
whotbar tlMi .... aubioca CUI ....... 
reapirator wlailo pedor.iAl bet 01 !ail dIlti ... 

cl. TIle .... aubjoct abaJI be tinA Lbo 
oppartuaily 10 w .... the aMlpod rapir.tor 
ror OM WMk. II the rupintor doea DOl 
pcowida ... tia£acIOry fit dllriDl wu.I UN. 
Iha tnt Mlbjact may nqu.nt anolher ONFl' 
wbidl aba1I be porfonDod IauD.adi&td,. 

.. A rapirator fit ladot c:arcI ahoU be 
LaaIIOd 10 the leal aub;.ct .. itJa tlMi (aUowiAa 
laloraaatiGo: 

(t)N .... 
(2' Dat. 0181 teat. 
(3' JIroYdiala rac&ora obWaod throuaIa 

ucb maa'lfactunr. modal ud .ppro.,aI 
IIUoIDbot 01 reapiratot .... act. 

(4) Name ucilipahln 01 lb. ponoa Lbot 
c:uaductod the laaL 

f. PU .... UMd lor qual1tad.,. or qllUlllady. 
nt lattiDa _II be ropIacad ....td~. wbcnn .. 
Iacrouod braetJaiaa .. ill.CM"e iI 
0DCi0IIIIi0r0d. or wboo the tal ...... Iaa. 
alluad lIM illtaarily ollha 61tar .actia. 
0rpAIc W&por canriden/caaillarl aIwIl be 
rept.cecl daily or aoaaor II Lboro Ia aa~ 
indIcatlGa 01 btMktJvouala by the tea, .paL 

1o..ln .cldUiaa. bac:a .... the ...... 0I1be • 
reaphtor .. , be aIiocaocL qllUltilaliYe Ilt 
Inlint abaJI be ,.,..Ied '--dietel, .. ha. 
Lb.e tal aubjoct baa a: 

(I, We¥at c:IIaata of. pcIIIftda ..... 
(Z, SIpificaat racial acuriaa iD ........ 01 

tlMi (ac:r,Jiace -L 
(3, Slpiftcaa, _tal c:baacea; La.. auldpla 

.. ~ witbolla proLbaia. or acqllirinl 
daalUra. 

(411t.ocDn1l1'111:t.1ve or c:.oamatJc ......,. or 
15) An, otIaar canditioa lhal .. , u" ..... _ 

wiLb Iac:apMc:o ... Unt. 

(Sec. 1110.1001. ~. C) 
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11. R~cordlr.~pi(l'. 
A luminary ur 1111 Inl resul" ,h .. 11 b. 

mllnl .. lI1rd in rM l yelll"l. The lummary Ihlill 
mclude: 

Il) Name oC lui lubjecL 
121 Oale oC lelling. 
III Name ollhe lui conduclor. 
(41 fil Caclol"I oblained Crom every 

relpiralor luled (indica Ie manufaclurer. 
modeL IIU Ind Ipproval Dumber). 

L. !CAN: 

Appeodl.x D 10 IlflG.1OO1-MedfcaJ 
QUMlIoaAaJ.rH; Mand.alorf 

Th~ mandalory appendix coDlaina the 
mediu.l quctlioQAlun that mUll be 
.dminUlerwd 10 all ernployea who are 
upoaed 10 .. bellO" Irwmolita. aDlhophyllile. 
liclinolile. or I combinalion oC the .. mil;lrala 
above Ihe Iclion levaL and who wiU 
lhcreforw be iDcluded in their employer'1 

.... rt , 
I"'T'M. "".olCA!. 1lUr.:OTIOHMA'11: 

REFERENCE FilE 

medical luz,tcillanc:e pro,ram. Part 1 oC Ihe 
appendia conlain. Ihle' Inilill Medical 
QueltloMlirw. which mUll be oblainad Cot aU 
new him who wiU be covered by the 
mlldical lurveillanu requiremenll. Part % 
include. Ihe Ibbrwvilled Periodical Medical 
Quellionnairw. which mUll be adminillered 
10 III emplcyea wbo arw provided periodic 
medical uaminaUona under the medical 
lurvaillance proviaionl of Ihe lIandacd. 

l. soc: tAL UCVII TT • 
-1- -;. -l- -.-·r • -,- -.- " 

OCCVPUIQIW, 'UUOIT 

L'JA. tea ... Y" .war _~, .. ,.11 ,t_ UO ... ,. 
pee _., .t .. ,.1 toe , ... L •• or .. r.' 

1. , •• _ 2 ... _ 

I,. Tn TO 17 .. : 

I. Hav • .,. ...... ~ _~ ... t.~ • Yilt .e _. I. 1. , •• _ 2 ... _ 
•• , I •• ,y '0.' I. Deea .. L .... ,' _ 
~,.clty ,ol/lnl ... tr, _____ T0L41 'a.ra ~c ... 

..... .... , •• po ... r.: L. "IL. __ l ....... t., •. _ J ...... e. 

C. H.". ,0 •• "" ....... pO .... t •••• • t L. , ... _ 2 ... _ 
Ck"'C41 lu ..... ,aur v.r.' 
~ .. cLt' \e.'.ft4 ... 't, 
.... ..,..are: 

[a.c.. 1110.1001, ~ DJ 
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TOXIC SUBSTANCES 

~ lID § W4.UI01-'-1t,..... 
--' a.eei6nd_ 01 a.... 
~"' • .d....., 

I.) Chat r-nlll:nOjI"PJU NII~lI be 
Inc.rpreted .nd c1ualfit!d In .u.urd.nc. with 
• """ .... ion.lly .c:ccpted d;la~lncatioft 
.yetcm .od recon:l.d on • RlWlnCl"'ft0F8Phic 
InCCT'pt'et'1I00 FOlIlL 'FonD CSDiNIOSlIlMI 
1.11. 

Ihl ROCnlljeoOjfllrAII u,.11 be inlerprelrd 
11.:11 c1 .. llficd only by • Sore"duf, 1\ board 
.Iillihl./certificd radJoIOjillL ur an 
cAperlenced phyaKi.n wilh knDwn Dlo.pertiN 
In pnewnoconiOML 

(I:) AU inlCrptWtera. wbeneverlnlr.rpl"Dtlna 
clint rocmlllt'nOSBIftI lII.d. I&Ildat thia 
... cllon. UI.U hu. LauneWlilcly .nil.bl. lot 
.... ,ft'eflU • complet. wI 01 the ILO-U/C 
InttrrnolUoa.1 a .. alflullon of R.diuar'~ 
lUI I'IMl&IIIOCOoioea. ll1UO. 

APf*Idix F to 11t11.1OIr1-W..k1'rMJk:a 
and £oP-iD. Coouole 1DC' ~\ .. 
lnUa.p.Ir ~w..dalaly 

ThiI oppeDd1x II Inlallded ... 1IicL&na rut 
employ.,. ill Lbe 'IILOmOlive braU .Dd d,,1da 
npiUr iDdlllUY who wiab to nd_ Ibcir 
_ploy_' ubala. .JtPOI"'" ciIItin¥ ref*1r 
operalione 10 Jav.1a below the IMW 
II.ndani'. ac:1iuG Ie"el (o..ll/eel- OSIIA 
believa that .mplopra ill lhia incb&euy 
MCU.tr an Uk.ely 10 be .ble 10 recJlICII their 
.olploy_' upoI"'" 10 "'*101 by 
IUIployiDIlhe .aainHriaa &lid wun )KIU:Uc::e 
conLr"Dla described 10 Socliona A IIIId B of thi. 
.pp.otMJill. 11aa.e .mplorere wbo cb_ to 
II1II Ihue cnnltOla and v.bo achIev. 
'l>.pOI\II'n below the eclioa !.vel will thlll be 
.111. 10 avoi~ any burden LballniKhI be 
UnpoaoG by c:omplyiDI wllb I6ICh 
nqulteulent, .. lDICiica1lU1Veillaoca. 
~"" tnillifta. retpira&ory 
P"'totdiora. &Dd rqu141ad .,... .. wbleb an 
tttaend whea anployee ftXpc»III'H uCMd 
the actloa 1.".1 ew PEL. 
~ 'lLpoeunt 10 the ."tnlDDliyp bnake 

.ad c1llceb repair todllllry oa:t&I'I prilnarily 
dlllinl the I'Pplecemenl 01 c11l1cli pl. let .nd 
blkk. ~da. aboee, &lid liniDp. ~O8 
ftboan _y become .irbonw wbeo .n 
'1I10lll0&i".IIMCbaNIc ftlllCl"" the IllUe.loe­
c.onl&1nlAa ,..idll. that baa been depoaileci II 
bnlbtI and dulclae. wear. Eaaplo) ... 
u~ 10 ,11M.COl OCCI&I' durin, th. 
dcani", 01 Lbe brake dnam DC' c111lcla bou.eint-

B.aed DO mdenc:e In the NlemaJUnc 
record (Iu. ~7" ~ ~1"'~ ~ IA 
belie".. that _pIoycn eq;.aed 10 bnU.a 
~paIr openliOGl who ilnpl_Dt .ny 01 the 
work pnoclic:ea &lid qioaerin. coolrole 
clt-.c:nbed IA SectlODa A &lid B olthi. 
appenclhl -r be .bla 10 nd_ thair 
IrGlploy ... • UpoIIII'n 10 In. I. tMtluw 1M 
.c:cioa II'V. (0..1 fiber/eel. Tbne c.oncrol 
nlllhoda .nd th. relewaol· record l'Viu.nc:e oa 
th ... and orhet' _thode are deKrilied ia the 
loUowinl MCUone. 

7-10-a1 

A. £J.c/o.~cd CyJinikr.'HEPA Voaulm S,-u"", 
Mo:c/lod 

Th. encloacd cyliDdar-,·acuwn IYtUm ~ 
in OnD 01 th. I.cillti" "Iait.d by 
"'lJrel~nl.liv .. 0' lite N,lioAIIJ lIulihlla l~ 
OcC'\l~cionel s.,.ly UId Haalth (fl:10SIf) 
dUMll1l he.lth "nard .".I~uOQ 01 bnako 
,ep.1f l .. ciliua (EA. 64-2611 c.ooaiala 01 tJ.re. 
c..mponcmlJ: 

(11 A whee&-.heped cyUndwdalaned 10 
Q.lvcr and eacJo.e the wbNl ANaDbIr. 

121 A COI1Ipteueckil' boN aad DG&&1e that 
fila iIlto • port 10 tbe q.1Indar; &lid 

(3) A HEPA·ftIlan1Ci YIQW.CIl ued to 
eIf.CllAte lIitboma dlAPl aenerlllCd willWa tb. 
cyl:nder by the c.ompnaMd air • 

To upeBla abe .ystam. th. bnb UIOtIIbly 
Ie anc10Md ill a cyUndar Lbal baa viewl", 
port, 10 prDvicia viaibU;ly a.od colloa aleev .. 
tb"'uah wlUcla tbe ... clleolc C&JI Iww1Ia tbe 
brau .... mbly parte. n. cyUAder 
e!lectively iaolel" ..0..108 duat 10 the dnam 
fNna th. tDCChaJUc:'. bre.th1q z.oae. Tbe 
bfua UMtnbly !eolaUDO cyllAdcr Ie 
av.ilable lroal Lbe NWlak Coaapuy I aDd 
C.ucl\ll1A two .iMa 10 (it Inb dnallA Lbe 7-
lo-U·iIldl We r&ll8' CD8UDDO to 'II~ 
IU1d lipl truW &lid th. U-t.o-1i-iDcb aba 
rv.nae COCIUDUClIo la.rp coaamarciMl "bidet. 
Thl q.JiDdar II cqaaippecl witll built4a 
cx.mp~.air I\IIIa &lid , COIIAaClluA rc. • 
VdCIIWII cleaner Mlll.lppeci with ,11itcIa 
EIJlcieocy PenicW.Ie AM (1 iEPAJ Wter. n&a 
lrp, 01 f&llar Ie ce~ 01 ~villa .u 
p"'tides aroa- t.Iwa (U IIIic:rooIlroa die 
air. Wbea the YaQIIIIIl cleaMr'.lUter1l f\IIJ.lt 
mlAPl be np1ac::e4 a.cc:ard1Aa to.IM 
awnw,cturar', i&u&nIctloa. &lid approprillLl 
HEPA-nltend dwl c.ar1ridp rHPInlcwa 
ahould be WOI1l d.I&rin8 Lbe proc:eaa. The W ... 
III tha vag,wa c:IaoDr II IMWIMdIo be 
c.oowaiAa&ed with uba:a\oa Ilben aDd 
abou1d be hudIaci c:aml&11y, wett.ecl willa • 
fin. IDi.It of w._, plac:ed i.aIcadlatalJ IA • 
IIIbeUed pl.II'" baa. &Ad diapoMd of 
properly. Wbn die cyllAdar 11 In plMc::e 
arowwl Lbe bnoka uNsnbl1 &ad the HEl'A 
VIICIlWII II CDOaac'-CI. coaaprMMd air Ie 
t.iOWD 1010 the cyliDdet 10 lo..cca the raaAcWa 
frua the boll. UMmbIy ~rte. The VIICU\IIa 

Ihn ev.CUIII.u the IooeeMd ... tariallroea 
withlo Lbe q'l.iDdat', ceplwinc the a.itbome 
m.l.rilll oa Lbe tlEPA filtar. 

The HEPA "ag,um 'Y1~ Call be 
c1iac.ODDec&ed lrom die brake ueembll 
ieol.tiocl cyUnder wbaa the crllAcier 11 DOt 
beIDa lINd. n. ImPA VK\IIUII CPA thea be 
u6Cd lew c1utdllacilla W'Olk. ptnd.\q. DC' o&ber 
rolltiu c1canillio 

B. eompr.u.d IJrISol~1 Syat.1II Medod 
A COGI~ boN fllled a. tb. ead 

with. bottla 01 eoI"..1 C&JI be ueed to "-

• MenllOll olin i 18'_.~ \IfOIlIIdI 
dnet awe ~t .... oed _GIl" 01, r'e .... 
!M..-

~.i& 

31:8304.21 

the aabeato.-c.oot..inina mid ... and 10 
CIIPC..,. the """'tina.u-bome pertlclce Ua Lbe 
wl ... "llIIiaL 1be In.dt.lIlic .bould bqpll 
IJlrll}'ill~ the • .u.'loe-conWniRilted pen. 
with 1M IOI"enl II •• "llicienC d.,u,1ICe 10 
rn."", cbel L .... u.bc.co. pwtOclea are nul 
t1islodlcd by th. velocily ollbe IOlnnl 
.p .... y. AIler lhe .. be.loe pertidn are 
thorovahly w.lled. the Iprar lI\4y be 1I",~1 
clulIOr 10 ch. part, Ind ch. penl Dilly be· 
Ipnoycli lit RPCC&MI)' 10 remove arelN and 
ucher material. Ttl« ."1011\011,,, perla 'pr.yrd 
With the IllIat aro CbeD wipr.d with • , .... 
M! hieb mlAPl IhIIo be diapowd 01 
a pproprillid y. RIl" abould be pluc::ed ill • 
l.beU.d pJ;.,tlc N8 ot "cJ..,. contaiAllt wbila 
Uoly are 'Iill _L TbU .1lIIn. thai the 
.. beelOl Gbon wiU nol bec::o.m. aUborna 
.hat tbe brake .nd c1utda putelaava be. 
cIaa.oed. (II deeJwp Baa arelal&Adared nih« 
t.I:aa dJapoeed dc. tbey IDI&Il be wuMd IlIInt 
IMtboda .ppropriate (ew the IaIlDdarini 01 
ubeltC»COGtuUAaled ... tariala.t 

OSHA beUewe thai a variul 01 tIa1a 
CDIIIpnuad..&r/eoIveQl alat JIC'OCIIII olf .... 
edvllAlepa.-r tha COIIIpI'MMCkir/eoIveet 
ciat tecbAi.qI6P dltO.weci .bov .. both Ia 
tanM 01 coe&I ud e.pIoy.a pro&ec:doo. ". 
variaAt Iovol".. the 11M 01 IPNr c:aaa rw.d 
willa lA, 01 MwnI eoIveot daaMn 
COGUD«dalJy .vailable froaa auto euppIy . 
.tolW. Spray CaDI 01 eolV8DI are lMapeDal", 
n.mJy ... Ilable, aDd ... y to _ nee. 
c:aaa wW &lao .. ". tI&M. bacaue DO IDlveat 
cIaLIvary .,.._ Iaaa 10 t. a_bIecl La- DO 

conapnu«i-.Ir bote/ .... all"'PhIe OSHA 
bcu.w.. that a 'pnr t:aA will deUv. eoIvaAl 
10 lbe puta 10 be c:Iaanecl with coaeidarabJy 
Iaa fotca !baa the .'"",,U .. CIIIJlfINUICkIr 
deUvary q,&IIm daacribed .bov .. &ad will 
thlAP ....... , ...... airbome aabetlol Obert 
thaa the cucopreeaeckir ... tbod. n. A.,nt:J 
tbanlcwa bau- tbet the expoeun IeViIa 01 
a\lLOmOtly. repe.ir ........ aICl ~ die lPN, 
can/aolveat a&al JII'OOIM.W be .... lowtt 
IW the upoauree reportacl by NlOSH (Ex. 
..... 283t few Lbe c:o.preued-.Ir/eoI"aallDiat 
.}·ltem (IUlII/eeJ. 

c. lnfOtrnGliDII DIllIN Eff.ai- 0{ 
Vcuiow CDIItroi ~ 
n. llIIOWIt 01 a1rbome ubeelol ...... tecI 

dl&l'ial brake a.od dutda repair opan.tiana 
dcpeada DO Lbe Wuft pnc:ticn &ad 
~ c:ootrola tiled dwIaf the repair DC' 
removal activit,. Dale 10 the ru-.Jdnc 
.-'It doauMot Iha ~ U-WeiPt.ecl u.,. (lWA.) ubaetoe Dpoeura '"ala 
.uoQated with vlriou -tb,MJa 01 brake 
loAd c1111da repair lAd removal. 

NIOSH aubaUlled • report 10 the ~ 
..titled ., laallb Hu.ard £ ... lllItioA lor 
AulOlDDCl\". IInoJr.e Repilil" (EA. ~).Ia 
actdUioo. bbllrila ....... ud ~1" pnMded 
expoe4&N clale for COIDfIII1nI the airboma 
COAUDtnl1ou 01 ubeeIoa ....... ted by the 
11M ul ,·uioIII __ pncIicae ciMriDt bnk. 
repair DplfQlioG&. TheM repoIU pn-a 

[lee. 1t1Q.1D01 ~ Pl 
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t:-pulun d ... , Illr breL.e ~pu ir operallonl 
anvolvlnl. v'IOely of controll Ind worlr. 
rr.,CllCn.. ancludin,,: 

• Uac of compre .. ed .Ir 10 blowout Ih. 
IIr"k. dNma: 

• U .. of I brush. wilhoul I wellln8 .senL 
10 remon Ih ... bHlo.-conl.inin. re.idu.; 

• u~ of I bnuh dippotd in w.ler or • 
101\·enl 10 reDlon Ihe I.besiot-conilinina 
",.idur. 

• U .. of In ",eloNd \'ICUU" eleonJnlJ 
.y.lelll 10 uplun Ih ... be.toa-conllinilll 
fClldu.; .nd 

• u .. "I • solvlIRl miJllure .pplled wllh 
CODlpRtMd .It 10 re~. the mldue. 

Prohibited Mf!thod. 
11M UN of r:umpreaaed .ir to biow the 

llbe.loa-conh,inina relid .... oa lb. auri.CI 01 
lb. brake dnllQ remoyn lb. mldue 
eaeelinly but .illlwlaMoualy prodllCee an 
.irlMwne dCNd of •• betIOllibe .... Aa:onilnl 
10 NIOSH (EA.I4-2e3,.lM peak upoIIItn 01 
meeh.Aica ulillllbi. Iechnlque wen u bip 
• 1 I~ libera/cc.. and Mow TWA upoeura 
ranpd Crom 0.Q3 10 0..18 f/~ 

Dr. WIU1aa J. N~ 01 the Mowat SbIa1 
SdIooI 01 w.dIdne (Ex. 14-74' dIed dala 
froID Kaiaht ud Hldd.b 11m, tlMt IDdk:ated 
thet tiM CllGCllDIlatM. 01 uOalot raapd 
frolll Q..I4 10 5.lI floc 0"' a elkaiDlite 
MlnpU .. period wt- OOIDpruaed air wu 
beiDI ued 10 blow oul !be aabnu.­
CODta\nina rnidIae frota the brak. ~ III 
lbe IUW .Nd,. a peall COQOIIl .... doa 01 fl1 " 
CG ... ...-.d for a r.w IICIIIDCLI dwintt 
brU.e deuinc s-formed wllJa -prneed 
.Ir. Rohl et a1. (11111' lEx. ~1'" .MaUNd 
..... CIOQCaftIlaI'- (0I11D1P1Cified cluraliollJ 
wilhla W , .. of openti-1nvoMnc the 
eleeniDa 01 braI&a WlIJa caaa ........ air and 
obta&aed rMdlnp nnai"I froa U IG ZU 1/ 
cc. Beca .... of the bip "poeUl'll IewII tlMl 
.-II froID dMDinl brat. &lid clulcJa partI 
uiDI CIIIGIs--d .ir. 9SHA baa proIIlbited 
lbla ~ Ia abe rnlMd .&andanL 

r-/leQiWl ~ 
Wbea drr bn&ebIna wu UMd 10 ra.ove the 

ubeelol-CoCltaUUna ~ .. froaa the brU.e 
~ aDd wbeel.-=bU ... peak npoeurM 
IIMMWed by NlOSH ranted froIa o..n 10 o.n 
11cc.. wbIIe ..oout TWA '-"'a ..... t the 
DeW tteDdard'l pmniNibie IJIpc»Ift IiaUI 
(PELI ol0.2 r/oc lEx..~). Robllnd bJ. 
coUec.- lEx. ~I.' collected .,.. 
aamplea 1-3 feet from • bnka dearUni 
openUoa betnt perforuMd wllJa. drJ bruah. 
aDd ___ COftCIIftllaliona raRIPIII froaa 
U to 111/ CIt:; bowl'Y'ft'. aampliAa U- aDd 
TWA Clllllc:.nIlaUoae __ DOt ~ted ill 
the Ro.II et a1. llud,.. 

Wbal a bnIQ WIlled wilJa w.I .... paou-. 
01' Stoddart IIDIYent w •• Meed 10.c:lM.a the 
.IbaIoa-conWnina raaid_ Lnn abe aaec:ted 
puta. upt*llW J.nI. (~TWAI, 
_-.d by NIOSIi I. IlILCeedeclIb. _ 
0..% floc PEL. and peak npc»&Itft ranpcl •• 
hicb .. uz floc (Ex. .... ZG3J. 

fufmed '\f,,'!thod. 
U .. of In cnllineerina conarol 1).lera 

Involvina • cylimler Ihlll complelt,ly endow. 
the M.1Le .hoe .... mbly and • Hlsh 
ElTlcienq P.rticul,ll. Air (HEPA'IiII .... 
equipped YlCUIll'll produczd &-bout nVA 
emploree ClLpoaure. Ilf om 11a; .nd poI.k 
expoallt'H ranlJlR8 from nond.llCtabl. \go407 
fla; lEA. .... 2e3'.I8eca" .. thie .y.le ... 
.cl\iend upoaun I."e.la belo", the 
.I.ndud', .clion 1.".1, it I, desalbeci ill 
deUiil below., 0.1. collec:1ed by lhot Mounl 
Sin.l Mwial Cal.r (Ex.. 110-148, fOf Nillltk 
of America. Inc.. !he IIWAIIl.ClUl'It' ollb. 
bn&k • .,aelnbly encJo.ww 'YII .... abowed 
lhal for two 011",," operatioaa MlDPJ.d. Ibo 
ellpotlltW 01 mecbanJca to .irborne ubnlot 
libera w •• nondaleet.bIe. Por lhe third 
openlor IIIDpled b, ML SInai reMaI'Cben. 
the upoturw w .. CI.5 fl cc. wbJch the IIIlhora 
.ttribuled 10 ubealot that bad c:oaUilllioated 
the opera lor', dolbin.1n the c:our. 01 
pnrvloua brake rapeir operationa pedar'llled 
without the endoead cyJlDder/'fac .... 
.) ..... 

Some lutOlllOtlv. rapaJr fadUU-_ a 
~irhoaelo.ppI'a .... l .... 
10 rwmowe the aabntoa-coatalDiDc raidue 
rroaa the brU.e dNru befora rapaJr. The 
NIOSH del. (Ex. ~,lDdicIted tlMl 
.edaaaicI_~ IhUi ..thocI 
uperieDCIId .xpoeurM (t-IIov TWAlJ ol o..a 
1/ ce. wilJa peab 01 Q.lIIIO 0.11 fica. Thll 
Ieduaiqua. and •• ariaId 01 It tlMt OSHA 
bellnd II bolla .... coett,. and --
.treed .. ill ~ emp&o,.. ..-,rn.1a 
deecribed ID pater delaJl above III SeclJoa. 
AaDdB. 

D.Swnmtuy 
la coacIuaioa. OSHA beu... that It Ia 

Uul, lMt llDflioyan III the bnU and dutdl 
rtpair iDdualr7 wW t. .bIe 10 • .,&11 • 
IhemHly .. 01 the Ictloa 1m! Iriatr buill 
illlo the miNd ttaDdud II they 
coaecLm'k-aliy _plo, one vllhe tlarM 
coalrol _Ihoda dacribed lbove !be 
IIGdoeed cyliDdlr/HEPA •• Q1118 'Pt. ... the COIII= eJr/aolYlD1 IIIelhod. 01' the .., 
can 1OIvcD1.uaa .,.. .... 

A"...u. G tit S U1G.JOeS-Sd d ... 
TedIa6caI"'~ fOl' AM. d. No. 
N-detoq 

L Subttuce IdeAUllc:aUoa 
A. Bubetaace: -Albea lot- II ... AIm. 01. 

da .. oflnapnflllftoailicate .un .... lhat 
occur In fttwou. form. MiDmI .. that VI' 

IDduded ill thie I"MIP .ra daryaotu.. 
aocidoIU •• unoelt .. trwmoUte ubnlOl, 
anlhopftylUle ubnloe..ad acdDolita 
•• beala.. 

B. AlbalOl. lremollt .. Iftlbopbylli ..... nd 
.clinoUta are &MId 10 the lIWIul.cluN of 
b .. t-retol.lanl c:IoIh!n& .uloel.tlwe bnka aDd 
dlilCh IInJnp. and • Yariet, 01 bulldl", 
1II.1eri.a1e ind»dtnc Door tilea. roonna '.h .. 
Clilinc til ... ube.lot-carMOt ptpe aDd aheet. 

REFERENCE ALE 

.nd fira-retallnl drywlll A.bulcn Ie .110 
pre.enlln pipe Ind boill:~ In.ul4&lIon 
mallnale. Ind In er",yed-on m~!.ri.l. 
hlt"AICd on be~ms.ln crawl.pace ... nd 
ber....a w.11e. 

C. 1M polenllallor a produci conlMinilll 
•• bualoe. lrImolile, anlh'lphyllil_ •• nd 
.Clinulil. hI rela.u breltlhe.ble nbert 
depend. oa ita dqrH oIlrt.bility. t·ri.ble 
IMlARIlMl the IIIIII..nal un be c:rumblfld 
wllh hand prellura and II Ibuerore likel, 10 
Imilliben. The nbroua or Rulry .pr.yed~1l 
NI.ri.l, UIIId lor I1reproc1fina. iclul.lion. or 
lOund pmolinlJ .ra conaiderP.d 10 b. lri"hl .. 
.nd they readily reJ. ... eirbome libera·il 
di.lurbed. M.lm ...... ucla •• \illyl· .. bnlot 
/loot lila 01' roonlll MI. ;aft CGRllidared 
DOIIlriabl •• nd senenaJly do nOIIllliI.1rbome 
nbert unJ .... ubjftcled 10 lanolin. or .. wiD, 
operaUona. Albellol<ftMnt pipe or th .. 1 
can _""t alrbons. flben illM m.IW" are 
cut 01' .. wad, or Illhey are b,.,kea durina 
de_Ulloa oper.tion&. 

0. ParmiaaibJ. upo • .:tr. upuaure 10 
eJrbonM .abnlOl. Il'IIlIIolIt .. anthophtUItL 
.ad ad1AoUtl ribera _, DOl exceed 0.2 
ftbert r- c:ubM: Cllftll __ ol.lr (0.2l/ocl 
.V'C1Ipd ow .. 1b. .bour woftda)'. 
U. Hulda HaanI Data 

A. AabaIOl. 1ramoI1 ... aalJaophyWte, ud 
adJDOIlt. CIJl ca .... dlaablina rnpinlCIIJ 
di ..... aad ..no.. typee 01 ca-.If 1M 
rtben are IMaJed. Inhallnc 01' lnaatlq "ben 

. Iron coatambaated dothIna 01' tkia call .1. 
raull Ia thae dIMeea. 1be 1J1nPl0lU 01 
!beta d'-- ..-ralI, do 1101 appaar few 20 
01' IDCIIW ,... .n..IniUal GpOArW. 

8.1xpotun 10 •• beaIoa. tmDoUte, 
uathopltylU .... and ecdDoIlI. he. be. tbowa 
10 cwee I ... cacw. __ h.l"ca., ucI 
canc:w vi the .. -.cia and coIoa. 
toMaotbaiiOlU Ia a ...... caac.r 01 the IbIa 
_brut liDlIIa of !be chat and.bd.oawD. 
Sr-ptoIaI ollDelOlMlIoma Include abortDaaa 
01 tnaIh. p.ua ill !be walla 01 abe cb.t. IlIIlI 
01' .bdcwineJ peJa. 

UL ...... Ion aDd Ptotec:Uw Coc!aJq 
A. RHpAnaIOrt: You IN requirad ta ... r I 

rnpUiItoc' wlleA perflX'llllna tub Ib.t raawl 
ill ubnla.. tra.oU .... In!hopllyUII .. and 
actiDOIit •• xpoewa IJaaI uceeda the 
penaiaeib&a PfIOI'&N Umit (PEL) oIU f/ce. 
".... c:andiUone caa OCQII whUe yovr 
.-pia,.. Ie ill the pnICHI or iMtaIlina 
~ CIOIItroIa 10 red\lCle ubaloa, 
Il'IIfDolUe. anIJaopItyW .... aDd acUDolIte 
UpoeIItI, or wbere ~ CIOIIcrola IN 
DoIM fllUiblc 10 radUCII ubMtOl. u.-lite., 
IIIllhopbJlIlI .. :aad .ctinolIte upoa\IN. Au.. 
pclrtryfna raplntott equipped with I blab­
.1Ilclenc:y pertlcal .... Ir (HEPAJ IUler can _ 
DIed where .irbonM ube.1oI. InsnoUea. 
aatbopftrW ... aDd actiDOIu. nber 
coacea .... 1kIaa do no( aceed z r/= 
01'--'-. a'-uppllad.. potIU~--, IWI 
I~ rnpinlOl'l-a _...t. 
Di.pouhle ,...,inlon 01' duet _u. an Mt 
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penn.lled 10 be ~ lor l.beah!S. ltl'!II.tli , ... 
.nlhophyllil~. Ind Icunolill work.. for 
"fll!Ctiw prolect;on. n:,pintlon mu.1 AI )·our 
r~c.. .. Rd he~d .nully. Your ~mplol'~r il 
requ.~d 10 coodw;1 fil leila when you lite 
ronl u,ianeli I tII'pirllor .nd "Vflt} ft man/hi 
Iher ... I .. :r R,,~pinlon "'ould nlll he 
looacncd ar removed in ~u,. ,ihlilli,IRI 
wl\o!re Ihclr 11M il reqlltrecL 

B. Proieclivi Clothi",: You IItv rt:~luil1!:! In 
Wf!U ptlliectin c1othi", in work .re ... ,,·t-... r&: 
.,1)0111"" lremulil •• IIIUlophyllilC • .nJ 
"ullwlila fiber conct:atnltonl I~ Ihe 
pelTlliMllJle exPOII'" limit (PEL) 010.1 fIe.;. 10 
pre\11I1 cunl .. mination DC th •• Ir.&n. Whetv 
proledlv. c10llWla Ia requ.intd. ~our el&&i1loycr 
mUll JMovidc you with c1NA 18111&0111 .. 
UIlIe .. you ..,.. wotIting on • large ".~llo.. 
I~mlllih/. antbophyJliIc. "nd IICIUlUIiI' 
remo"..1 .at ckllWlition project, yuu.r ~ploy*,r 
1Il;,.1 "lao prvvili" a c:h<ll\ll'l rooln "lid 
up ..... I. loc.:k" ... (or your IUftI c10lba 1111..1 

I;ol'llamin .. led wurk clothe .. U )'ou .. re 
worki,,, on • large IllbeatlMo. lremolil .. 
aRlhupO),lli&a. and actiRolia. removal or 
ckllllOliti.xl pcvjecL!&Ad wlMre it Ia Ce.liblelCl 
cia sa, )'OC&I' amployat IlU&tt pravlda a c1e1lA 
room. aho_. and d.cocuamiAalian room 
CClGIiaClO'" to th. work " ..... Wbea w.vi", 
th. work .,..., y_ m",t remove 
conwmiAMlId c10thiq beCore pn:acecci!f'lIO 
the lAuw.,.. U t.ba abow ... ia DOt .d~1 to 
th. wuft .re .. )'011 mUll vaQillm ~ur 
c1ulhi"l belore proceedUlc 10 t.ba c:ba,. 
room lAd abow .... To pnve .. 1 La.ha~ (iLM ... 
Ia coalUliaaled cbaqe roocna lAd aha_ ..... 
leev.)'OC&I' tIIapinlar on uAtii )'CMI ie.". the 
abow ... 1IAd .... , ... &be dUA ~ room. 

IV. OlapoMl Proced_ and Ceeoe&p 

A. Wu ... thel are ..--.ted by pcoc:eaea 
WMre .abntoe, tnmolil .. u&boplayWI .. lAd 
actiDoUa. ia pteMft( iIIcWdc 

L Empty .. bntoe, lraDGlil&. aatbophyWI .. 
and ac:cUlGlit. abiPIMI CDIl&ainUL 

1. PraoI .. w ...... uc.b U CUltiql. 
&rimDlUlp. or reject maluWJ. 

So HotIHkMpill8 wute &oat .-pUla or 
w-'q. -' 

.. Aabaloe. tmDoUI&. ~)'WI&. lAd 
IICtlaoUl. ftnproonn, or IAaula tl.ot material 
that Ia remowd from bulldiop-

L 8c&I1diDt producta that CDIlt41A ubntoe, 
tnlDOU18. uthoph),WI" lAd act1Aolla. 
remand d&&rint tNild.iDt re:DGvatiooo ot 
cs.-uUoG. 

.. Ccaa&aa1Aated dlapoMbIe pta&ccdn 
dodUq. 

a. Empty lhipplaa hap Cell be n.atteDld 
under axhaaat booda and .,.aid lato .1ttIab1 
oool.1oan Cor dilpoaal. Empty 1Ihf~ 
dn&ma are cWlkuJl to c/.au IIAd abouId be 
..1ad. 

C. Vacuum lop or dlapoMb&e papet rutan 
ahaWd DOl be cIaued. ~11houId be lfIRyed 
Mth • n- _Ier mial aDd p&.c:.d Ialo • 
iebeled wute coat.lliD .... 

7-10-. 

D. Procca. wUI. Illd hOl&Ulu:epil\a w .. 1a 
Ihould be w.lIed wilh w.c« or • aUat\&re ol 
""ICef" and IW"fllcLanI priar 10 ped..a.lAa Ia 
d"poilibl. conLaiAarL 

Eo M"lmal coo"wna ..0..10" lraDGUI .. 
."Uwph)·IIil .. &ad at:IIAOUI. eMC i. removed 
(rum buildina. CIII&.Il be diapoMd 011A laak· 
tI~c a-aul thicl.. plutic bqJ. piealic·lined 
urdbo4lrd con .. inara. or pl .. lic·liAed metAl 
conlailler&. 111_ wall ... wbleb .... removed 
wbil. w.t, "'auld be .. &led ltLPan .. ln .... 
boICore they dry oul to miAlm_ the rei .... o( 
•• belloa. lremolil •• IIIIthophyWI .. lAd 
aClinolil. (ibe ... duriAa b.aA.dUn&. 

V. ACXlIM to Inl00000tion 

A. EIIcb )' .. r. )'GIlt amploy ... " required to 
inCorm y_ at &.be lalonulJoo coat.ained Ia 
thil It.andud ud appeodJcn Cor .Ibaloa. 
lremolil .. anlhoph)'Uila, &Ad MCt1AoIiI .. 1n 
addicion. )'our _plAy'" ... ",t iaaCNct )'U11 Ia 
llw proper Woft practioIt IOf ~ 
DIII!!riala coalainlnl .abnloa. lremol.ll&. 
aclbop"yUi&a. uwi adiDoIila, aod 1M axnct 
UN 01 protecUft equipmaaL 

a. Your _ployCl' Ia requinld to dlltermiAe 
wbethclr y_ are bel"C upoaed to ubetloe. 
1reIDoIila, .. t.bopb,wl&. lAd actIaoU&a. YOII 
iw),our ~I.dft baa the riabt to 
at-v. ~OYM _II aad 10 
nc:unl t.ba .--ulll obtaJud. Yow .apIoy ... 
required to 1Al0lW )'011 01 yow ellpOlUl'l. &ad. 
IC ),ota are expoeed .ban &.be petmIaIIb&e 
IIcni!. Iw ot abe .. required to Ial_ 1'* 01 
th. aclJoaa that .... bMAe takM to reduce 
)'OC&I' upoMre to wilhla &be ~ u-IL 

C. Yow -.p&oy.r .. NquJ.red to k.aep 
recurda at)'ow ~ lAd IIIOC1kMl 
.xalll1Aadoaa. n- upowre reaxda GUIlt 
be kapt Cor .& Maar lblrty (30) ,...,.. Medk:al 
reconla mUll be kept far tbe paioci 01 fOIII' 
emp10yaMClt ,1111 tlWt, (lO) )' ..... 

D. VOC' amp&oyw .. Nql&lred to n ..... 
yaw expoaww uwi IDedk:aI NCOrde to J'OC 
pbyakiaa or deaipaa.cl ~t.at1ft upoD 
)'OW wrtltea Nquae&. 

Aw-Ix H .. t 1111 SIll Uri eel 
~C'I' M _A.-.... 
~.,........,.w... ... ~ .... 
WMtdI&erJ 
L Route ol BAlly IAbaladoa.lqnda. 

D. TGJC.IcoIacJ 
CIAk:aI evkieaGe 01 t.ba acIwne .a.:t.a 

..-:1aa.cl wttlt ~ to ..a-loe. 
tntDoU&a. ucbopllyW" lAd KdAoU" .. 
pruGt Ia &be C_ olenenl ~ 
.pldemiolopcal all&dMt 01 occupatklGally 
.xpoacd -w-.. famIJJ coaLacla al-w., 
uwi puaona U\iac _ .abeacoe W-U&a. 
IAthopbyW ... lAd KUDoU .. adAea. ThMe 
aludin bey. abowa I dailAia. ueodada. 
betwftll.xpoRoN 10 .abeatoa, cr-lI" 
aAthopbrW&a. ud edIDoUa. uad .. 

incnru4ld incideac. 01 luna cancor. pleunJ 
Ind rericocwalllaHOthclioma. •• atr040laati.aal 
cancer. and ubuloe&a. Th. Jail ... " • 
di .. blinll fibrollc: 11&118 d .... H eMt Ia cauaed 
ooly by .xpoaure IClaabnloa. ExpGIunl to 
.. be.lo.. Ir.molil .. anthophyWt .. lAd 
aCliMJile be. alao be. .. aaaoci.l .. d with all 

ana.ued incideGCI 01 ellOpIwa •• L kidner. 
Jaryn .. aL pberynaelll. .nd bllCClll cavil), 
canolr&. AA with olhct known c:hranlc: 
ocC\lpalioaaJ dJlUlft, diNa" .uodatad 
with .Ibattoa. tremoUt •• lAthopb)'lIile, and 
"cliDolla. paar.U)' appeara .bout 20 r.ara 
(oUowiaa aha fitat oc:a&n"CIICI al axPOMIIC 
n .... are no knowa &cua. anecta uaoci.tad 
with expGIUl1l 10 .abn&oa, tnmoUt .. 
anlhopbyUile. and ac&iAoI.il .. 

Epidemioluaical .. .w .. iAdl.cala thai tbe 
ritlt olluna C&ACIar a.monc expoaed wacUte 
who ICDGke ci ..... " .. ia ..... lIy iAcnaMd 
Q\'er lAa riak ulluaa c:ancar &11-. _ 
upoaed amok .... or IIllpOMd QOQlmokcra. 
n- .Wdia I&I1II"1 Uual c:caaalian at 
1_Jr.iaa wlU nduc.e aha riaIt oC luac c:ancur 
lor • petsAO pPOMd to .. bntoe, tnmoIil&. 
aAlhopby1li&a. aad actiaolite bul will no( 

I"IIdw:.I 11 to t.ba ...... lnal 01 riall •• that 
w.dna far u upoeed wacUr wba Iau 
cae ... at .-obcL. . 
m. SIpe and Spaptoma 0I~'" 
DiMue 

Tbe a6pa aad ')'IDptOlU olluDc c.uar or 
patroUatatlaa1 c:aac:er IndIlCad b)' upoIUN 
to •• bwoe n.oI!&a. ulbopb,W .. _ 
adi.aalla. .... DOt IIIIique. ac:.pt that I daMt 
X-nr 01 .. expoaed ,.u.aa wtllt bIaa CUIIC*' 
may Ibow p&.nI ptaq ..... pMura1 
caldOcal1oA, or pIMnI flbraela. SJIDIICOIU 
c:bAractIriadc 01-.0«1»1.1 &.cIMdI 
abonneee 01 bneda. paiD ill abe w.u. 01 &1M 
cbaC. or .bclcypiMI paia. H .. c?1I»\jcwe .... 
I lUCia &oopr YIoeaCJ periocl CIDIIIapIftCIwt. 
Iuac CIDCIr (40,...,. w .... l6-a ,.an). 
aod 1DCIIc?1heti ...... tMnlan lMN 1iUl, 10 
be IDUDCI UWIQC wan.. wba weN firM 
expoaed to aabeMo. atu uri, .... 
U. GIMllom." alw'1I fatal 

A"'oaI. Ia ,.,1_lry Oa-. c:aUMd It, 
&M .col_llliM cal ~ Iihen III &be 
l~ S~ IAdade abortMM 0Ia-.&1a. 
~1 ... 1.dpa. lAd vapereeliApol 
....... WIwa 1M Iibroaia ....... 
~ calbnada OCICUII ev. at .... ".. 
dlepvMl. oI .. batoal ... buocI 0111 Wa&oIJ' 
01 expoIWIlo • .a-toe, &he ~ 01 
cb.arad.ariadc ndIo&opc c:Iaaqa. -S­
IupItaIOrJ cnddM ( ...... ), aad other dlIW:al _tun. olllbraaalc I .. diaMaa. PIeus1 
pia ... lAd ... 1dr""AI .... obunwci 011 X· 
n)'lIM.- dwNc t.ba Mtt, ...... 01 &M 
d-.... Aabeeloell .. oR.- I prGII'IeI6we 
diMua _ ill tiM .t..c. 01 cao'h • 
aqlDlIMW. e1 ....... th1.a appeara &GI be. biehl, 
IadlYidv./lwed c::banIderiM.lc. ill ....... caaea. 
deada _, be callMCi br ~ or 
c:ardIK lai1-. 

[s.o.. 1110.1001. AllIIn'" HI 
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TOXIC SUeST ANCES 

lV. SUlVeiUlioCtl and Pre~·.:rIlIye 
CocuidulotioN 

,... aoted.have. exPO.UNto .. .obc.lo .. 
IRmoUle. uahophyUile •• od eClinolile bae 
heeo liAked 10 .a increaMd ri.1L allun, 
cancer. In&lOrheUoma. '''Irvlnla.linat 
cancar. aDd ubatloai, amane occupauonalll' 
u.poaod worker&. "'dequ.IIlCI'Hninc 11,lt 
10 daletmiAe an ell\plo~"'a pol.ati.ller 
deYalopin, NrioUi duonlc diNlI ..... uch I. 
C&JICCf'. froaa expoture 10 .. be,loa. trell\olllL 
antbopbJUill. and acllnolilll do not preMnaly 
axi.L How.vu. 1CI&De teala. particul.cly chut 
X-ray. and puJmOIlAC)' (uncllon letlL 1M)' 

1Adic:a1' Ibat an .mploy .. bat been 
overupoaed to .,be.loa, IRm.olllL 
anthopbrUUa. .nd .cllnolila. Increaaina hi. or 
bot riak of d.evelopina axpolUrt-ft .... lad 
c:btonic diHa .... It i. impona.atlor aha 
phy.icWI to become I_ili.c wlah the 
opcraLiq c:oodllion. In wlUcb occup.tlonal 
txpo.UIW 10 ubestoa, lI'IIlI\Olil .. 
aJltbophyWta. aDd .ctinolit. 1IIlkaly lei occur. 
Th.Ia ia pvtic:I&Iarly UapocUotto eVillualill1 
med.icaI aod work bialoriH aJld 10 cooductiq 
phylfca1 u.amiAlatiou. Wbaa aJI actlv. 
_plo' ....... been identln.d u bavinc *11 
ov~ to ubatoa, lraInoIiI .. 
• lItboplayWta. aod acWaolita. In&.ewwa .. kt:JI 
br tile .-ploy ... to ellm1na .. or lDitil'l' 
lutthcr upoa&IN ahouJd aIM low ... tile riak 01 
MriOlllloaa-tmII CllGMqIllDClao 

Th. I.ploy. \a required to lulitu .. a 
meciic.aJ .wvaiUaace proaraaalor aU 
..uploy ... wbo aN Of" wW be upoead to 
ubaelol" lnIDOllta. aalbophyWt .. and 
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actinolil •• 1 or abovalbl .ctloa 11:\1.1 (0.1 
fiber par cubic c;cQlImclcr of .itl fer lO or 
more ciay, per ya.r aDd for .u .lI\plo~ ... 
",·ho .,. .... tpMd to w .. r a aq.tiva-p ..... w-. 
.... piralor. JUlIu.minaUOQa a.ad proc.-d_ 
mu..1 be pedDnDtd by or undlt Ib. 
• upctYWoa o( • Uc.11Md pGylfdaA, al a 
re.aonablc time &ad pI.aca. &Ad al oa alit to 
aha IGIptoyH. 

.-.11houah broad lalttuda I. "Viti to tile 
pb)'tkiaa to praacriblDc ~c tatta to 1M . 
iAdudad to Iha IIIedicaI .urv.llwu:a prop-ano. 
OSHA requira lAc:Iuaaoa or aha 10Uo_1na 
el.lIMnll i.a tha rollUna uamlAaUoa: 

(I) Madical aDd work bI.loria with.ptdMJ 
IIIIpbaala dinc:tad to 'JIIIplOllll 0( 1114 
.... pU-t1ory .~.teaa. cardWvucwar I)'tliial. 
and cUlIC.ti\"4I tnd. 

(iiI Completioa 01 the raapiraloC)' d1ao&M 
quc:aUOGAa\re conlained to Appendix 0. 

(lit) A phylfwl&UWiaUoa lAc:IudInc a 
cb .. 1 roantcenoanm ud pulmM'C)' Cuactioa 
Iht thet \aclud.aa ..... __ t 01 Ib. 
.mploy .... Ioteeci _ita! capecit)' (FVC) lAG 
lorc:ed upiratorr _ohamt at _ eoc:ood 
(t·W.). 

(ivJ Ally a..bcwatory or other ... 1 thallbe 
4IlUInWllDc phylfd,u decme b)' -.Ad 
medical pract.ic;a to be ......". • 
n. IIIIplo)'W b Nqu\reclto malta tho 

prncribecllll" ayaU.ble al &Mat aJlQuaUy to 
IIaOM empio) .... c:ovend: IDGft of&ao tAu 
.peciflecl II r-ec:oaa.eaOed by tile IXaJIIiniaC 
pby.\c:I&a: u.d upoll ....... Cioa at 
IIIlplor-L 

.11M eaap&o,w \a requIreclto prcMdc 1M 

c- ..... '" --_ ... 
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phraldan w.lb lba roUowU\i inlonutloca: A 
cop~ o( \hie ,tarod-ud and .ppencUca; • 
da.c:ri~1.ioa oflh. employ .. •• dutiaa u the, 
rel .• le 10 ",baIO' e~po,ure: Ihe 1"RI"lo),cc', 
rCj.lretenIUli\·o h:vc:1 o( f".,.,.:'N 10 a.llnlClI 
Inlmolilc. .nthoph),lIit •• aad • .:Iilwllta; • 
d.:tcription o( 1111)' pCII"nal proilicliu .nd 
re'rit41"C)' crqulpmlnl UlOId; .nd inCllml.1:ion 
(rom pravilJUl Il\lldiCill .lUIDIUI&liooa ol &h. 
lliflCClid em"lo,· .. iJul \a oat othenwiM 
available to the pbrlicWI. MakJaa Ibi. 
inllloulWA evwbla to the phyaiciaA wiU 
aid ill the evuluatit10 01 tha emplo)· .. •• he.alth 
ill rautioa to uaiped dulie. &ad IltneSi til 
\It .... ptClONll proltCti\'a equipaural, if 
roquirvd. 

Th.a Implny .. \a rcquJred to obaala a 
wrill .. opinioa lroal the ,"millial phy,idwa 
coaaainilll the retwta ollba -neal 
nli.llliAalioa.; aha ph)' Iicit&a'. opiaioa u to 
wheah .. Ibc etnplor .. baa an~ dalaclad 
medical condIUoaa IMt would pl.CtI Ih. 

. Ulp\oy .. al ar. Iacre ... d nair. ollXposuN­
rabtad diNaH: any I'ICIOIftmCIftdecl 
Umlt.tiooa an the .mplo)· .. or 04 tha .... at 
penonal protective aqulpaatot u.d a 
, .. tCllllftU that the employee b •• been 
lnIonaed br the physiciq of the Nau1la 01· 
Ib. cnadica .lWRinatioa ancl 01 aJl1 medic.l 
COAdiLiOGl relaa.d Io-ubnlol, tnmoIita. 
anlbophrWta. and lldiaoUta eapoaun Ib4t 
require funW l.planeU04 or lrMtlMftt. Thia 
wrilllft opi.a.Ioo mill( DOC 1ft'" .pecilic 
nnw",. er diaynoMa uareiatad to upooIUN 
to ubuIoa. trn:..aU1 .. aJlthopbyUIta. aDd 
actiuo.llta. and • copy 01 aha opioion II\U&l be 
provided to aha .((..:tad .. plo,", 

( .... 1t1G.1001, Ap • ."dbr H) 
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'192'6..5& .ai)atoc, tr.mo4Itc. 
.ntnophyfClI •• and KtinoUt •• 

. Sec. 1926.58 added by 51 FR 22756. 
Jone 20. 19861 

(e) Scope and application. 111il 
leetion Applies to .U construction work 
81 dclinr.d in 29 eFR 1910.12(bl. 
Includlns but not Iimlt~ to Ihe 
follOWing: 

(1) Oemulilinn or ~ilh'olb~ of ~trJclures 
where asbt!:ltos. lrc:noJ.lt:. anthoph)·l1ile. 
or ilclinulite is pre=sr.nl: 

(2) Rt:movill or encapsulation oC 
millcridlll containin" e,,\:~s:':II. lr':molile. 
antt:'Jphyllite. or actinolite: 

(31 Ct.'''ltru'"':')n. "Itcr..ltion. re~'!tir. 
mdinlanclnCI!'. or fen,wat;un of 
lItruc;turea. .ubllrall! .. ur portio" .. 
Ihereor. thut cunlain a.belloll. IrernuUte. 
anthophyllite. or IIctinnlito"!: 

(4)ln.lallallun oC Frorlucl. contil!nlna 
asbestoa. lremolite. anthophyllite. or 
actinolite: 

(5) Allbeitoa. lrelJ'lolite. anthophylllta. 
and ac;Unollte .pill/emeqcncy cleanup: 
IU\d 

(6) Tnm.portallon.· dispour. slorage. 
or cont:linment of asbestos. lremolile. 
anthophyllite. or actinulita or pruducta 
conlainiDR aslutlh) •• lremolite. 
anthophyllite. or IIctinolite on the lita or 
location at which conalrucUon activities 
are perfunned. 

(b) Definitio/IJI. MActlon rewl" muna 
., n airborne concenlratlc)R of asbettoa. 
lremolUe, anthophyllite. actinolite. or a 
combinatIon of these mineral. of 0.1 
fiber per cubIc centimeter (rIce) of air 
calculated al an eight (8)-hour time­
weighted average • 

.. AabeltOI" includes chrylotile. 
.moaU •• c:roc:iduIU •• tremollta ... beltoc. 
anthophyllite allbe.loa. actlnolU. 
a.bntoa. and any of theae minerals thAlt 
has been chemically trealed andlor 
altered. 

"A .. i.lant St!cretary" means the 
Alaiatant Secretary of Labor ror 
OccupaUolUI1 Safety and Helilih. U.s. 

Ot:tldrtmeul of L.1bur. or llelillnea 
"Authorized I,.~rson·· melinll any 

pc'rllulliluthorized by the empluyer and 
required by work duties 10 be pre.ent in 
regulated areal. 

"Clean room" me=8nl lin 
unconlaminated room havin.: f .. cililiel 
Cor the atorase of empl'\yeM' slJ?et ,. 
clolhing and unconlamiRid(!.:i malerlwll 
and equipn1ent. 

"Compelenl perton" mt:ana one wh'l 
i. C4pable of identifying cxi.tlna 
asbella .. lremalite. anthuphyilite. ur 
actinolite huard. in the workplace and 
who hal the authority ta Wke prompt 
corrective measurel to eliminalt' them. 
.. IpeciCied in 29 CFR 192ft.32ft). The 
duliea of the competent tHlrvln include 
allelllt the folllowing: cslabhshi.ng the 
negatfve-prellu/'W! enclo.ure. ensuring Ita 
Integrity. and controlllna entry to and 
exit from the enclo.ure: .upervi.ing any 
employee expo.un: mGnitoflna n=qulntd 
by the .lIuld.&nJ: e"lwina tluat .U 
employees workina within auc:b an 
anclo.ure wear the appropriata peraonal 
protecUve equipment. are trained in the 
use or appropriate mel hod. or r.cpoaure 
conlrol and Ute the hYa:lena faciliU .. 
and deconlamlnation procedures 
.pacified ill the .tand .. ed; and eMwlnl 
that enginearina conlrola ia 11M 4l'It in 
proper openttina condition and are 
functioning properly. 

"De coni ami nation area" ma&n.l I" 
enclused area adjacent and coonr.cted 
to Ihe re::u1ated lJ"Ca and conaisting of 
an equipment room, .bower area. aad 
clean room, which i. uaed Cor tbe 
decontamination of workera. Duteriala, 
and equipment coni amina leci" with 
.. be.toa. tramolUe. anlhophylUt .. or 
IctlnoIU •• 

-DemoUtlon" meana the wrecklna or 
laking oul of any 10ad'lIupportilli 
Ilructural member aud any related 
ruing. removir,a. or ItriPPLna of 
•• bellol. In:molite. anthophylUta. or 
actinolite product .. 
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"Director" mean. the Olrf!Ctnr. 
N"';onlllln5Ii1uf ft (or Or.cupali~n,,1 
Sti!f'ly :lnd IIr.ulth. U S. O(';JRrtlP,enl o( 
tI.!allh ar:d Human Servicel. or 
de,ii/nee. 

"EmplllyeCl exposure" meanl thilt 
el\;posure 10 au-bllrne .sbclito •• lrt'1n",1;'". 
anlhophylhle. aclinoUte. or a 
cnmhination of Iheae mineral .. lbolt 
wlluld OC'.clIr if Ihe employee were nut 
u1inll r~piratory protective equipment. 

"Eq'lipmitnt mom (chana. room)" 
mUAl. a contlUDiaated roollliocated 
within Ihe deconlaminatlon area Ihall. 
luppli(!d with impermeable b"SI or 
con.ainers (or the disposal of 
contllmiaated proteclln clolhina and 
oquipmllnt. . 

"Fibllr" means a p;uticulate fonu or 
.. ¥bealCM, b'emuUte. anthophyUite. or 
actinolite. 5 tniaometan or 10n(tCl'. with 
• lenllth-Io-dlamelar ".Uo of at least 3 to 
1. 

"I (igh .. mclency particulate alt 
(HEPA) filter" meana a filter capable 01 
trapping and rataiaiag at lea.t 90.91 
pereant of all rnonodilpaned particle. of 
0.3 micromalarlla dWuftter or la .... r. 

"R81(Ulated area" meana an area 
_tabU.hed by th. employer to 
demarcata are .. where altborn. 
c:oncentratioas of albe.toa. tremollte. 
autbophyl1ite. actlaoUte. or a 
combination 01 theN miDltral. exceed or' 
CIIn rauonably be expected to exceed 
the petD1iaalble axpc»unt limit. The 
revulated aru may taka the fonn of (1) • 
temporery encloaure. a. requind by 
paragr4pll (e){S) of lhia aec:t.ioa. or (Z) au 
area dt!marcated ia auy maaner that 
mialmlza lbe number 01 emplo, ... 
a"poNd to .. batoa. tremollta. 
cuuhophyWta, or actiDolita. 

-R.amoval" mealLl the tMkiaa out or 
atripping of albeltoa. tremolita. . 
anthophyUIta. or aCMoU'e or lJ'Iaterial. 
containing a.betlCM, tanrtnllt .. 
Inlhaphyllilc. or actlaollte. 

(s.c:. 1 t:2UI(b)) 

• 
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"Renovation" mean. the modifying o( 
liny ax,isting Itructure. or portion 
thereof. where expolure to airbomll 
ubnto •. tremolite. anthophyllite. 
actinolite may relult. 

"Repair" meant overhauli"" 
rebuilding. reconstructing. or 
rcconditiorung o( Itructurel or 
lubltratn where ubeltol. tremolite. 
IInthoph)·lIite.or actinolite i. prelenL 

''Trcmolite. anthophyllite and 
Ilctinolite" meanl the non ... be.tol (orm 
o( these mineral •• and any oC thele 
minerall that have been chemiCAlly 
treated and/or altered. 

(c) Pfumiuible ~xpMure limit (PEL). 
The employer .hall enlure thet DO 

employee i. expoaed to an airbome 
cuncenlration oC .. beltO" lrernollt .. 
anthophyllite. actinolitl. or a 
combination oC the .. minerailla excel. 
of Q.2 fiber per cubic centimeter oC air u 
lin l!iRbI (8) hour time-weighted a"erase 
(TWA). a. detenniDed by the method 
preacribed in Appendix A oC thi. 
Mctior .. or by an equivalent method. 

(d) Communicotion amon, earp/oyetW. 
On mwti-employer worbite .. an 
err.ployer performiJlg a.betto .. tremollt .. 
anthophyllite. or actinolite work 
n:qu.irina the e.labliahment oC a 
regwlAted area aha1I inConD other 
employera on the lite oC the natun of 
the employer' I work with a.be.toa, 
tremolit .. anthophylUt .. or actinobt. 
and oC tiM exiltence of and requiremeota 
pt=rtainina to resulated area .. 

(e) Regulated orea~lJ ~lHIruJ. The 
employenhaU eltabli.h a regulated 
area In work areal where airbome 
concentration. oC ube.to .. tramoUte, 
anthophylUt .. actinolite. or a 
combination oC the .. mineral. exceed or 
can realOnably be expected to exceed 
the pel'D1iaaible expo.unt limit 
preacribed la patqraph (c) of thla 
Metion. 

(Zl Dt!ararcotion. tha reswated IAI'OIi 

ahcill be demarcated la any tnaDnef' that 
IIlioimiz.H the number oC pcnona within 
the area and protecta penona outaide 
~ .,..a £rom IXPOlute to airborn. 
CODCaltratiODl o( albe.tOlo, tremoUt .. 
aothophylllt.e. actinolit .. or a 
combination o( theM mineralila exceu 
o( the permiaaible expolun limit. 

(31 J\c~u. Acc"1 to reguJ.ted are .. 
ahall be limited to authorized penona or 
to perIODI authorized by the Act or 
resu1ationa iaau.ed punuaot tbanrto. 

(4) RII.pirototW. All peraona Interina a 
resuJated aru ahaU be lupplied with a 
re.pirator. telected in accordaoc.e with 
patagraph (h)(2) of thil MCtIOG. 

(5) Prohibit«J at:livitiu. The employer 
.haU .naute tbat employeel do not eat. 
drink. .molta. chew tobacco or gum. or 
apply coametice in the """lated area. 

7-ta-... 

(61 RequilYlmenLl for asbe.tcn 
removal. d~molitian. and renovation 
operatIons. (i) Wherever (euible. the 
emplol'er IhaU eatabUlh neaative­
prellure enelolurel befon commencina 
removal. demolition. and renovation 
operation., 

(iii The employer Ihall delignate a 
competent perlOn to perform or 
supervise the (ollowfna du&tet: 

(AI Set up the enelo.un:" 
(BI Ensure the lntegrity oC the 

enclolure: 
(C) Control entry to and exit from the 

enclolure: 
(0) Supervi .. aU employee expoeute . 

monitorina required by thia Metion; 
IE) Ensute that employ .... worlW1a 

within the enelolute WUl protective 
elothina and relpltaton u required by 
pQt1i8f1lpha (I) and (h) oC thia MCt!OQ 
Mnd.: 

(F) Eaaure that employ ... are trained 
la the UN oC eagi.oeeriaa COQtrola, work 
practice .. aod penoo.al protecti"e 
equipmeot: 

(e) Ensun that employea ILIfl the 
hYaiene CaciUu.. and obMrv. the 
decontanililatioa procedunra Ipeeill.nll 
paragrapb (j) oC thit aectioo; and 

(H) Eaaun that eos;neeriDa c:oa.trola 
are CuacUoaios properly. 

(ill) In addltiaa to tha quaWlcati.oaa 
IpeCified la parap-apb (b) of thia 
Metion. tha competeat penoD ahall be 
trained la aU alpecta of ubHto.. 
tremoUte. aa.thopbyWte. or act1aGUta 
abatement, tha COGteota of th1a 
It&ndard, the Idaatiflcatioa. of ubeat.oI. 
tremolite. aa.tbopbyWte. or actJ.aoUte . 
and their remo"al procadura, aDd otbel' 
practicel (or nMhw:iua tha baurd. Such 
trlliaiog aha.ll be obLaiDed la a 
comprchenaive COutM, auch sa a c:.ounc 
cooducted by aa. EPA Aabato. Tnia.iaa 
Center. or aa. equivalaat c:oune. 

(Iv) Ex~ption: For amall-aca1e. abort­
durali 'n operationa, auch u pipe repalt. 
valve replaceaneat.la.atalUna alectrical 
condui ... wtalllaa or removina drywall, 
1'tI0fina, and other aeaa-al buUdiq 
malntanance or reno".Uoa. the 
Imployer" not requJnd to comply with 
the requltemaota of parqraph (e)(fI) of 
tNlMetion. 

(0 Exp06UIW monitorina-{l) G.Mr01. 
(I) Each employer who baa a workplace 
or work operaUoa. covered by thla 
ltandHrd thaU perf'orm IDOQUorinj to 
determine aCCW1ltaly the a1rbome 
coDcenlnlUODl of ubatoa. u.mollte. 
anthophylUt .. actiDoUta or • 
combination 01 thae mla.erala to whlda 
employeea may be axpoMd. 

(ii) Determi.natiooa 01 employee 
eltpoture .ball be mad. from bteathioa 
%One air .. mpln that are reprncatative 
of the ~hour TWA of each employ ... 

~-1':.! 
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(iiil Reprelentative ~hour TWA 
employee expo.ure Ihall be determined 
on the bali. o( one or more aample. 
reprelenting full -sruft expo.ute (or 
employeel In each wo"' area. 

(21/nitiaJ moniton'ng. Ii) Each 
employer who hal a workplace or work 
operlltion covered lJy thi •• tandard. 
except al provided (or in para8f1lPI1. 
(O(2)(ii) and IO(Z)(i1i) oC thil aection. 
IbaU perform initial monitoring at the 
iniliation o( each albestol. lremoUte. 
anthophyllite. Ilctinolite job to 
accurately determine the airbome 
concentrationa o( ube.tOlo, lremoUte. 
anthophyllite. or actinolite to wb.lch 
employee. may be expoaed. 

(ii) The employer may demoDltrate . 
that IlIDployee axPOlurel are below the 
actionle"el by maan. oC objecU"e data 
dernorutratina that the product or 
material containing Ubeltoa, tremobte. 
anthophyWt .. acUnoUt .. or a 
combinatiOQ oC theM miaaral. CatlDOt 
relea .. airborne fiben la coaceatraUoaa 
exceediDa the aclion level under thOlfJ 
work cond1t1oaa b.a"iq the put .. t 
potential Cor releuing ubatoa, 
t.remolite. uthopbyWte. or ad1nolite. 

(Iii) Whant tb. employer baa 
mooilonld each sabato .. tremolite. 
aothophyWte. or actioolita job, and·the 
data were obtaiDed duriq work 
opcradoaa CODdu.c:tad WKIer workplace 
conditioaa c:loMly racm.bUq the 
procea .... type of matarial. COGIrol 
mathoda. work pncUca, aDd 
IQviroo.m.eDtaI coadldoal UMd aDd 
pre"ailins la tb. employer'. aunat 
operaUoaa, the employer may rely oa 
luch eatlicr moaitoriq rauJta to .. tbfy 
tha requ.lremaata of parqra (f)(%){I) of 
thl.a 

3) Puiodic IIWNliIotilw .,iuw. 
uJat«J CZl'IfGa. n.. employer ahall 

conduct daily mooIt.oriaI that la 
repreaentali"e 01 the axpoaure or each 
emplllY" who la aaaiaMd to work 
within a replated areL ~ 
When aU employ ... withla. a reaulated 
area are equipped with lupplJed-.ir 
,...pinlon opented la the poaiUw­
prellure mode, the employ. may 
diapeoM with tIw daily mooitori.ac 
required by th1a parqraph. 

(4) TuminatiOlJ of monilDrinl- u the 
period1c mooit.oriq required by 
paraaraph (f)(3) of thla MCdoa ... "Mla 
that employ .. ex~ uladJcat.ed 
by atatiadcaUy reliable .... uremaota, 
are below the actioa level, the eaaployw 
may di8coatinlM moaitoriq few tboee 
employ ... whoM "'po8W'H .... 
repraeot.ed by tuch IDGI1itoriDc-

(51 Method 0/ tnonilorirtt. (I) All 
IWOplea takao to eatiaCy the tDOaJtoriac 
requ.itemanll of parqraph (0 at thla 
MClion.haU be pereonal MmpMe 

(lee. 1121-51(1)(5)(tl) 
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rnlJected following the pOl"1)cedurel 
• " ... ·ciriecJ \0 Appendix A. 

(ii) AJlumplei laken to lali,(y the 
"'toring requiremenll o( paragraph (r) 

of thi' section .hall be evaluated using 
the OSHA Reference Method (aRM) 
lpecified in Appendix A. or an 
equivalent counling method. 

(iii) J( an equivalent method to the 
aRM il Uted. the employer lhall enlure 
that the method meetl the foUowins 
crllena: 

(A) Replicate exposure data used to 
ettablilh equivalency are collected ia 
lide-bY-lide field and laboratory 
companions; 

(8) The compan.on indicates that 90 
percent of the aample. collected in the 
range O.S to 2.0 times thelJermiuibl. 
limit have aa accur.cy range oC pllLl or 
minua 2S percent oC the ORM relult. 
with • 95 perc.nt conlldence I.vel al 
demon.trated by • ltatiaticaUy valid 
Pl"1)tocol: and 

(C) Th. equlv.lent method I. 
documented and the resultl oC tha 
comparilOn ,esting .... m.intalned. 

(iv) To •• tt.Cy the m!)nitoM, 
requirementl oC paragraph (0. employen 
.hall rely On the re.ultl o( monitorias 
analysi. performed by laboratories that 
have in.tituted quality alturanc. 
program. that Include th. element. 
prescribed la Appendix A:. 

(6) £mpIOYN notificotion of 
nilDring nnulu. (i) The employer 

1all notify .ffected employeea o( the 
monitoring resulta that repretent that 
employee' •• xpo.unt a. lOOn a. poaaibl. 
followl", receipt o( monitoring reaull.l. 

(ii) The .mployer .hall nottly .ffected 
employees oC the re.ult. oC monltori", 
represenll", the employee' •• xP.9lure In 
wri1inS either Individually or by poetins 
.t a centrally located pl.ce th.tl. 
.cceNibl. to .ffected .mployee .. 

(7) ObHl'VOtion of monitoring. (I) na 
.mployer lhall provide .ffected 
employee. or thelt de.ianated 
representalivn .n opportunity to 
obterve .ny monitorias oC employee 
expoaure to a.be.toa, tremolit •• 
anthophylUte. or .ctlnolit. conducted In 
accordance with thl. aection. 

(ii) When obtervation oC the 
monitori", oC employee expo.ute to 
•• beatoa, tremollte, anthophyllit •• 01 
acUnolit. require •• ntry lato ~ are. 
where the UN oC protective clothias or 
equJpment i. required. the obterv.,. ahall 
be provided with and be requlntd to UN 
IUch clothing and equipment and .ball 
comply with aU oth.r .pplicabl. Mlaly 
and health procedure.. . 

(g) Method. of compJiClllOtl.-{t) 
EnginetJring control. and work 
oracticn. (i) The employer ahaU UN one 

r any C4rubinalioa of the foUowins 
oatrolmethoda to achieve compUaoce 

with the pennillible expolure limit 
pre.cribed by paragraph (c) of thi • 
lection: 

(A) Local exhau.1 ventilalion 
equipped with IIEPA filter du.t 
collection Iyetem.: 

(8) General ventilation .y.tem.: 
(C) Vacuum cleaners equipped with 

HEPA filten: :" 
(D) Enclo.ure or isolation of proces ... 

producil18 ube.to., ~molite. 
anthophyUlte, or actinolit. duat; 

(E) Ule of wet method., wettl", 
agent., or removal encaplulant. to 
contl"1)l employee expolure. during 
a.beltol. ~molite, anthophyllite. or 
actinolite handling. mixin80 removal. 
culling. application. and cl.anup: 

(F) Prompt dispo.al oC wa.te. 
contaminated with ube.to .. tremoUt •• 
anthophyllite, or actinollt. la leak-tight 
containers: or 

(G) Ute oC work practice. or other 
engineering control. th.t the Aleiatant 
Secretary can Ihow to b. Ce.aible. 

(ii) Wherever the Ce •• lbl. engineerinc 
and work pnctice control. dnaibed 
.bove are nol .umet.at 10 reduce 
.mployee expo.ute to or below the UtaJt 
pre.cribed In paragrapb (c). the 
employer .haJl u •• them to redu.ce 
employee expoaure to the lowest leve" 
aUain.ble by th.se controls and ehaU 
lupplement them by the UN oC 
re.piratory protection that complin 
with the requirements oC parasraph (h) 
of thi. aection. 

(2) ProhibitionL (I) HlsfHpeed 
abra.iv. dlac: .awl that are not 
equipped with .ppl"1)priat. englneerins 
control • .ball not be uaed Cor work 

. related to .. bato .. tremoUte. 
IUlthophyllite, or actinolit •• 

(ii) Comp",..ed .It.ball DOt be DHd 
to remove ubato .. tremoUte. 
anthopbyllite. or actinolite or m.teriala 
containlns •• besto .. ·lremolite. . 
anthophyllite. or .ctinoUte WIleN the 
co01preueci air is uled in coaJunction 
with an enclOMd venUlalion ')'Item 
deatped to capture the duat cloud 
created by the compreaaed air. 

(iii) Materi.l. cont.laina ubestoa. 
lremollte. anthopbyllit •• or .ctinollt. 
• ball not be .pplled by .pray methocia. 

(3) £mploytltl ratation. Th. employer 
.hall not UN employee rotaUoa ... 
meane of compliance with the e:xpMW'C 
limit prescribed in parqrapb (c) or thia 
aecUon. 

(h) IlMpirallJry prol«tion.-{t) 
General. Th. employer ahaU provide 
relpiratora. and ennre th.t they are 
uaed. wh .... required by this aect1oa. 
Re1piratara .baU be uaed in the 
following circumatancea: 

(I) Duri", the Intarval neceuary to 
Inat.U or implement feasible .nsineerioa 
and work practice coatrola; 
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(iiI In work operationl luch u 
maintenance and rep~ir activille .. or 
other 3ctivitiel (or which en~ineering 
and work practice control. are nol 
fCllible: 

(iii) in work .iluation. where Ceuible 
.ngineering and work practice control. 
are not yet .uffic:ient 10 reduce .xpo.ure 
to or below the expo.ure limit: aad 

(iv) In emergenciea. 
(!) RDspiratol' .e/«tion. (I) Wh.re 

re.plrators are uaed, the employerah.ll 
lelect and pl"1)vld •• at no co.t to the 
employee. the aPPl"1)priate relpirator .. 
.pecified in Table 0-4, and IbaU en.ure 
that the employee UJe1 the relpirator 
pl"1)vided. 

(ii) Th •• ruployer .haU telect 
telpiraton Crom 'amo", tho •• Jointly 
approved a. beiDa .cceptabl. Cor 
proteclioa by the Mine SaCely and 
H.alth AdminislraUDO (MSHA) .nd the 
NationallnatitulAr Cor Occupational 
Salely and Health (NIOSH) under the 
pl"1)vi.lona oC 3Q CFR Patltt. 

(iii) The employ.r .h.U 'provlde • 
powered. .it-puri(yiq relplr.tor In Uell 
oC .ny n ... Uve-preliure re.plrator 
.pecified In T.bl. 0-4 when.ver: 

(A) An employee choa ... to 11M thl. 
type oC re.pirator; and 

(8) Thi. respirator will provide 
adequ.t. protection to the employee. 

TAkI ~-RE8PIRAn)ftY PAarEcnoH fOft 
AaaUTOa, TAEMOUTE, AHntOf'H'fWTI, 
AHa AcnNol.r1w F..aw 
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(3) RMpitGlDI' progJ'OIA (I) Where 
reapiralarJ protectioa is tlMd. the 
amployer ahaU laatitulAr a respirator 
ProtP"Ul la accorda.oc:e with 28 CPR 
Uno.l34{b). (d). (.). aod (I). 

(II) The emplaywr ,haU permit ,KIa 
'"UIpIoy.. who un a Wtar raplratot to 

(lea. 11Z1L.A(1llCl)(1lJI 
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challis the filter .Iementa whenever an 
mcnUl .. in brulhilli re.i.laru:e Ia 
detected and ahaU maiDtain &.Q adequate 
.upply of filler eJementa Cor th.i.a 
purpo ... 

(iii) Employee. who wear re.piratot'l 
.h.a.11 be permitted 10 leave work are .. 
10 waah their face. and re.pitator 
Cacepiecel whenever a.eceaaary 10 
preveDt.kin irrilation auocialGd with 
re'pitalar \lite. 

(iv) No employee lhall be ... igned 10 
tuka requiring the UN oC rllpitat.on if. 
bu.d OD lUI or her mOlt recent 
examination. an examining phr.iclan 
d«:termi.ae. thltt the employee will be 
unable t.o (Wlction normally wea.riag a 
relpirator, or thaI the .afety or health of 
the employee or of other employee. will 
be impaired by the u!e of I re.piralor. 
Su.cb employee .haU be a .. igned to 
another Job or given the opportunity 10 
tranafer to a dillerent po.ition the dutiea 

. of which he or ahe II able to perform 
with the lUle employer. In the aame 
leosnphlca1 are .. and with the .. me 
MAiority. Itatu.a. and rale oC pay h. or 
aM had IUlt prior t.o IUch trana!"." if 
auch • different poliUon i.e available. 

(4) RftpirollN'lit laUna. (I) The 
employer ah&1l anau.re that the re.pirator 
Luued to the employee exhibill the leut 
poaaible Cacepieca leakqe and that the 
rnpirator Ia litted properiy. 

(U) Employers .hall perform eithar 
quaaUtative or qualitative Caca fit t .. lI 
at the tima oC iniUal OtllD& and at I ... t 
.very 8 IDODtha thereafter Cor each 
employ .. wearina a oegativ .. ~ 
rupirator. The qualitative fit teall may 
be UMd only Cor tAI'tina the 6t oC half· 
maak rnpitaton where they are 
permited 10 be worn. and ahall be 
conducted In accorclauce with Appeod..ix 
C. The teata ah&1l be uaed t.o .. lact 
facep*- thet provict. th.a required 
protection .. preacribed In Tlble 1. 

(I) Prot«:IJ.·v. cJoc.hina-{l) GeINUOL 
The employ.,. aha;ll provict. and require 
the UI4t oC protective clolhins. .uch a. 
coveralla or aimilar wbole-body 
clothiq. head coverina .. &love .. and 
foot coverinp foe any employee 
expoaed t.o airborne cotu:entraUODa of 
ubntOl, tremoUte. anthophyllite. 
actinolit.e or a combination of the .. 
mJnuala that exceed the penni .. ible 
expoau.re limit prescribed in paragraph 
(c) 01 th1.a aection. 

(2) Lound.ring. (I) The employer .hall 
8IlIUI'W that laWlderiaa 01 cootaminated 
dothina Ia don. 10 .. to prevent the 
ret.e ... of airborn. albelto .. tremoUte, 
anthophyllite. actinolit .. ot a 
combinetion of theae minera.la in exce18 
of the expoIW"ll limit pl'MCrilJed In 
paragrapb (c) of thil aectlon. 

(II) An'l employer who givu 
conteminAted clothing 10 anolher pet'lOn 
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(or launderina ahaU Inform .ucb penon 
or the requlremenc In panareph (1l/2)(i) 
DC thi. acetion to effectively ptevenC the 
relill" of airborne aabelcOI, tremollte. 
anthophyllite, actinolite. or a 
combination of the .. minerala In eXt:eaa 
of Ihe expolure limit prelCtibed in 
paragraph (c) oC thil .ection. 

(3) ContominolM/ clothing. 
Contaminlited clothina.haU h. 
transported in .. aJed wpermeable bag .. 
or other clo.ed. impermeable containers, 
and be l"beled In accordance wilh 
paragraph (k) oC thI ... etlon. 

(4) Prot8CUI'. cJothina 101' lWlIIOvoJ. 
demolition. and renovauon OptlroUOll&. 
(i) The competAlat pet'lOa .hall 
periodically examin. workawta worn by 
empJoyeea fot rip. or tAlan that may 
occur durina performance of work. 

(ii) When riPI or t.an are ct.tected 
while an employ .. Ia woridna withia e 
negative-pre,.ure eoclolure, ripa and 
teUi ahall be lanmadiately mended. or 
the workauit ah.a11 be immed1aLely 
replaced. 

(j) Hygien.lociJiti •• and practica­
(1) General. (I) The employer aha11 
provide cleaa c:haage areaa Cor 
employ ... requind 10 wotk In resu1ated 
areu or required by parqraph (1)(1) ol 
thi' aec:tioc t.o wear protacdve clothiq. 
ExCl!ption: III u.u 01 th. cba.ap aru 
requirement ,peclfied in parasraph 
0)(1)(1), the employer may permit 
employees ensased In amall aca1c. Ibort 
duration operetiou. e. described In 
paragraph (e)(a) ol thIa aec:tioa. to clean . 
their protacUv. clothiaa with. portable 
HEPA-equipped vacuUID beCon aucb 
empioye~1I leave the are. where 
maial£:nance wa, performed. 

(ii) The employer lhell ensure that 
chanae areu are equipped with 
leparate ItOrase fadUtiea Cor protective 
clothina aad Itreet dothi.ag. In 
accordance with Md10a Ilno.141(e). 

(Iii) Whenever food or beverqn are 
con.awned at til. worblle and 
employee. are expoaed to alrbom. 
concentrallaDa of ube.1oI, tremoUta, 
anthopbyllite. actiaoUte. or a 
combinatlon of thae m1Derala In ext:ai 
oC the perm.llilble expoau.re limit. the 
employer .ball plOvtde lunch aru.a lD 
which the airboma COQCeDtntioau 01 
sabetto .. tremoUt .. anthopbyllite. 
Ictinolite, or a combination oC theM 
mlnerall are below the acUon level 

(%) Reqw'remllnu lor removal. 
dtu1loJiuon, ond I'8IIOIIOtiOlJ op«atiDl»­
(i) Decontaminauon area. Except for 
lmall ac:al .. abort dunUoa openatiOD.l, 
.. delCribed lD parqrapb (.)(Il, ollhia 
aec:tion. the employer ahall ntabllah a 
d.econtaminaUoa area that la ad)&Qnt 
and connected to the rqWated are. far 
the decontamination 01 employ ... 
contaminated with ubntOl, tremoUte, 

~-:!!~ 
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Ilnthophyllil" or actinolite. Th. 
deconlaminalion art. Ih.U conallt of an 
equipment room, Ihower Ira •• and clean 
room in .eriel. The Imployer 1h&1J 
enaure that employee. enler and exit the 
regulaled area througb the 
decontamination area. 

(ii) Clean room. The clean room shall 
be equipped with It locker or 
appropriate Ilorase container Cor each 
employee'. lUe. 

(iii) Shower qretJ. Where Cealibie. 
ahower faciJitie. ahall be provided 
which comply wilh 29 CFR 
191o.141(d)(3). Th •• howera aheU be 
contiguoUi both 10 the equipment room 
and the clean chanRe room, unle'l the 
employer can demonltrate th.t thi. 
location i.e not fea.ible. Where the 
employer can demonllnte that it i. not 
feuible to locale the ahower between 
the equipmenl room and I1le cleaQ 
chanselOOm. Ihe employer uUlll enlure 
that employeea: 

(A) Remove .. be. to .. tremolite. 
anlhophyllite. or actinolitAI 
conlaminatilln Crom Iheir worbuit. 
Ulins a HEPA VKcuum befure proccedlns 
to a &hower thAt i.e not cantiluoua to the 
work area: or 

(BI Remove thair contaminated 
worksui ... doD clean work,ult .. and 
proceed to a ahower that it not 
coatipouIto the work are .. 

(iv) Eqwpmttnt mom. The equipment 
room ahall be IUpplied with 
impermeable. labttled bagt aod . 
cont.aiAers Cor the contaiDment end 
diapoaal of coatamiDated proLacUn 
clothing and equlpmeat. 

(v) DectNrtominotion area .ntry 
procM:lura. (A) the employer aba1l 
eaaure that emplOYee&: . 

(1) Bluer the decoatam1a&UoQ area 
throush the clean room; • 

(2] R.a1llOW and depoalt .treet dolhlnt 
withLa a locker provided for their UN; 
and 

(3) Put on protective c10thins and 
relpitatory protection beCore laavtq the 
clean room. 

(8) Before entering the enclo.ure, tba 
employer ahaU enau.re that employee. 
pua through th.a equipment room. 

(vi) lJeaJntaminouon onra lUCit 
pt'OC«iura. (A) Before leavins the 
resuJated are., the employer .hall 
anaure that employeea remove all sroaa 
coataminaUon and ct.bria Crom their 

. protective clotbi.ai-
(8) The employer ahall aa.u.re that 

employ ... remove their proled1ve 
clothinc In the equipment room &ad 
ct.polit 1M clothiq In labeled 
impermeable bap oe coot.ainera. 

(C) The employer ahall eDaW"ll that 
emploYIH do not remove their 
retpiralora in tb. aquipment room. 

(s.c.. 1 t:zt...sI(iJ(2)(VlKC)1 .. 
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(0) The employer .haU eruure th.t 
employee •• hower prior to entering the 
clean room. 

(E) The employer .hall eruure that. 
ter .howering. employeea enter the 

lean room beCore changing into atreel 
clothes. 

(k) Communicotion of hozord$ to 
empJoy«-J-{l) Sign •• (i) Warning .Igru 
that demarute the regula led are •• hall 
be provided and diaplayed ., each 
location where .irbome concentrationa 
oC .. be.lo .. lremolite. anthophyllite. 
actinolile. or a combin.lion oC the .. 
min era'" may be in exce .. oC the 
expo.ure limil.pre.cribed In paragnph 
(c) oC thia lection. Signa ahaU be po.led 
at such a di.tance Crom .uch • location 
thaI an employee may read the aigna 
and lake necelNry prote..ctive atepa 
beCore entering the area marked by the 
algn .. 

(iii The warning aipa required by 
paragraph (k)(1)(I) oC thia eecUoll1hall 
bear the CoUowina i.nlonnaUoa: 

DANCER 
ASBESTOS 

CANCER AND WNC DlSEASI 
HAZARD . 

AtmiORIZED PERSONNEL ONLY 

RESPIRATORS AND PROTECTIVE 
CLOT1i1NC ARE REQUIRED IN nus 
AREA 

(iii) Where minerala in the regulated 
, • are only tremoUt .. anthophyllite or 
tinolit •• the employer may replAce the 

lenn "aabeatOl" with the .ppropriate 
mineral name. 

(2) [.QMls. (I) Labela ahall be affixed 
to aU producta containins ubeatoa. 
lremolite. anthophyUite. or .ctinolite 
.nd to aU coDtainel"l contalnlns auch 
producta, including w •• te contalnen. 
Where Ceaaibl .. 1n.laUed aabe.toa. 
b'emoUt .. anthophyllil .. or .ctinolite 
product. ahaU cont.in • viaibl. labeL 

(U) Labela ahaU be printed in larse. 
bold letlen aD • contraaling 
background. 

(iii) Labeb ahall be uaed lD 
accordance with the requiramenta 0128 
CFR 1910.1200(1) of OSHA'. Huard 
CommlUllcaUOQ alandard. and ahall 
contain the lolowtns lDlormaUoa: 

DANCER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATINC DUST 

CANCER AND WNC DISEASE 
• HAZARD 

(Iv) Where miaerala to be labeled are 
only b'emoUta. anthophyWle and 
actinolite, th« .mployer may replace the 
lerm " .. be.to«" with the appropriate 
mineral nama. 

(v) Label •• hall conlain a warning re.pu--Iora A. reqllirod by zg CFR 
.Ialement against breathing airborne 11l10.1:H; 
..be.toa, lremolile. anthophyiUte. or (f) The appropriale work practlcn Cot 
actinolile libera. performing the aabetto .. tremollte, 

(vi) Th. provisiona Cor la~. required anlhophyllite. or actlnollte job: and 
by paragraph. (k)(2)(IHk)(2)(lv) do not (C) Medical .urveillanca program 
apply where: requirement&. 

(A) •• be.lo., tremoUt .. anthophyJUte, 
or actinoUte fiben hav. been modified (Ii) A reviewal thla ataad&rd, 
by a bonding agent. coaUna. biadu.Jl" -' lncludins appendl~ . 
other materiaL provided th.t the.. (4) Acc.u 10 train"" tnat.nau. (I) 
maJlulacturer can dAtmoDitrate that. n •. employer .haU m.ke re.dlly 
during aay reaaonably fo ....... bl. UN. avaIlable to all aRected Imploy"a 
handling. atorap. di.poaal, proce .. ing. wtth~ut coat aU written material. 
or tranaportatioD. no airborn. relating to the employ" tr.lnlnc 
concentrationa of aabe.tO&, tremoUt.. prosram. inclu~ • copy of Ihia 
anthophylUt ... ctinolite, or. rqulaUon. 
combination 01 thea. mineral ftben in (II) The employer .haU provide to tha 
exceta of the actioD lev.l will be Aaai.tant Secretary and the Dlntctor. 
releaaed. or upon requa.t. aU Inlormation and 

(H) a.bealo .. IJ'emoUt., anthophyllite. traJnlas maleriw relating to the 
actinolite. or a ComblnatioD of the.. .mploy .. lalormaUDD and traJn1q 
miDerab I. pruent 10 • prodUd 10 proaram. 
coDCeSltratioDlI ... thaD 0.1 perceot by (I) HowdHpinr-{1) Vocuumi"" 
welshL Wh.,.. v.Cllllmln,mathod.a are .. lacted. 

(3) Employ" in/ormation and HEPA Dltared Y8cuumln, equipment 
troini"" (I) The employer .ball IDaUtute ml&lt be uaed. 1"be equfpalMlt aba11 be 
a tralnina prosram fat aU m:,IGyMa UMd and emptied 10 • IIWlDCr' that 
upoNd to airboru conceatrat1ona 01 mlnlml'. the I'MOtry of albatae. 
•• batoa. tremoUt .. anthophyWt.. tremoUte. uthopbyWte. or .cdDoUte 
ac:tlnaUte, or • combiDatioa 01 the.. 1010 the woricpl.ace. 
miaerala ill exce .. of the .ctfOllleval (2) WQ6t. di.pc»aJ. Aabettoe wute. 
and aha1I eDiute their parUdpadOQ 10 eaap. debriI. hap. containerl. 
the.ptOSlU;L · eqaJpmaat. and coataminated cIotblas 

(u) Tra1nina a~ be provId.d prior to cooalped far dlapoaal.b.ll be cou.ct.d 
ac: .t the time of laiUal ..... pm«nl, and d1apoaed allo ... led, lAbUd. 
uale .. the employ .. baa received lmpameable hap or otb.t clOMd, 
equivalent tra~ with1D ,:&revioua lAbcled.lmpermaabt. coataiDer&. 
t;:::ner~ and at e .. t &OIl J (Ill) Medical ,UlWillanc»-{l) 

(iii) Tba traiains PI"08JUI Ihall be Ccn.rtuJ-.(1) Emptor- c;onnd. Tbe 
conducted 10 • meaner th.t the emp~)'U aha1IlDaUtut •• medk:al 
employee ... able to Wlderataod. The aurmIlaoc. Pf08I'&Dl for III emplo,.... 
employer .hall elUlure that each auch aaaqed 10 work Iovalvlns In. 01 
amployee I. wormed of th.loUowlnF uhatO&, tnmoUte. anthophJWIe. 

(A) Melboda 01 rec:osaJDnI •• beatoa. .ctInoUte « • combination 01 tbae 
lremollt ... nthopbyWte, and .ctiDoUte:; m1Derala..t or aboYe.tha ac:t1oa \ani 101' 

(8) The health effecla aaaocIated wlth 30 or man daya per yur. or who are 
•• be.loa. tremolite. anthopbyWte. or requ1nd by tbJa Mctf011 to war . 
actinoUte upo.unr: DepUv. preuv.re ruptrators. 

(q The relaUoDlhJp between amokiDI (U) Ibcamination by a phy.ician. (AJ 
and .abalo" tremolite. anthophyllite. The amployer Iha1l eaava that aU 
and actinoUt.lD produdng lung cancer. medical .,..mln.~ and procechna 

(0) The natura of OpetatiOlUl thet .... performed b, at UDder the 
could reautt lD exposure to ubatae. IUpIrvtalO11 01. Uceaaed pby.lclan. ud 
tremolite. anthopbyllite. and .ct1aoUte. .... provided at no coat to the ampq .. 
the importance of Decuaary prot.act1v. and at a NUODable Ume and placa. 
controla to mJaimJ.u axpoaure 1aclud.lDa. (8) Pu.oaa otbar fbaa IUCb Ucaa.Md 
I. applicabl .. ~ CODtrola. pbyak:iaDa who .dmlnIater the 
M)dr. practice .. raplrat.ora. pulmonary fuacUOQ latina rwqairwd ~ 
bouaekeeping procedurea. hniau thia MCt10a IhaJ1 complete. tralDfac 
CadUlIe .. protective clothlD& COUI'M in .p!rometr'J apoaaond by an 
decontaminatioD procedurea. emarreocJ appropriate .cad.amlc 01' prof ......... , 
proc:edura. and waat. dlapoaal inadtutioa. 
procedure&. and any neoeaaary (2) M«JioaJ U4lIIinotJOIU and 
inallUCtiOD lD the UN of th ... coatrot. conauilotion.-{I) P¥wq1lllUlCY. Tba 
and procedural: employ. IhaU make .vaUabt. IIMdk:al 

(E) The purpoM. proper UM. flttiat IX. m!ut:1ooa &ad coaaultaUoaa to aQ 
lnauucUoaa. and llmitatioaa of employ.. covered UDder parqnph 

(Iec:. 112U1(_K2)(I)) 
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(m)(lJ(i) of tliia sf:ctiun on the following 
sclleduleli: 

(AI Prior to Itssignment of the 
employee to an arell where negative­
preuure respirotors OtiC worn: 

(8) When the: !!lIIplo)'~c i:. assignetlto 
an area where expo lure to 8IILe5101, 
trl"molite, anthophyllite, IIclinolitt!, or II 
comLinaliCJn of these min!!rull muy Le at 
or above Ihe aclion le\'cl Cor 30 or more 
d:ays por ytIAt, a mecJial exa,ninatioll 
mUlt bc= Riven within 10 workinL! dilYs 
following the Ihirtieth d"y oC e:cposure: 

(C) And at leillt annulIU)' there.fter, 
(D) If the enmining phYlicilin 

liclermin!!s th.t Itn}' of the eXMminwtionl 
Ihuuld be providt'tl more frequtlntly thlln 
lpe\:ified. the cnt(lloy!!r , .... 11 pm\'ide 
IUc.;h f:lUlminlflions to aCCech,:d 
f:mployceli III the Cre:qucncici 'pcclrictl 
by the phYliciajn, 

(E) EJCuplicJn: No medicltl 
eXlloWllltion i. n.'quinul oC lIny 
employee iC udcqUlfte rec:ards shuw thld 
the employee hll' been exllrruOed in 
accordance with this ~aRJ'Uph within 
Ihe pllltl'yelir period. 

(iii Con/lml, Medical exuminaticml 
mllde available punuant to paragruph. 
(m)(2)(iJ(AHm)(211i)(C) oC Ihi' lcetion 
lllaU include: 

(A) A mediClllllnd work hiltury with 
lpeciwl empbaai. directed to the 
pulmuolAt)', cardiovlIlC:ulur, lIud 
gll.lroiale.Umd .Yllem" 

(8) On inililll euminulion. Ihtl 
lillAndanlized qUc:.liUMuirc cunluinc:cl in 
Appendix 0, Part 1, and. on KMOiII 
clI.Uminulion, the wbbreviwled 
IIMdurdized que.tiuMuire contwned in 
Appt:ndix D. Pllrt Z. 

(e) A phYliC4i1 examination direcled 
tl) Ihe pulmonary lind Raltmillt~'linul 
'yIICrna. including "_~hell 
roenlgeno8ram to be udminillen:d "I the 
dilcretion of Ihe phYlician, lind 
pulmonary Cunction 11:.la oC (orc".cJ \"ilal 
capacily (FVC) and farced expiralory 
volum&: at one lecond (I-'EV.), 
lnl • ."nrtaUon and cl ... iCicilliun uC cheat 
rocnljcnograml ,hall be conductc:d In 
accord/ulce wl!h Appendill. E. 

(D) Any other euminaliunl or tl!ltli 
deemed necellary by the cAllminina 
phYlician. 

(3) InfamIa/ion pfU~'idt:d to th~ 
physician. The enlploycr ihllll pru\'ide 
the following in(oQT\lItion to Ih., 
examinina& phYlici .. n: 

(i) A cupy or Ihil Ilundun) .. lid 
Appendices 0, E. lind I: 

(iI) A deacriplion oC Ihe aCfc'f:tcu 
employee'l duliel III Ihe)' rcllilc 10 thll 
employee'l expOIUl'e: 

(iii) The employee'" repres.c/lt~Ii\,1I 
expolure le\'e/ ur .. nlicipatcJ "XpU.II/ ~ 
le\'cl: 

(i\') A dc,criplion oC any personal 
prolt:o:th II dnd rClpiriltor}' equipmenl 
used or 10 be uaed; Ind 

(\'llnCormillion from previoul medical 
e:caminillioni oC the affecled employee 
that is not otherwiu .vailable to the 
eXlimining phYlician, 

(41 Ph)':iician's wrillen opiltion, (i) The 
emplu),cr lhall oblain .. written opinion 
from Ihe ex .. minina phYliciMn. Thi. 
wrill~n opinion .IwU conlain the relull, 
o( Ihl! medial examinatiound .haU 
include: .. 

(A) The'phYliclllR'l opinlun III to 
wheth!!r Ihe employee hal any cialected 
medical conditionl Ihal would iliaCI the 
employee II an increaNCi rI.k of 
mlllerilli hculth impai.n:lenl from 
e"pUdurc 10 llbelilOI. tremoliCc, 
anthophyllllAl. or Idloolila: 

(Sf Any rocolNUendod Iimilaliona on 
the cmplo}'c:e or on the "'e of personal 
prolective equipIMnt IUch II. 
relpirlitOrl: and 

(C) A .IMlement thaI the employee ha. 
been Informed by the phy.icillO oC the 
R.ull. oC lhe medical examinaUoa &ad 
of Imy medical candiUOQI thilimay 
reault from a.beatoa. tremolita. . 
.nthophylUt .. or actiaGUle upoaIU'L 

(ii) The empluyer aba1l inltruct the 
phYlician not to reveal in tb. written 
opinion givea 10 tb. employer lpecific 
findinp or dlagDOsa unrelated to 
occu~UolUllexpo.ture 10 lllbe.tO .. 
ttcmolilo, anthuphyllit •• or acUnaUII. 

(iii) The eRlploy.r ahIIU ptO"ide a 
copy oC Ihe phYlician', wrillen opiDiaa 
til Ihe IICfected employ.,. withiD 30 dIIy. 
frum it. nrc:eipL 

(n) Rcc-.ordkHpill8-{l) OIJj«livtl data 
fur eJCuOIpt«i op6f'OtiOM. (i) Wbenr the 
emploYf!r hut relied on objectlve data 
thut dl.'monatrale that producllmado 
frum or conwiuing asbaloa. crelDOlile. 
IInthophyltite. I)( actinollta arc not 
CUlllible of relelling Oben of ubestOi. 
tremolile, anlhophyUih:. or actinolite I)( 
a combitullioo of tholO 1DlD .... 1a. in 
concentrationa at or abo,,'e Ih. action 
level lInder the expect.d condUloal of 
procellifll. UM. or handUna to axempl 
IUch operaliCln. (rom th, Inilial 
monilnril1¥ mquiremenll Wlder 
parlgrMph (0(2) of thil aectiGR. the 
emplo)'er .huU ellabUah IlJld maintain 
an llceuralll record of oulectlve dulll 
n:asonliLly reUed upon in IUPport uf the 
exemptiun. 

(ii) The record IhaUlnclude IIlleul 
Ihe folluwina inCllnnalion: 

(AI Tha= producl qualifying (OE 
cxecnp:ioa: 

(nJ The lOutca or the objcctive cUita: 

Ie) Th. lelUna protocol. multi uf 
le.ting. ,,00/1)( IIRalYlia oC lh4t malerilll 
for the releul4I or ubealos. tre01Olite. 
aothu~byUite. or IIClinoJile: 

lUI A ducription 01 tzu, opcr~iiun 
exempled and how the data IUppo."1 the 
exemption; and 

(E) Olher data re/ev.nt to the 
operlltioru, malcnall. procelling. or 
employ«:e expo.ures covered by Ihe 
exc=mplion. 

(iii) The empll'yer .h.ll mainl.in W. , 
record (or Ihe durlltion oC Ihe employer'l 
reli:ance upon IUch objectiv, dllia. 
. (21 £'fPO'ure measuremenu. (i) Th. 
employ.r ahaU keep an accurale record 
o( 1111 ma"'W"emenl. biken 10 monilor 
employ .. UPO'Ul'e 10 albeltoa. 
ttcmolile, anthophyllite, or actinolite a. 
prelCribed In pllrllgrwpb (0 of thil 
l4ICtJon. 
Nola: ThAI emplayw may utUla 
thai sarvicel of cwnpclent orglllliuliOM 
IUch u indUilry tn.de .uoci.lionl lind 
cmplu)'ee ... ocilllions to maintain tha 
recorda required by thia aec:lion. 
. (iJ) Thia record IIhIlU Include at leilit 
the foUowlni Wocmation: 

(A) lbe dille of mcalW'elMnt: 
(8) 'I'M operation Involvinc expoliure 

to lA,bellGa. Crecuolile. anthophylUte, or 
actinolita tlutt la beina mOcUlated; 

(e) SuaplLna and analytical aaathoda 
used and evidenc.e oC their lICCW'ac:y; 

(D) Number, ducaUoo., ud raul .. 01 
aamplea tWa; 

(E) 1)". of prolective devicn worn. IC 
any: lind 

(f) Name.lOCiwl security Dumber. and 
..~ ot tM Imployee. WhOM 
.xpoautet .,.. repteMl"eG. 

(W) The employer Will maintain thia 
record lor.t lua.' thirty (30) y ...... in 
ac:conwu:e with 29 CFR lQ1G.2Q. 

(3) MedicoJ .urv.monu, (i) The 
Imployer ahd .. tabUIb and maintain 
an accurate reco.rd Cor each eraplor" 
lubJect to aaedc:.alawwUlanc:e b)' 
pal1lp-apb (m) of thia teCtiuQ. In 
accordance with ZII CFR lQ1Q.2Q. 

(Ii) TheI"8COld thaU include at leut 
the (allow"" ~onnatioa: I 

(A) The IWIM and aoc;ial MClUity 
number of the .... playec; 

(8) A cap)' oftha .raploye.'. mftdkal 
examlDaUun retialtl. 'acludlntl the 
m4ldiaal hl.t\Jry:qua.Uoanalte 
reapoaaea. reaut. oC any te.tl, IlIld 
phylidan'l recocuneocUtioRl. 

(e) Pbya4cian'awrilten opiAiona; 
(01 Ally amploJee medical complalnlJ 

ralated 10 expo'ln 10 llbeltGa. 
tremolita. anthoplylUte. Of' actinoUte: 
and ' 

(E) A copy of tht lnCol'1'D.at/oa 
provided to Ibe p~liclao al required b· 
par8lt1tph (m) oC bia .MIClion. 

(iiil The empioyv aha1l eMute lbat 
thll rec.ord i. maict.a.iDed Cor the 
durlltion oC empla,menl plUl thirty (30) 
yean. in accordarc.e with za Oll 
1\/lQ..20. 
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H I Training recorcla. The employer 
~h;.11 mdinl"l0 ail employee Iroining 
-.. t;IJrd ... fr.r r.nt 1 YI! .. r beyond fhe lut 

( "e of l'anploymcnt by that employtr. 

sIAI'at/abllity. Iii The employer. 
"p.)O wnlltn reqlll'st. shall mak!! all 
rt·c,lIrJ ... rC'qlli~eu to he maintained by 
1!1I:J :I~cfion IVdilablt" II) Ihe AUlstant 
'\C't."rel;uy and the llireclor for 
,·' •• m,n"IIOI1 anu copying. 

liil nle employer. upan reque~t ... h,,11 
"I.ll..e lin\, ""polure records rr.quircd by 
n.lrallrilphs 10 lind Inl oC Ihis ."clion 
.,\';ulable f.,r examination and cop)'ing 
III HIfI'!Ch.oO employeell. Cormer 
'!:III,lup:r.s. ue! i~;'Ialr.d tP.(lre."nl:lIivca. 
... :J 'hl ~ .'\uisldl1t Sr.I:rr.lurv , in 
•• ::r:llrtlitnce wilt: 29 CFR 191O.~H}-(e) 
.,"d (JrHi). 

(Iiil The emjlloyer. lipan requr.ll. ,hall 
lTIilk/! "",pluyee mediC3( records 
":lluired by p~ra::raphs (tTl) lind (n) of 
IIII~ s~linn aVllil~b(e (or e"Hminalion 
., ;!!I I;IIJlyinllln Ihe !\uiJjecl r.mpluyee. 
il:wunc hH\' ing Ihtl spedf:e wrillen 
• ..• 'n~nl of Ihe luhjeel em"loyr.r.. and Ihe 
"'!I"i~hlnl Set:~lary. in accord'lnce wilh 
~, CFR l!JIO~ 

Iii) Tmns,fer 0/ TeC(lnls. (i) The 
t:r:aployer shall comply wilh rhe 
",qu.rcmenls coner.minl! Irans(er 0(' 
rt-cords scI Corlh in ~ CFR 1910.20 (h). 

Iii) Whrnever Ihe employer cease. 10 
'., lJusinc$ll and Ihere is IIU auccessor 

(~ ' ,Inver Iu receive ilnd relain Ihe 
. ,rti~ Cor the prescriOOd Jw.riod. the 

t:mplu) er .hull noliCy the Director at 
1t!1IS1 90 dllYs prior 10 di.poaal and. upon 
n:quesl. tranamit them to the Director. 

(0) Dole.-{l) Effective dol": This 
seclion ahlll! become effective (Insert 
l'dl., 30 doya Cram publication in the 
Fltd .. l RqlstcrJ. Th. requiremeola or 
Ihe a.bello •• landMrd l&a4.&ed in June 
1!172 (37 Fa 11318). u amended. and 
publiahed in zg CFR 1910.1001 (1985) 
!'emain in eCCect unlil complillnce i. 
Hcllic\'t!d with the paraUel provl.ions of 
Ini. Ilandlllrd. 

(Z) Start-up dou .. (i) The 
r~uir...·mt:nl' of paragraphs (e) throulh 
(nj oC Ihi •• eclion. incJudinlthe 
enllinecring conlrol. Ipccified In 
pllrllgnlph (g)(11 of thi • .eclion. .hall be 
complied with by (Inl8n date 210 days 
Crom pulJlic:alion In the Fedeni 
1t~lerl· • 

(p) Ap~ndica. (1) AppendJcea A. C. 
D. and E 10 Ihia .ection Ire incorponled 
III part or Uti. aectlOD and the conleDta 
oC IheM appendicea arw mandalory. 

(2) Appendicea B. F. C. H. and 1 to thta 
sp.cllon are infonnallonal'and are not 
inlended to crelle Iny Iddilional 

. ',bligalionl nol olhcrwil8 impcKed or to 
. ·tracl from any exi1tina obligationl. 

Appeadl& A III § Ulla.~HA .... n.QI 

).Idbod-Mand.olory 

Thi~ m~nU"lury ~ppeIlJII' .p..cili ... Iht: 
procedure (oJr In~IY~1n1l air .. mplu lor 
.. ~b.!"o •• Ircmolue. anlhnphyllile. lAnd 
IIL,u,olilc lind ape':l:i.:. qll~hl)l colllrol 
pmLcJII/"u Ihal must be imple:mcnled by 
IlIhu,.-uunc. perlomulli d.a ~""I~·.i •. ThO! 
'Hm~'linll and Inillylical mCllhoJl deactilw.d 
bf!lnw repreacnllha elr.mcnll ,,( Ihe IVllilOIhle 
mnnilnrini melhodl I.llch .. lhe NIOSH rowJO 
nlelhCldI which OSHA cnnli"'tra 10 be • 
esaenll,,1 10 achle:It'P adaq~le empln}'CfI 
CIIptJIIIOI munilorini while IIl1u","i:!" 
r."'pluycl'll 10 IIH melhooa Ih., lire Illredc!Y 
nt .. lJli.hcd wilh," Ih."r o'¥;,niz.-tlio;\& . .... 11 
rmllloyCR who .re requintd 10 cund",,1 ~ir 
mum'urin, "nder par"GfUP" In or Ih .. 
.1001II1Hrd are required 10 1lIIliu .. nlllrli".II1 
lul"' .... ll)ric. thil' Uti! Ihi. PI'Ol'.eoJun. (lr all 
~ui\ "I .. nl mO:lhod. ror callfICltna .. nd 
IMI)'?inR IImpla. 

$.Jm"lill[; and III1QI}·ticul Pror.r.tiur. 
1. Th ...... mplin. medium rew air "''''pl .. 

.hull be mixed cellulose •• Iet filt"r 
memhranes. TheM ahlllllx dcsipwlf!d lit the 
m.-Inur.,hlrcr .. luil.ble I", pa,,"l.,., 
lrenlolile. Inthophylli ... and lICIlnollle 
cuonlin .. See below rur ~ 01 blun .... 

1. 1M pnrened t:OllecUoa dltvia WU be 
Ihe Zo>nlm dlameier CIa ... t .. wilh I" opm­
I.ced ~ exte",lon cowl 1M 374m 
aa .. II._y be tUed if ~ry but Oftl,. if 
w"lI4m jU8l1licatioa Co, the need to u.. tb. 
l7-nw (alltr c.uM1l. accomp40i .. the MIIIple 
.... ull. in the employ .. •• IIlpOIIlI'e IIIOClitClliIll 
ntcOttl , 

1 An ,tlr nuw till. between o.s Iiler/lllill 
and ~ Illen/min ah<IU be acJlCled lor tbe 
U/rnrn ea ... llc:. II the 37-ca. ClIICIIIII 
uaed. In .lir (low tIItl betwMCItliler/lllin 
and ~ liten/min.hall be Mlected. 

4. Wh" ... pouib ..... auRldecl air volUIII' 
(or .ada air II1II111. ahodJ be coUec&ed 10 yield 
bel Wl1i'il 100 and 1.;100 fiben per 1qIW'" 
milllmet .... oa !he _brme 0I11t. U I OItar 
d.,itc:a.a In .ppeU1lnoe or if looM dual Ie _ 
01\ Ih. filler. I MCOOd ... Ihall be 
Itllncd. 

s. Ship lhe I&IIIpl .. Ia I ricld cantainer 
with I .. fficiant pacXinl11181eria1to pmCIII 
di.lodlina !he coiHJctcd fibln. Pltddaa 
m:atmaltlwt hal I hip .Mdro.iatlc charwe 
Oft ill 8UIf.a ( •. ,~ expanded polYII)TttM1 
c:.nnot be uc:d bec.a .... auch malMild CMQ 

".IIU" 10M ol fiben to lIM aid ... wIt.. 
ca_tle. 

a. c..UbnJt ••• dt pcnoa.aII&llI:II'UIIC pump 
be(me .. nd a(ler use with • "1'~lIItivl 
nll~ ca ... Ue Itlltalled lIetw_ lhe pwap 
IInulhe t:allbnJtlon devlca. 

7. Pcnonal .. ·mplel alwll be luea Ia tH 
-broaathlnl _* ollhe .mploy .. II .... 
IIlIached 10 or nut the cal", or Lapel_ 
lha worke(1 'IICCj. 

L Fiber callnl •• h.1l be IIIIIcM bJ JM*tlv. 
ph ... e conlrul uainc a miaolCDpe witla M • 
lu 10 X eyepieca and • 40 10 46 X objective 
(or a lullil m..an1nc:.llon of appnnlimalaly 400 
X lind II nWDeriCOIt a ,""lin ol Q..tIS to G.7S. 
'11w! miaolCOpe .lwll al.,.,. ailed with a 
.~n Ot utue filler. . 

a. The miCf'08C01H' ahall be nded wilh • 
W .. llon-Becl.~11 r.yr.fliOlC8 ,",lleule ealibrated 
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ror • lIrld di .. mr.ler o( 100 micromalen (+ / 
- Z nur.mmel",.,I· 

10.11,,: "",, ,c· .hi(1 Jdtc.Uon limil or Iho 
nlir.m8C'npc sh;:!: be .bulill d"Srcr.. 
m .. ~, .. trJ u:oi"i 'he I1~E phase Ihift Ie. I .lillt 
liN nutlinf!t1 beluw. 

I. PlilC," Iht! 1".1 .lide: on Ihe micrn:tCnpc 
.lllIe Inci ccnlf'1' illJndtr the phuc objeclivr. 

b. Bnn. Ihe bluc:kl o( ;rooved Iinel Inlo 
(onJa. 

~rlw ~lid .. CUllliw 01._11 IIIlI of 
;roond Iinci I .. ..oJ. M fI'OOVcI to c"ch block I 
in "'",...ndlnll order of vill"'ilily (rolll acl. 1 10 
7. lI:ven bci.'tllhll lellli "ilible. The 
reqllil?mcn!1 lut aabMlos. Irclnolile. 
.n!hnphyl!il~. an'" aClir-OIlile COtlnlln, are !hilt 
Ihe Glir:rnacopc uplic.s mlill reNI". lhe 
pt1C/U"ed lin". in acll campIClcI)·. allboulh 
,hey mIIy "PJIClr some",hllt faint, ""d !hat 
Ihe KtOOvr.u liMI in xl, II OInoJ 7 mUll be 
in"iulJl ... So!'1 4 .. nd S mUll be .tlp..c 
paclilUy viaible bill nwy vary IlilJhtlyln 
vilibillly t.elw~l1l11icroac:opn. A IIUC'OICIlpe 
thllll.i11 10 fM<I!l It .... l'Pquitvmenli baa 
either 100 low or too hllh • raolullon to be 
u-t lor ..t..cn.. tnroollla. anthophylUta, 
and ... '1!nolile COI&IIlin .. 

c. U 11M Imtt~ cMleriotII .... de ... loci 
.tI(uac lIM mlQ'OKOpc opllc:a. U. the prob&e .. 
pct"Il.l .. r.wlllt the microecope .. nulKtarw. 

n. £iK:h Nt 01 Wlllpiee taken wiD Indude 
10 perea,at blub or I IDioimIllll ol Z lllaab. 
1M blu" .... uJlI IIwtU be lveraaed lind 
IUblrKted (rona th~ aulyelcal raulla before 
"'portinc- Any IIaIlplel rr.prnated by a 
blltnk hevin, • fiber COVIIIn UCItI of 7 
liben/1OU n.1cb lhaU b. "'\eclecL 

1Z. 1M _pia "U be _ted ." (be 
It.IIOM/INa:lla _tbod or I IMthocl wid! 
IItIlqulv.t.at indn 01 rolraclioa lAd IlaW.ar 
darity. 

13. CItNec\ .. 11141 loIlowtnc coua&1l11 NI ... 
.. Coual ordr abent I!qual to or IoatIar tba 

S .. Iaoatclcn. MeUlltll the I .... of c:urnd 
IIben aloa1 th. c:wn. 

b. Count aU pwtIc:Ies .1 ........ tr.nIoli ... 
.nlbopliyllSte. and actiDoll .. lbll ban a 
,-,,¥tb-&a-widlb ratkl (upec:t ratlol oC J:l 01' 

veater. 
c:. f1bera l)lilll eadrtly witbio the boundat7 

ollhw WallOft.8Itckau aratlall. Jkid ab.a1I 
ntQjve • t:OWIl 011. P1ben aoaaint Ih. . 
bouDdary oac.. _Inl 0111 aocI wibla the 
circle. .... U 1'ICiIt ... the c:ouat oCone ball (~). 
Do nof _I allJ IIber IMt ~ .. 
.,..tlcu1e boundary awn than oace.llejec:t 
aad do aot couGl M)' other "ben ewa 
thcNsIh lIMy IN)' .,. vItIb" outalcle ~ 
p1Illc:ul. -. 

d. <=-1 blllld1 .. 01 ftben .. OM aNt 
aa .... lndlvi" .... nbera c:ao be ldaaUIed by 
obe.viRil bach enda ollA individuod Iber. 

.. Count IIIGUIIh 1"'I\Q&Ia n.lds 10 1'dd too 
ftben. Count I ~ ol zo n.Idc.1ap 
_tine It 100 fteIda reprcILaM ollllMf 
_L 

14. BlInd teCDUftll ahall be Coadlldecllt die 
",Ie oliO 5*'C"'L 

()MJJ;I, Conuu/ PrvcaJw. 
1. lalntlat-wlury JItOIN& PAda w..., 

&ad/or .. ch compeIIJ with awn &baa ... 
~ COUAIIne .udee lIhaU .. t.b&aJa a 
111I~1y dealened q .... Uty --.nee 
JII'OIIrIIII 1n_I"inc blind ntCOWlll aad 

(lee. 1e:zua. ~ AJ 



( 

<"~mllan.onl Wlwfl"n Inlcruacullh,l, h, 
monllor th" v .. rr.lulily of cuunlina hy , .. ch 
m,croacc.pill and bel ween OIicrollCollisll. In II 
CDmpany with more Ihun one l.boraloC")'. Ihe 
procram Ihllll include allilibonlioriei. and 
'hull .. 1.0 evailial. Ihe laboraloC")"lo-
I. bon, laC")' nriob,lily. 

1. lnleriaborah,C")' prosram. E.ach IllllOnlur)' 
an.lyZllll ube.IOI. Ilemolile, IInlhoph~lIiloa. 
.nd .clmolilc "'lIIpl •• (or CDmplianc. 
d"'enmn&lIon ahllU impl.lII.nt In 
inlerlaborelaC")' qUlolily uluraau proerllm 
thaI II II mlRllllwn includel participalion 01 
alieul Iwa olher iadependenl Ilbotftlorir.L 
E..1.b I~boralor)' _hall participale in round 
rollia laalil\ll allelllt Clnce ner)' 6 monl'" 
wllb al le .. 1 IIlIlhe ulher lallc";llorin ia ill 
inlwborlllor)' 'III_Illy lIa.urllRCC IfUlip. £itch 
lliboralor)' ah.1I au bIOi I lIidea Iypical 01 ill 
O""D world~d (ur w;a in thia Prulrl,m. The 
round robia sh.1I be deaillned and Inuit. 
IAAlrud lUina IIpproprilile '''Iiaticlll 
.-chudoI08l'. 

1. AlIlndividullla. penunninl .. beitOa, 
tnmolill. anllwpb),lIile. and .clinolit. 
analYlii mUll have lIkea tba NIOSH COIU'M 
foe Mmplina and evaluatil\l airborne 
latwllua. tncnolil .. anlbophylUl" lind 
actinolite dUlt or an .quivI'.nl CDUI'II. 

" Whea 1M UII aI dill.,.ll aaiaolCGpa 
conlrib&:tn ta dillertlGCltS bel_ counl.et'l 
and lillaoratoria .. the .ffect of tho difrereat 
miaoecopelbaU bot lVall.l&tad lAd 1II_ 
Ini.c:talCGpe &haU be ,.,placed. .. DICI'IIIrf. 

5. Cwnal !'MUlti of 0-. quallly 
UllIRncI pnlp1IlN ahall be polled In .. cia 
Iabonlcwy \0 kuep th.l:l\laotCOpiali 
l.a(~. 

AppIIIIdJJI ... S ltu.Sa-DelI.lIeIII'rIcIIIi .... 
f. ~ TreDD&U., Arat.bopIayillta. .... 
AdiaoUte a,napliaa -' AAai,.Me No. 
H'=dn'P"J 

Thillppeadix conlOllIn, I delililed 
proc.edww roe Nmplinl .ad anal)'", and 
tocJudH lIIoee critical Nmeol, lpecified ira 
Appendix A. Employ .. ua GOI r.quired to 
UII thia procedun.. but they ua nqllired to 
UII Appendix A. Th. P"f'POM of AppmdlK B 
ilIa pravida I datailed .Ie~by·llc:p -PUna 
Ind IAIlyaie procedur. that coa(OI11\I to the 
cJemtIlU lpec:ified in Appeadix A.. SiQU t.b.il 
procedure _y alao ,Ianlillrdiu tba aa.aIY"1 
and reduce v.rtlllmt)'. OstlA eClCUUl'III11 
emp\o),.n ta UII thi •• ppendix.. 

AabeeIOl. Tremulite, AIltha"hyWtI. and 
Acli.ao1iI. Samplina and AMlYlii Method 

Technique Microacopy, Pba .. ContrllL 
1\A&lyte: Fibera (Mlaua1 collAll. 
Sample Preparalioa: Acatoae/lrilc:ntill 

tDethod. 
Calibl'lltion: Ph .... ah.iR dal.ct.iOl1 limi. 

I&bo.&l J dqJ--. 
JlaAaI: 100 10 1300 fiben/IMI" ruler are .. 
Eatimaled Umit o( OeLaCtioa: 7 fillen/lIlI1l" 

filt ........ 
Sampler. Filter (0.6-U WIt mbed celluloao 

Iller membrane, :L5-mni di.melerl. 
Flow Ral..: o.s l/miA ta LSI/min 1zs,1NII 

c .... ".t; 1.0 I/aiin 10 LSI/rnin (37_ 

CUM"." s..mple Vuhuaa: AdjUitlo ol.llIin tOO lu 
1300 fibetc./IND-. 

Shipawnt: ROIiIInI. 
Scmpll Slabllily: Indefinile. 
BlI&llU: UN of .. rrplcl(nunimum :). 

SI .. n.Juli An.lyUcal Etrc.r: 0.14. 
Appli<"..1Lilily: The Won.inl r.na" iI o.uz l/ 

cc /lUZG-t. .. ir Nlllplel 10 1.:!.$l/cc (~ .ir 
... mpici. Th. lIIelhod livea 11\ indu of 
a,rborne .. bellOo&. \ramo"le. IInu.ophyllltoa. 
and aclinolile fiLen but may be w.ed fIN 
.. Ih~r mll"riale Ilia II fiiJrou, al&la II)' 
inl4nina .IIII.ble p"ramelen inlO Ihe 
cOllnlinl Nln, The melhod dOft nol 
dlfferenll.le lH!lween "~IUa, II'Cmolilca. 
anlhuph)'Uil •• and aCUnolilc and ulbll filMrL 
A.belloa. \rarnolile. antbophylhll, Ind 
.ctinolile fiben I.M lbaa C&. o.u II,. 
di .. rnl:ll'r will nol be delected Id'lhii mal hod. 

inlencrencaa: Any olher a&lbom. fiber _y 
Inl.nere linca aU pamc:1H mlCiina 1M 
CDuntil\l crit.ria III CO\IQted. CJULia·like 

"paniclel may appeal' fibroua. Hilh In.'. 01 
nonfibrou, du.al puticlllllll)' oh.auw fibera 
in lbe fi.ld or view .nd raiN Ibe delectlon 
IiIUIL 

Re"acnl• 
I, AceLuM. 
1. TriAcalin (jIYCllOl trillCol:lll1a~ rwuaeal 

.,..d •• 
Specilll Prea&1Ili.aaa 

Acelone ia 14 .xll'Cllllly Oaawabl. Uqllld 
ond precautloaa IIIUlI be t.U.ea DOl to !pite IL 
Heali", a( ICICooa mUll be dOl1lla a 
venliJllLcd llboretcwy fuma hood uaina' 
n..nw:leaa. apark·"'" heel -.ca. 
Equipmaat 

1. Collldion device ZI-...... CUMtte willa 
IO-aw UlirWoa oowt willi ceUuI'*I .tat 
filIII'. U to l.1awa pore alae aAIi ~ p!Id. 

No&e.-Anal)'loll rwpftMGtetiVl nu.n f« 
fiber bIIckpourad be£ocw UII ud dilCll'd th. 
filllI' lot illlMlrl Ihaa , f&ben/l00 fWda aN 
(ouad. 

1. PerIonal aampllna pump. P'Mtar tbu or 
eql.i&lto o.s LJaai ... witIa fJn.ibI,a coaaed/aa 
rubin&-

3. MIcroecope. pbue _trait. willi ..... 
or bl"" fall .... to lOX 11.p.c.. &ad 40 to 45X 
phaM objactiYl (toeallGap.illcatioA ca 4OQX): 
numeric:aJ .penw.-lLI6to Us. 

" Slidea, ala ... ~ pre-doeDecl. 
ZS X i1111G1. " 

5. Cover ,Upa. Z5X~ IIIIIl, ao.l ~ IIGlaa 
otherwi .. lpaciBad br micn1ac:opl 
manullictutwr. 

6. Knill. -111q1ca1 atael. c:uned blacI.. 
7.TwHUf'L 
L A .. k. Cuth-type.laau1atcd IIIc:k. %SO 10 

SOO m1. (witb ~ Nbber .toppar ancl 
elbow.joinled II ... NbJna. 16 to U em IoAa). 

a. Holplllll. .partr..lree. .tiniaa type; 
bn tina 1IlIDt1e: or 1aL"I&IOCl ldlp and 
maancli.c atinu. 

10. SyriD8I. h)'JlCldanDic:. willi U .... 
needlL 

11. era tJcula. w.ltoo-8ecUtt tYJ)e wi th 100 
11111 diam.l .. circular field at the lpeclmaa 
plane (ua.-o.oa7I6aua" rrype C-Z2" 

No&..-Th ..... Uc:uIa La a&lloczHD&de (or 
ella llliaoacope. 

lZ.IISf./NPL ph ... contruC till allde. 
Mllrk U. 

13. TclHcope. oa.1.u ~ caat.erin&­
u. Slliae ~ lo..cn _ dlviUoN." 

Samplinc 

L Calibrate .Id! pInOQIIilllDlpUq pwDp 

wilb • rapraeAlaU". Maaplor in 1iG&. 

1. " .. Ian Ih. '.lIIpler 10 Ihe wc.ciuar". i.pct 
aa clo ..... I poa .. lIl. 1o the worlr.u,'a maul"­
Realo,", 1"- lOp cu .. c:r frum Ib" aad uf Ih" 
c,,"wlru.leaaion (op4:n {accl.nd unenl (lica 
down. WnlP Ihe j01n1 belw«Iea Ih. el>Ieadcc 
and Ih. monilor', body wilh ahrinlr.ta(le to 
pre\'enl air leuL 

l. SlIbmitllllu.tlWO blanlu lor 10"' o( th. 
101 .. 1 .. mplea. wbichev.r illlte .. ler) rlN ... (".11 
leI o( .ornpln. Relnon Ihe cap. (ronllh. 
fi.ld bl"nk ca ... "n .. nd .10te lhe ClIp ... nd 
caMe".1 in .. cl.aa lire_ Ihll at ball) dutil\l 
Ih. IoIlIIplinl plnod. R.plilu the cap. ia IIw 
CllMeIl ... wblOn IIIl11plina it complLoted. 

t, s.aaple al CU L/mia at sn:-Ier. Ou 110' 
u~ 1 IIIIlalal dUI' lOIIdiI\l C&Q Ihe mlec. 
J\djl&ll wnplilll now till •• Q (LJlllin). Illd 
time 10 prucJllce II fiUer den"I~', E (fiber'll/ 
mm'" olllJO ta llOU r;be~/m'13JiS '" 10" 10 
S" 10· fibera per 2!i'lUm fiit!:r \~ilb ./lL-C;live 
CDllKlioa .re. 1A.,.385 ramll/ foe uplimluq 
COWlU/II prec:iaion (In "lOp 21 below). 
c.Jculllle lhe ralnimum Nlllplilllllllll. 
1_ (lIIinl al lhe .c&ion Inal (one-hll1l 01 
1II. aunrat '11I.GCWd~ L 11/ c.c) 01 the fibrou • 
.. roaol bel.al .. mplcd: 

(Ac)(E) t..-----
(Q)(L}tO'l 

L Kdov. tile o.ld ... tor lit the end oJ 
IUIPIlA&. njlW:e abe plMIUc lop COVIt I"Wi 
amalIlGCl C&P'o and "on &be IDCMIitor. 

I. Ship the _plaia. riaid COQlaiaer 
with aWnci.al PIlc:&ina _tcriaI to pnveat 
Jo-'liDc 01 daIaqe. NOTE: Do DOt UN 
poIyatyrcae (GUlla the aldppina cootalner 
becallM ol.lecall»hllic lon:a whldl a:ay 
CUM fiber kIM lrua dwI umpIet mI«. 
S-ple~ 

Ho&e-n. cMied II to produce IIUIIplee 
willi I 1IDOO1II (aon-paia)') ba~ in I 
medlUlli willi I .fncdv. 1Ddu. equal to or 
I ... th&a 1.41. ,... IDItbocl below coUapea 
the fillet (or ....... loc:uaiaa aad prod&aca 
JICl1MAIAlmounla wbidllll ....,(ul (or 
qualh)' coocnal lad in&erlMlaoraewy 
c.oaaparieoA. Othef IIIOIIAllq techniques 
_tine the abov.criIaria lUy also be uacd. 
..... the IIOIIpInDllMftt fi.1d I114M&1UInc 
IccbaiqIllIlMcl in •• CAM Z38. 

7. EAave t1wt the ala .. Ilida .ad COVet 
alipllll rr.. oJ d_ lAd fiben. 

L PIuce 40 to eo III oJ ac:e1Gol into I Cuth­
type fIuIr.. $&opperdM n..k willi I 1UIa'" 
hole Nbber llOppc lhrDueIa whida - aWe 
II&l.e .1t&IQd •• 10 lalliato dM n. .... 1M 
pottiaa aI the p. .. lube that .aill the lap tJI 
the l\opper (I 10 lOaD) II beat downwud in 
a.a elbow daMt ........ 'aale aim to 3Q 
de.- willi the bcrizoaIeJ. 

a. PlIICI the n"'ia 1.1itrina laoIpl.te or 
wn&p in II butina canl1e. tiNt the _lOne 
araduaIl)' la I .. boiw, Cetllplhlllnt (ea. We). 

c·www ___ llMlCalOQl npor IIIUlt be 
~Ied in • yftl"-,*, '- bood IWI), 
(I'QCD all apea n.-u4 apark IO\&tCeI. 

A1L1m1te bAhq caalhada coa be UMd. 
jIIU\"1dUIc DO open fame oe lparlt • .,. 

prcMO.t. 

7-1CJ.44 
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\0. !'.Icunl I!ilhrr Ihl! wholc 'amllie n1!cr lit 
.. wr<ilt'" o:ul fPlCn Ihe ... mpl~ fiI'er on • d ... " 
III .... lillie. 

M. CII' wedin ur Cll . Zl /k,rcrnt t.r Ih. filttf' 
.re .. wilh • c:un'fli·t.I .. de Ileel ."'lIi~llo.llirot 
u •• np .. ruckinl moliun h, preHnl 'Cllriull. 

b IO: .. cc the fille, 0' _culle. dust .Iide up. 
on Ih •• li.Je. SI .. lic el~ll.cily will u.""lIy 
~ ,.rp II •• filler on Ihe Ihde unlil it i. clured. 

c. Hold lhe II •••• Iid" IUPporlinlllhe Rller 
"ppn,"imlllrly 110 Z em rrom lhe ,I ... lube 
",urt wh~ Ihe "celOM , ... pot i ........ pina 
rrum .ho hell ted n"lk. The .cel""" npor 
.Ir .. llm ... ..,uld cau.e • condenNtioQ .pnt on 
Ihe 11"&1 .lIde ca. Z tu l rom in dlamell!r. Move 
th, RI,.., .Iide aendy in the vapor .tl1!"rn. Th. 
filler ahould clear in 2 10 5 aec:. If Ihe Rller 
curt .. di.torta. or i. olherwiae I1!ndr.red 
unuuble. lhe vapor .\re.m j. prulMbly nut 
"rune enoqh. "-riodically WIpe Ihe ou.let 
JM.rt with li .. 111 to pre\"ent liquid acelone 
cJnppinll CJftto Ihe niter. 

d. Ulin, tlwt bypod«rmic .)'rin4e wilh a U· 
Iuulla needle. place 1 10 Z drope or tri.celin 
on Iha fillet. Ccntly Inwer, ell'"n :s.mm 
.qUM ... en, er llip down onlo the raller lit a 
• Ii"hl enllie 10 reduce the pouibilily of 
rormin. bubbl .... U too _ny bubb~ rorm or 
lhe amount 01 triacetin In unaufficient. Ih. 
eaver Ilip _y brcome ~Iached witbin II rflw 
hov .... 

L Clue Ihe edan or the cover .lip to Ihe 
al." .Ud. uaina .. IIIcquer or nail poliih. 

NoM-lr de";n. i •• Iow. Ihe alide 
prepa ... lioa lII'y be he.led on a hotpl,'e 
'"urrace lempentv ... SO·C) ror 15 min to 

ulen d.erin .. Countin. m.y proceed 
I.tely .rt.,. dearin, .nd DlQuntinc a ... 

eamplelr.d. 

c..libratioo and QUillily Cuntrul 
11. CalibratlOll or the Walton-Bec:k.ett 

gnatioJe. The diemeter. d.. (mm~ uf the 
circuJu cnunrtna .ree .nd Ihe diac diameler 
mu.t be .pecified whm onIerinll the, ' 
W·Uclde• 

•• lnaert eny ev.iI.bl, ,",\lalle Into the 
cycpiece Dnd rucua 10 thlll the ~.tiCllIe lince 
ere .harp .. nd dear. 

b. Set the approprillte interpupilluy 
cliallince and. ir .ppli~hle. reMt the 
binoculur heed adju.lmenllO Ih.1 Iho 
mllll"ificalion rem.inl con.lllnL 

c. lNl .. 1I the 40 to .s X ph ... ObjKIiV •• 
d. PtIOCC •• llIaCl micromeler on the 

miaotcope object .I.~ end roc:ua lhe 
lDiavecope OII.he tlndualed!ina. 

e. Melllura 11M lDell"ified pid lenglh. t. 
(ucal. u.ina th. II ... mic:rolDelcr. 

r. Rf!mOYe the tnlicul. rrom lhe 
microKOpe .nd ~ .. ure ill ac'UMlllrid 
\cnllh. L.lmm\- TIlil can bell be 
Iccompli.hed by u.i", •• IIIRe filled with 
vcmlen. 

II- c..lcullile lhe circle di4melvr. d.. (nwnl­
ror lhe Walton·Beckell snliCIIJ.r. 

'--"0 d..---
L. 

E-"Implr. If L. .. 1011 um. t.. - 1.93 mm lind 
0- tOO um. Ihen d.. - 2.71 mm • 

h. C,,~ Ihe field diemeltf'. D(:1a:r.p".hl!! 
mnse tOO mm±2 mml wilh •• 14~ 
minomel .. r upnn "-01ipl or .he !"Ilieul!! rrom 
Ihe menur .. elu,.,.r. Delcrml", ficold Ire. (mm'). 

t1. Microacnp<l .djuI:mr.nla. rullClw :h" 
"",nuf".:lure,·. IntlNelion. lind ,,110 lho 
roUo",in.: 

e. Adiult Ihe liJ:ht IlIUrcl! (Uf ~'en 
iIIuminalion lIanli. th .. n.,ld CI( \'iew et Ihe 
condenser in.. ~ 

Nota.-«:ohler iIIumlnellon ia pt .. rem!U. 
whC'nr IVlil,ble. 

b. Focua on Ih. p",ti",.llIte II1IIlIri • .1 to be 
eumined. 

Co MIlke lure th;,t the field iriIla in rucua. 
centered on the IImpl ... nd open oaly 
enaugh 10 rully iIIumin ... l. lhe n.ld or view. 

d. U ... he lell!lCOpI lII.ullir .upplied .~y the 
m.nurllcturer 10 enillre Ih.t Ihe ph .... rinp 
( .. nnuler dlephrlll'" lind phe .... hirtln. 
• Iementll.re concentric. 

\3. CheQ Ihe ph ... ·.hift dIIlrc:Uon limit ur 
the miaolCOpe periodicallr. 

.. RC/llUve lhe HSE/NPL phIiNoCOnt,...t 
tnt tlide (rom It •• hippinc cont.in« a!WI 
center It under the ph .. e objec:li" • • 

b. Drin, the blocka of puclved Unn inlo 
roc:ua. 

No«e.-The allde C41ftti.l. or "\"en MI. or 
puclve. (c;a. ZO aroove • . to each block) In 
deacendina order or vilibillty rroce .. 1. 1 lu 7. 
Th. requiremenl' ror countin, .... thaI Ih. 
micrcMCOPl opt!cs IIIUlt main the CJ'OOvtd 
linn in Nt :a completely •• lthouah they ~y 
Ippnr aomcwhel (.int. .nd 1hat tIM l(rOOYed 
Ii.,.. In llta e 10 7 muat be Invitible. Set •• 
.nd 5 mu.1 be .t lee.1 pertiaUy vitit.1e tK&t 
rnay vary alilhlly In vi.ibility between 
rniaolcopes. A miaoac:ope which r,iI. 10 
meel thne requirement. hel either too low or 
100 hip. tnolutlon to be UMd rOl' ubcatoe. 
tremolita. anlhopbyUiIe. end actinollt. 
countin .. 

c. U the im ••• quality deleriorales. cleAn 
lhe mlcroacope oplic. .nd. 11 thot prnbll'll1 
peni.l .. conauIt the miaotcope 
IN&IIur,,elurer. 

1~_ QUDlity control or fit .. , c;u"nta. 
•. Prepan end count field bit,"", ,&lona 

wilh the neld IImple .. Report tIw cuuntl 00 
1IIc:h bl.nk.. Calculele \.he caell" or lhe rleld 
blank counl •• nd lublred thie v.lue rlVCll 
each .. caple count berore repotllnc the 
relull .. 

Note 1.-The Icw.ntily oi 1he blank fillers 
thould be unknown 10 the counlftr UQliI .U 
counl. h • .,.. been completed. 

NoM z-rr • field bl.nk yielda nber COUllt, 
arc.la- th.in 7 fibers/tOO neld .. report 
pouible conl,minetioa of \be _pl_ 

b. Pltdoma blind recounlt by the __ _ 
counler 00 10 percenl of flit.,.. COUGlad 
'1Iid .... t.baled by a pa.-a other ltwut 11M 
mua1erl-

15. U .. \.he rollowina Int t" ""'--'M 
whether. peir of counll on \.he .. me Riter 
.hould be N;.a.d beau. 01 pcMe1bIe b1a&. 
TIlil s.e.illic .lIimu'" 11M coun""a 
rrp«1I1.hillly at Ih. laS' conf\d.oar \net. 

REFERENCE FILE 

Di""rd 11M IIImpl.U Ih. dirrerence between 
11M lwo cuunll uceed. 1.71 (n ... wh .... 
f' - ner;.lI" c.( the 1 ..... 0 fil.et counl. lind 
S. ~ rd •• hu II.nd .. rd d"vi .. lion. "'hio:h Ihnvld 
1M, d,·:i\-r..J hy elld. lallor .... 1) t. ... ed 11ft 

hi •• urie:.1 in·hC'uM do.t,,_ 

NnM.-4r a pair nr counll i. rrJrc.MI II a 
IHUIt fir thi. te-1. I'f!COtlnl Ih. rer.llininll 
....mple. In the lit and tr.t lhe new count. 
lIAAlinl1 the finl COunls. Oi.card ,llro:jf!r.lr.d 
p .. 11?d count .. 

16. F.llroU each nil'" ,,"Oun!..r In a lnIinlna 
r-uww tbDI wmperll Jl"rlonnanc.e of 
COUIIICfl on e ",ri,ly or .. mpl .. """Ilkla 
proc:.du .... 

NoM.-To ."'Ute aood reprocluc:iblllly •• U 
1.~lnric. lI\8'aed III .. ~tot. IrImulite. 
IInlhuphyllile. Ind actinolite countin ..... 
required 10 participale in the ProrlCiency 
Anal,tiCIIl Tetlin. (PAn Progr ... and .hwJd 
routlnaly participale "Ilk other .. be.lo .. 
lremolila, anthophyllile. end actinoll:e fi_ 
countlna lebo ... tori .. 1n tIM excbea .. or Clekl 
.. mpl .. 10 COOIpate perlomwnce of counten. 

~"lUtIUNIIt 

17. Place \.he tilde 011 lbe mechanical .t ... 
or lhe calibrated IIIlcroKope with the c:etltH 
of the niter under the objective lena. Focua 
the mianac:npe on tIM plane o( lhe filler. 

1& ~I.rt, check phe...nna llipllDent 
an.! Kohler IUlllllinatlon. 

18. The rollowi.,. .... the COUAtlns ruIec 
L Count only nbcrt lanaer lhan S IIIIL 

Welllure 11M Ie.,.th of c:uned nbera aIont the 
cane. 

b. Cowst onl, fibera with a leaatIHo-width 
tltlio aquallo 01' ..... 1.,. thaft:l:1-

Co Fur fibera tMI crou the bouncS.uy or the 
antialle field. do the CoUowill': 

1. Count uy fiber 10..,., daaa 5 ..... Cb.at 
1i4ra eatirel, within \be .,..tlcule vu. 

%. CoUIIt .. ~ fiber .ny fiber with only one 
end lyina within ,be Fllialle vu. 

:a. Do not counl any fiber lhet c:rOIMa tIM 
.... 11cu .. bcMIndar} !110ft than once. 

4. Reject end do not count all other nbe .... 
cl. Couat bundles or fibera •• OM ftber 

unleu lodividual nbera can be ldentilled by 
ot-mna both mda of. Rber. 

e. C-t _gh antlcule Reltla 10 yield 100 
nber.. Count • miAbnu .. or zo Beld .. Stop at 
100 netda ..... rdI ... or fI_ COIdIt. 

ZOo Start couatina lroca one IDIi 01 lIM m. 
.nd prop"IM elone e r.diaI u- 1I the of_ 
end. thllt either up 01' down 011 tbI filt.,.. and 
contin.,. III tbe mcrae diraclloft. Select ftelde 
randoraly by Iookina aw. y r- t~ eyepfeca 
brieRy wbila advucJncllM -..dtwlcel .t .... 
Wbell In .aI .... l. CO¥a'I CL ... 01'_ 
of tIM neld of view. reject the Reid .nd .. led 
.nolhet. Do AOt repon rejected n.u. to lIM 
number ollotallleida counled. 

Not.-Wbm QJIIQtJac • ftald. '*""_Iy 
KMft • ,.... 01 local p&.a-. by .,.. til. 
Rna (CIQII bob to dciact vwy 8M r-. 
which heve ~ _btdd.d I. tha nllet'. 
The ....u-dia_ler Oben wiU be wry r.int 
bul are lUI Impor1ut contribuaJo. CO .. total 
c:ounL 
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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 



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 irrmediately begin to comply 
with applicable sections of 40 CFR Parts 61.140 to 61.156 of the revised 
HESHAP Standard. 

The revisions 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. loa 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. 



1 
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, 

"fh..a,'"1It.~ 61'4uJ 
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 

I AO-FRL-38 14-71 

RIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision 

AGENCY: F.m·ironmental Protection 
A~enc:y. 

ACTION: Final rule. 

SUMMARY: This federal Register notice 
promulgates rules under section 112 of 
tlae Clcan Air Act (CAA) for asbel:tos 
emissions and is basl~d on the 
Adminhitrator', dt!terminntion that 
Hsbestos presents a significant risk to 
lIum,," health as a result of air 
emissions from one or more source 
categorics and is therefore R hazardous 
~Iir pollutant (sec 36 FR 3031. March 31. 
1911). Tile purpose of the re\'isions 
Jl!'tJ:ulIl!!alt!d tllday is to I!nhance 
cnfort;t!lOl!nt and promote compliance 
with the current standard without 
:;ltering the stringency of existing 
controls. On January 10. 1989 the 
F.nvironmental Protection Agency (EPA 
or the Agency) proposed amendments to 
thl! asbestos Nutiomll Emission 
Standard for Ilazardous Air Pollutants 
(NESIiAPJ thut would require control 
de\'ice and fugitive emission monitoring. 
r::cMdkeep:ng. and reporting for 
asbestos milling. manufacturing. and 
fubricating operations. For planned 
dt!molitions Hnd 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 
ash~stos waste disposal. Clarifying 
rcvisions to several definitions and 
provisions were also proposed. 
Numl!rous c:omments were received on 
tilt! prollosl·d revisions. and today's 
notice resJlonds to those comments. and 
incorpontles changes as a result of those 
comments. 
EFFECTtVE DATE: November 20.1990. 
Under section 307lbJ( 1) of the Clean Air 
Act. judicial revil!w of the actions taken 
by this notice is available only by filing 
a petition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit within 60 Days of 
today's publication of these rules. Under 
section :J07(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today's notice may not be challenged 
laler in civil or criminal proceedings 
lIrought by EPA to enforce these 

quircments. 

ADDRESSES: Background i:rformalion 
document. The buckground information 
document (DID) for the promulgated 
revisions may be obtained from the U.S. 
EPA Library (MD-3S). Research Triangle 
Park, North Carolina. 27111. telephone 
no. (919) 541-2111. Pleuse refer to 
"Dackground Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/011). The BID contains R summary oC 
ullthe public comments made on the 
proposl!d revisions and the 
Administriitc.r·s responses to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
l1eveloping the final rl'visions 10 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 fluor. Waterside 
Mall. 401 M Street. SW., Washington, 
DC :!04GO. A reasonable fcc may be 
charged Cor copying. 

FOR FURTHER INFORMATtON CONTACT: 
For further information and official 
interpretations of applicability. 
compliance requirements. and reporting 
aspects of the promulgated revisions, 
contact the appropriate Regional. State 
or local office contact as Iir.ted in 40 
CFR 61.04. For further information on 
the background oC 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 
21111, telephone no. (919) 541-5263. For 
further information on the technical 
aspects of the promulgated revisions. 
contact Mr. Ronald Myers. Industrial 
Studies Dranch. U.S. Environmental 
Protection Agency. Research Triangle 
Park. Norlh Carolina 21111. telephone 
no. (919) 541-5401. 

SUPPLEMENTARY tNFORMATION: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
determination that asbestos presents a 
significant risk to human health as a 
result of air emisllions from one or more 
source categories and is therefore a 
hazardous air pollutant (see 36 FR 3031 
(March 31. 191111. 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. Manufacturing alld Fubri.:ating 

The revisions to the slandardll require 
asbestos milling. manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absl!nce of visible emissions does 
not mean there are no asbestos fibers 
being emitted. the presence oC visible 
emissions does indicate a serious 
control device malCunclion. Because 
visible emissions monitoring is intended 
primm'ily to detect serious control 
dl!vice malfunctions. weeki)· inspections 
of air cleaning devices ure also required. 
In eddition. the re\'isions promulgated 
require these sources to maintain 
records of the results oC visible 
emisllions monitoring and control dt!vice 
inspections. and 10 submit quarterly a 
copy of visible emissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective date of this rule 
to provide for easy inspection of the 
bags. 

Demo/ition and Renovatioll 

The revisions require the owner or 
operator of a demolition or renovation 
activity to provide additional 
information in notifications. and to 
renolify EPA if the start date of a 
demolition or renovation changes from 
that given in the original nolification. 
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 means of 
complying with them is required to be 
on site when asbestos-containing 
material (ACM) is stripped. removed or 
dislurbed. When wetting is suspended 
due to freezing temperatures, owners or 
operators are required to measure air 
temperature in Ihe work area three 
times during the workday and keep 
dHily temperature records for at least 2 
year:!. The revisions also clarify EPA's 
position regarding the handling and 
lreatment of nonfriable asbestos 
materials lIuch as resilient noor 
covering. including vinyl asbestos no or 
tile. and roofing material. 

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 Health Administration during 
loading and unloading to warn people of 
the presence of asbestos. for aU 
asbestos-containing waste material 
transported offsite. the revisions require 
that a waste shipment record (WSR) be 
provided to the waste site owner or 
operator at the time that the waste Is 
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delivered to the wasle disposnillite. If e 
CliPY of the WSR signed by the wilsie 
'Iile owner or "pcrillor ill not received 

ilhin 35 duys of the d3te the waste Vies 
I:r.cptr.d by the initial trltn8porter. the 

re"'I'IlOnS direct the waste generator to 
conlilctthe trallsporter und/or disposill 
sil.! owner or operutor to detel'mine the 
st ... tus of the Willitc shipment. The 
revisions further direct the waste 
RI:nerlitor to submit an exception report 
to EPA if a r.igned CC'f'y of the WSR is 
nlll received within 45 daY:l of the date 
Ihe waste was Dccepted by the initial 
trunsporter. Lubels ure required on 
c(Jntainers of Dsbestos-containing waste 
llIa!(!l"ial from manufacturing. 
f ... hric ... ~ing. demolilion Bnd rtmovation 
activities indicil ting the" nume of t!le 
waste generator and the location where 
the wa8te was generated. 

II/Clelive Waste Disposal Sites 
The revisions require the owner or 

opr-ratur of an inactive waste disposal 
site for B milling. manufacturing or 
filbricating operation to notify the 
AdminJstrator in writing prior to 
excavating or otherWise disturbiog 
asbestos-containing waste material that 
hilS been deposited at the disposal site 
and to record on the deed to the 
property a notation that will infonn 
future purchllSers of the property that it 
hall been used for the disposal of 

sbestos-containing waste material and 
tat the survey plot tlnd record of the 

locution and quuntity of such waste 
m.l!erial tire on file with the 
A~llIli:1istrator. 

Ac:tivc Waste Disposal Sites 
The revisionil 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 
ii~~rroperly enclosed or uncovered wallIe 
tn EPA by the following working dny. 
The cwnl!r or operator of an aClive 
wilsie disposal site is required by the 
rcvillion& promulga tf'd today to lend a 
signed copy of the WSR back to the 
waste g(~nerator no more than 30 days 
after receipt of the waste. to attempt to 
r('condle any discrepancy betweeo the 
qlldntity given on the WSR and the 
411antily actually received and. failing to 
uo so within 15 dtlys after receiving the 
wasle. to report Ihe discrepancy and 
Rny attempls to reconcile it to the 
Administrator. The revisions 
promulgaled today aillo require the 
owner or operator of an active disposal 
site to maintuin records of the location. 
deplh and urea. lind volwne of asbestos­
containing was Ie material within the 
d is;wsul sile on a map or diagram of the 

. , dl!jpos,,1 area. Upon closure. th~ owner 
r opcrator must comply with all the 

rules promulgnled for intlctive wliste 
di!lposal sitell. A revision requires the 
owner or operator of an activ~ waste 
dispo8al site to notify the AdOlinislrutor 
iii writing prior to excavating or 
0lh2rwise disturbing asbestos­
containing wallte materilllthlit ho8 been 
dl'posited at tha di8postilliile and 
cuvered. 

As/w::tos Com'crsian Processes 

A section is promulgated to clurify 
thilt operations that convert asbest08-
r.llOlaining waste moterial into 
I"Ionasbestos (asbestos-f,ee) material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
opertltor of lUch an operation to obtain 
prior written approval of the 
Adminiatrator to construct the facility. 
and conduct a start-up perfonnance test 
using specified anaJytical methods and 
procedures. Requirements for 
continuous monitoring during aod after 
the initial 90 days of operation. 
c'llissions control. maintenance of 
records of test resuJts OD site. and 
reports to the Administrator are also 
promulgated today_ 

11. Environmental, Energy and EcODOmiC 
Impacts . 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. induding 
waste disposal. were estimated from 
two ballelines. One is full compliance 
with the NESHAP, and the other la 
current use of engineering controls and 
work practices. F.nforcement experience 
indicates that many asbestos removal 
operations related to demolition and the 
subsequent waste disposal operations 
are performed out of compliance with 
the NESHAP. The lack of com;Jliance 
with the NESHAP removal provisions 
leads til the improper dispos&.1 of some 
\'I;a<;te. especiaUy demolition waste. with 
the result that emissions from the 
di:tposal of demolition waste greatly 
exceed other emissions. including 
process emissions from miUing. 
manufacturing. and fabrica ling. Liability 
and other considerations generally lead 
Ihe owners of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thu8. the 
appropriate baseline for demolition ia 
current use of work practices rather 
than full compliance. At asbestos 
milling. manufacturing. and fllbricating 
facililles. the required air pollution 
control devices are gencraUy in place. 
Thus. for milling. manufacturing. and 
frlbricating. full compliance with the 
NESHAP. including the waste dispo8ul 
re4uiremenlli. is assumed for the 
bilsdine. 

Few emi~1Iinn measureml:nt data exit 
for Ashestos 1I0urcel. ThUs. emill8ionl 
Wt!re czstunated using en~inl!"rlng 
melhods dnd 88sumptiona. which 
resulted in substantial uncertainty. A 
detailed description of the approaches 
used to estimate emis8ions is fouod in 
"Allbelltos Emission Estimates for 
Milling. Mlinufacturlng. FlAbrlr:atlng. 
Demolitiun. Renovation. Imd Waste 
Disposal." which is contained in Docket 
A418-28. Estimated process emissions 
under the current NESHAP at (ull 
compliance lor milling. manufacturing. 
ond fabricating are approximlltely 1.400 
kg/yr. Based on current practice8. 
estimaled emissioDs from the removol 
activities associated with demolition 
and renovation are Ilpproximately 1,300 
kg/yr and estimated waite disposal 
emissions from all Boun:ea 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 emissionll from waste 
disposal. IIssuming fuU compliance l\ith 
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 coats for thele induatries. The 
revisions are intended to promote 
compliance and enhance enforceability_ 
Small additional costs are associated 
with the recordkeeping and reporting 
requirements of the revisions. Economic 
impacts of the promulgated alternatives 
are expected to be miuimal. Adverse 
impacts of the promulgllted revisions on 
water. noise. and energy were 
considered. Due to the nature of the 
revisions. no significant adve-ralf.impac.ts. 
on wa ter, noise. or energy are 
anticipated. 

III. Public Participation 

The revisions were proposed and 
published in the federal Regiater on 
January la, 1989 (54 FR 912). The 
preamble to the propolled IItllndarda 
revisions noted the IIvllililbility ill the 
docket of the supporting infomlation 
used in devcloping the proposed 
revisions. Public co~nts were 
solicited at the time of proposal. 

To provide Interested persons the 
opportunity for oral presentation of 
da:a. viewli. or arguments concerning 
Ihe proposed revisions. a public hearing 
was held Oil february 6, 1989. at 
Research Triangle Park. North Dirolina. 
The hcurinH WUH open to the public, and 
e pl!rsons pres~nted comments. 

The public coauncnt period specified 
in the ft!deral Rogiatur notice was from 
Jilnuary 10.1009 to March 7.1989. One 
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hundrr·d ~oml1lcnl lellers were rl!r:l' i\'t'(i 
ill rt!SPOIIS(' ;0 Iht! Federal Register 
proposal. The commenls ha\'e been 
clIrcfully cnnsidered and. where 
clt!tNmined to be approprill te b:,' the 
AclministrHlor. chianges hRve lll~en made 
to Ihe propo!occl revisions. 

IV. Sinnifil:ont Cummunts and Chlln1:ec; 
lu the PrlJpllc;cd ReviHionli 

Coml1ll:nls lin the proposed revision!! 
w/:rc wccivr!d from industry. trade 
associatiuns ilnd regulatory agencies. A 
ddailcd diHcussion of tht!se comments 
and rc!sponses clln be found in the 
promulgation DID. which is referred to in 
the ADDRESSES seclion of this 
prellmule. The comments and re!:ponses 
summarized in the BiD serve as the 
u:tsis for the changes that have been 
made to the revisiuns bl:tween proposal 
and prOnlUI!!lIlion. The major comments 
r,nd responses are summarized in this 
preamble. Most of the commentlellers 
contained multiple comments. 
Significant comments have been divided 
into the following areas: demolition and 
renovation. and waste disposal. 

Delllo/ilioll alld ReIlol'ation 

Nonfriahle ACM 

Cammel,l; Several commenters argued 
Ihat the rule should be modified to 
clarify that certilin products'are 
nonfriable and. therefore. not regubted. 
Asbestos cemenl (A/C) products. 
including transite and exterior shingles. 
should be indudl!d amung nonfriahle 
producls ac(:onling 10 commenters IV-
0-49. IV-0-i2. and IV-0-93. Asbestos­
conla ining nooring products. such as tile 
lind sheet vinyl nooring. were 
considered by sl'veral commenters (IV­
O-tS. IV-D-e. IV-0-4B. IV-O-S5.IV­
U-84. nnt! IV-0-9S) to al""ays be 
nllnrri;,ul~ and excmpt (rom the rule. 
with the eX':"ption of flooring that was 
U"IIIl>\ !I.,nl!!',1 (IV-0-47. IV-0-48). 
:\ !!lllher enmmenter. IV-0-4B. in 
r.·f. r.· IH:,· tll ;\Sb"ShlS roofing products. 
arl-lu~d that there is no basis in the 
rt!curd for s;!y inH tha t severely 
w<!alherl'd asph . .tlic matcrial could 
lwcurne brill!L·. Commenters IV-0-21. 
IV-D-:l1. IV -0-46. IV-0-49. and IV-O­
H:I recomr.1l"lIded that the rule be 
cl a rified to exempt all nonfriable 
materials all the rule is currently 
untlerst(ll1d. Commcntcr IV-0-93 argued 
thHt in prescnt day ACM. the asbcstos 
f,III'rs art! IlI ck,~d in cement or 
bituminou~ or resinous uinders and that 
the nlUteri"ls clln he n'mu\'ed and 
disposed of without uny significant 
n :ll!ase to the environment. 

llespolIsc: In 1973 when the asbestos 
I\:ESIIAP rules were fir~t prumulgatcd 
for thp. den",lilion of uuildiags. EPA's 

intt>nlil1n was to ciistin~: lIi!oh uctw('cn 
nlillt!ritll~ thtlt would readily relel,st! 
asbestoll fibers when damaged or 
disturbed Rnd those materials that were 
unl ikely to result in the release of 
s ignificant amounts of osbestos flhers . 
To accomplish this. EPA labeled os 
"Crillble" tholle moteriliis thut wl:re 
likt:ly to readily release (juers. Frillhle 
material:!. when dry. could easily be 
crumbled. pulverized. or reduced to 
powdt!r using hand pressure. The term 
"reduced to powder" is readily 
understood til melln that the affected 
material is changed to a dust or powder 
that can 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 "crumbled" 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 ill possible that there are 
some types of materials that can be 
crumbled without producing dust. It is 
also understood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempts 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 
small pieces. On the other hand. floor 
lile that has lost its structural matrix is 
in poor condition and can be brolen into 
mnny small pieces in one effort. 

Later. EPA realized that. in some 
instances. nonfriable materials that 
were subjected to intense forces. such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
powder. In these instances. certain 
malcriills which had been considered 
nonfriable kppeared capable of 
releas:ng SignIficant amounts of 
asbestos fibers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce othelv .. ise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the breaking of nonfriable insulation 
from steel beams by repeatedly running 
over the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resultiog increased potential for fiber 
rdense. these and olher simihtr 
practices involving nonfriable ashestos 
mnteriill werp. considered to render 
11IInfriabie ACM into dust capable of 
ht!cuminR airborne. 

As a resuh. F.PA issu('d a policy 
determination in 1985 regurding the 
removal of nonfriable asbestos materilll 
tl"'l was consistenl wilh EPA's intent to 

dilltin~uish b('tween materialthllt could 
rcll!ase ~i.:ninclillt IImounhl of lI~llt:!I"lti 
fibers during demolition and renovation 
operation:! and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
originally friRhl1l or non(riable thut 
becomr.(or life likely to become} 
crumblt!d. pulverized. or reducl!d 10 
powder are covered by tbe NESHAP. 
SpeCifically. the determination stated 
that 
• • • e\'en though the reHulalilJns IIddrp.I09 
only matt!ri .. llhht is presently friable. it dors 
0<11 limit ilself 10 milleriallhilt i~ friable III the: 
lime of nOlification. Ralher. if Itt any point 
durinR Ih~ renovo lion or demolition. 
addillondl friable aabestoB material 
is ••• crl!lllo:d from nonfriable fonna. then 
Ihis addilional friable materilll becomes 
&ubjecl lu Ihe regulation. frum 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 wrillen to prevent 
significant emissions of asbestos fibers. 
The intent of the policy determination 
was that it apply nurrowly 10 specific 
instances where otherwise nonfrillble 
materials would be damaged during 
demolition or renovation to the extent 
that significantal1)ounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
determination to the effect that some 
nonfriuble materials may remain 
nonfriable throughout demolition and 
renovation is evidence that this 
determination was intt:!nded to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materials. For example. materials such 
as resilient noor covering. asphalt 
roofing products. packings. and gaskets 
would rarely. if ever, neecIto be 
removed beclluse. even when broken ur 
dama~ed. they would not release 
signiflt:anl umounts of 811bestos f,hr.rll. 
But. just all it i. impurtantto reclJS(nizl: 
that some nonfriable materials do not 
have to be removed prior to dt!molition. 
it is also important to recognize that 
some nonfriable materials should be 
removed prior to demolition if. as a 
rllBult of the forces of demolilion. 
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 veri' 
likely to be crumuled or pulverized with 
increused potential for the release of 
6ignificant levels of Qsbestos fibers . 
Such material in this instance should be 
removed prior to demulition. 

Since this Jlolicy determinotion wa~ 
mode. there has been some confusilln ill 
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it!! appb.:utiun. All a rcsult. COIIl:actors 
operating in !:lore than one cniorcemt!nt 
jurisdiction have encountered different 
interprctutiolls f •• r J;imila: demolition 
operati.:Jns. For el.:;;.mple. there have 
been instan~es in which conlrltctors are 
re~uirod. prior to demuli:i(,!l, to rcolOIot! 
n'lor tile in OOl! enforcement jurisdiction 
but not in another. Contractors and/or 
building owncrs and operators are 
unsure as to what materials must be 
remo\"ud and whut materials can be I('ft 
in place and are of!en hesitant to 
proceed without a ruling from EPA. 
which can involve lIil(nilicant dilldYs. 

As a cClnseljuelice. EPA received a 
nlJmber of rl!qu(:;;ta from Stllte and 
rcg ional enforc:ement ugencil!.S to clarify 
what is r~uired und&:r the NESHAP in 
delliing with nonC;-iltlJle muleril:llil sinc~ 
the 19U5 policy dett!rminalion was 
illsued. In respon::.e to these requests, a 
clarib:at:on oC the nonCriC/Lle issue was 
incluJed in the revisions proposed on 
January 111. 1969. Theile revisions were 
in:endcd to clarify the intC!nt of thl! 
original r..lle. Basil-ally, EPA stated in 
the Janullry 10, 1969, Federal Rcgistdr 
notice that cert<.in nonfriable materials, 
such as OOQr tile, roofing products. IUld 
pnckin83 and gaskets th.:it are in good 
conditiun, caD be left in buil.:iing:l b~ing 
demolished because fiber rcle.lse from 
these materials. even iC the materials arc 
darn:Jgcd, is relatively s.mall compar~d 
to the fiLer release from friable 
materials. Oth~r Donfriable products 
such liB A/C products have u greater 
potontialto release asbestos fibers 
when heavily damaged IiDd may have to 
be removeu prior to demolition. 

In rc:;punse to the revisiona prupolOed 
on January 10. 1989. numerous 
commen!1I were submitted to 'EPA. Many 
of the COIllOienters a.gued that EPA was 
al\empling to regulate nonfriable 
materials. which were explicitly 
exemptc!d in previoWl asbestos NESHAP 
rulemakillSs. Many comments stated 
tll&1t t!le proposed re\'isions did not help 
ttl c1a riCy F.PA's posiHo>n on nonfrillble 
ma!t:rialanJ may huve made mut\el8 
more confusing. 

In responding to the comments. II 
litp.rature survey \'I.;iS conducted to 
dt!tt!rmine if it was pos:tible to quantiCy 
the fiber release pOlential e;( nonfriuble 
materials when they are damaged 
during demolition. All of the available 
datil on fiber rel~ase from floor tile. 
roofing products. gallkets, paclUngs. dnd 
A/C products was reviewed. In Borne 
instances. the fiber release data were 
measured during actual removftl 
operations. while other duUl were from 
simulated removal uctivities in 
la!Joratury lIettinSti. For the mllteriulll 
'~ViJ\ulllc~d. th o! potcllti ;t1 for fiuer release 

utlPcart...u minimal and suustantially 
I""...!!r than for Criabl~ malt:ri"ls. These 
finliinss. while uncertain, support EPA'II 
origin,,1 argument theft there U II busis 
Cur malill8 a distinction lll'tween 
materials that readily n:II!Hlle fibers and 
those that do not. 

All a result of the commentll r~ived 
cn thia issue and the uJditionaJ 
information gathered i.'l response to 
c:omments, EPA haa been IIble to 
compile a list of oonfriable ACM that, 
under normdl conditions. do not ha\'e to 
be renloved prior to demolition 
operations. Thrlse AC.\.I arc not 
expected to relcase slgniJicant amounti 
of asb£'stus fib!!nI to the outside air 
during demolition and. CCD:listcnt with 
the in teet oC ~h\! exisling standa:us, are 
not bc:ng reg~ldteJ. A Jefi: ... .hion oC 
"category I nOD friable ACM" is added (0 

t~e final rule:!, which lillts rcsilil!nt floor 
covering, roofing products. gaskets.. and 
paclJngs. However, if these materials 
ure In poor condition and arc friable or 
they ore subjected to sandiog. grinding. 
culling. or abrading. thl!Y are to be 
trcated lUI fr:able asbestos material 
Category 1 nonCriable Ao.l that is in 
poor condition. Lut Is not friable and 
will not be subjected to sanding. 
grinding. cutting. or abrading. is not 
subject to the NESHAP. "In poor 
condition" hul been defined to mean 
that the binding of the material is losing 
its Integrity as indicated by peeling. 
cracking. or crumbling of the material. 
Other nonfrlable materials are kleoUfted 
as Category II nonfriable ACM and have 
to be evaluated on a clise·by·case basis. 
Cate~ory II materials that become 
crumbled. pulverized. or reduced to 
powder during removal or during 
demolition are coverl.'d by the NF.SHAP. 

Droken ACM 

UJmment: Commenters fV-0-41, IV-
0-89. IV-D-93. and CV-D-95 explained 
that use of the term "broken" to 
describe materials that are subject to 
the rule is inconsistent with the CUtTent 
NESHAP and expands coverage of the 
NESIIAP. Theile cummentel's /Ita ted that 
merely breaking nonfriable material 
docs Dot equate to Ciber release. One 
commen~r. IV-I)..OO. noted that 
noncompliance may increaS{! where 
noofriable material is broken during 
demolition or renovation. but is not 
cootrolled or reported according to the 
NESIiAP. 

Response: After conaiderins thia issue. 
EPA agrees with cammentera that 
retaining the word "broken" could be 
interpreted as sublltuntially Increaeiflll 
the scope of the Btandard and. therefore. 
has removed it from the defUlition. Most 
nonfriable maleri"l. can be broken 
without releWling .ignifieont quantities 

of uiruome asbeslo, fiber:!. It ill only 
wh.:n Iht: material is extenlli\'ely 
damaged. i.e., crumbloo. pulverized. or 
f(!ducl~J 10 powder. !hilt the potentilll Co: 
lIignlficant fiber releasf! 18 greatly 
ir.crP.ascd. Also, in the definitions of 
"1I~bes!os ·containing wute moterial," 
"Criable asbestos matcrilll." and 
elsewhere. the ~'Ord "broken'; is 
deleted. Thi! EPA 18 planning to lallue 
additionul information tn the future on 
this and other ftllpecte of the NESHAP to 
help enforcement official:t and the 
regulated community interpret anlt 
IIpply the NESHAP provillions. 

Inspections 

Comment. Three commentcrs argued 
that EPA should includl! mandutory 
asbestos surveys in the rule. Commentcr 
IV-()...4 lIltttell that EPA should require 
llUrvcys Cor all buildings prior to Ilnd 
SCpllrllte from any demolition or 
renovation activity. Conullcnter IV-D-c 
stoited thot such building surveys could 
t.ecome part of a public record, making 
the absence of a survey a violation. 
Commenter IV~ noted that, if the 
survey indicated thllt a structure was 
asbestos free. all notification and 
enforcement costs would be eliminaled. 
Also, commenter IV-D-c explainrd that 
a demolition without proper notification 
could be easily eSlHblished later. 

Commenters IV-O-S7 and lV-0-84 
stated that EPA's requirement to survey 
buildings prior to demolition and 
re.l0vation is lroplicit "nd should be 
made explicit and require that surveys 
be performed by an accredi~d asbe:ltoa 
inspector. CammllDt.u- IV-D-S7 also 
noted \hat OSHA requires .u buildir.g 
survey by a competent person and 
stilted that EPA should similarly require 
a site·specific lIurvey beCore demolition, 
with details on how the building will be 
demolillhed and how the asbestos will 
be controlled. 

Responsc:1be EPA cwrently requimll 
that 8 rucility be in.spech:d for osbeat08 
prior tu demoiitioa or renovation. All a 
result of the ~rvey. infomwtioa on the 
asbt!slOS materiaJ present. the nature of 
the demolition or renovation. and 
measures that will be taken to control 
emissions of asbestos must be reported 
to EPA. Commentcn 1V-O-S7 and IV­
D-a4 are correct in sayiAS that it is an 
implicit re<Jllirement and (luit it is not 
stated explicitly In the rule. The final 
rule expressly requin .. -s a facility survey 
for asbe.tos prior to demolition or 
renovation. Although prev\\lusly 
implied. thill revision clarmes EPA's 
position on the requirement to perform 
building survey •. 

The EPA aleo conllidered the 
8uRRestion to re<luirc that lIurveys b~ 
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1 . ~ir cleaning cevice designation or number 

2. DJte of inspection 

3. iillle oi inc;o!?ct1on 

4. Is air cleanIng 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 Woalfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
act10n taken 

11. Inspected by'-

(Print/Type Name) 

(Print/Type Name) 

(Title) 

(Title) .. 

(Signature) 

(Signature) 

Figure 2. Air Cleanin~ Device Inspection Checklist 
BIWNQ CODE &56G-SG-<: 

(Date) 

(Date) 
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n. S'!clion m.14J is revised to reud as 
fullows: 

~ 61.143 Standard for roadways. 

No pl!rSOn may conslruct or maintain 
a ro~dway wilh asbestos tailings or 
usbCSlos·containing waste material on 
thut rOHdway. unless. for asbestos 
tililings. 

(a) It is a temporary roadway on an 
urea of asbestos ore deposits (asbestos 
milw): or 

(L) II is OJ II:mporary roadway at Hn 
active asuI'slos mill sHe and is 
enl;;'psuIHted wilh a resinous or 
bituminous binder. The encitpsulatcd 
roud surface .IIUSt be maint.lirwd at a 
minimum frequency of one per ycitr 10 

prf'\'l'nl dust emissions; or 
(e( II i:1 cncapsulalf!d in u~l'hall 

1:IIIIl:rcle mcct inH the specifications 
1::lIIt:lincd in section 401 of Standard 
Sped fica lions for Construction of Roads 
and Urid~l:s on "'ederal Highway 
Pr/ljl:l:tS. FP-85. 1985. or their equivalent. 

7. In § 61.144. paragraph (a)(9) and 
paragnlphs (u) (1) and (2) are revised. 
and paragruphs (b)(3) through (b)(O) are 
lidded to read liS follows: 

§ 61.144 Standards for manufacturing. 
(it)· • • 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

(h)' •• 
( t I OischilfKC no \'isiLle cmissions to 

Ie outside air from these operations or 
from any building or structure in whi(:h 
they Hre condur.ted or from itny other 
fugilive sources: or 

(2) Use th.! methods specified by 
§ 01 .152 to clean emissions from these 
opernlions containing particulate 
asbestos malerial before they escape to. 
ur arc vcnted to. the outside Hir. 

l:l) Monitor each poltmlial source of 
asbestos emissions from any part of the 
mnnufacturing facility. including air 
deaning devices. process equipment. 
lind hllildin!ls hous ing material 
prtlcl'ssinH and handling equipment. Ht 
I,:;lst once f' .1ch day during dHylight 
hours for vis ible emissions to the 
outside air during periods of operation. 
The moniloring shall be visual 
ohservation of at least 15 seconds 
durat ion per source of emissions. 

(4) Inspect each air cleaning device at 
leasl oncl! each week for pro;>er 
operatiun and for chonges Ihut signal 
the potential for malfunclions. includ ing. 
til Ihe mu.imum extent possible without 
d islOnlllling olher Ihan opening the 
device. Ihe presence of tears. holes. and 
abrasions in filler bu!!s und for dusl 
deposild on Ihe clean side of bugs. Fur 
Hir c1Cllnill)! devices that cannol be 

specled on a weekly bHsis according 

to this paragraph. submit to the 
Administrator. and revise as necessary. 
a written maintenance plan to include. 
nt a minimum. the following: 

(ij Miiinienance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

\'isible emission monitoring Bnd air 
deaning device inspections usin$! 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 Itbsencc of visible 

emissions. 
(iii) Condilion of fabric filters. 

induding presence of any tears. holes 
and abrasions. 

liv) Presence of dust deposits on clean 
side of fabric filters. 

(vJ Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of cperation for each 
air cleaning device. 

(6) Furnish upon request. and make 
available at the affected facility during 
normal buuiness 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 § 61.145 is revised to read 
as 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 II 
nonfriable ACM. The requirements of 
paragraphs Ib) and (c) of this section 
apply to each owner or operator of a 
demolition or renovation activity. 
including the remo,,'al of RACM as 
follows: 

(1) In a facility being demolished. all 
the requirements of paragrHphs Ib) and 
(cl of this section apply. except 88 

provided in paragrHph (a)(3) of this 
section. if Ihe combined amount of 
RACM is 

(i) AI lellst 80 linear meters (280 linear 
feet) on pipes or at least 15 square 

meter9 1100 squere feet) on olher facility 
componenls. or 

(ii) At leust 1 cubic meter (35 cubic 
feet) off 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 
(41(i) through (vii) Bnd (4)(ix) and (xvi) of 
this section apply. if the combined 
IImounl of RACM is 

Ii) Less thun tIO linear meters (ZOO 
linear feet) on pipes leBB than 15 square 
meters (100 square feet) on other fucility 
components. and 

Iii) Less than one cubic meter (35 
cubic fcet) off facility components 
where the length or area 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 because the 
facility is struclurally unsound and in 
danger of imminent collapse. only the 
recluirements of paragraphs (b)(l). (b)(2J. 
(bJ(3J(iii). (b)(4J (except (b)(4)(viiiJl, 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated, 
including any individual nonscheduled 
renovation operation, all the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be stripped. 
remo\·ed. dislodged. cut. drilled. or 
r.imilarly disturbed is 

(i) At least tIO linear meters (260 linear 
feet) on pipes or at lesst 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 
length or area could not be measured 
previously. 

(iii) To determine whether paragrnph 
(a)(4) of this section 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 paragraph 
(a)(~) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be removed 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) Notification requirements. Each 
owner or operator of a demolition or 
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rcnovotion ,Ictivlty 10 which this scction 
Rp~lies shall: 

(lll'rovide the AdministrHtor with 
"",rilten notice ("If intention to d~mol!a;h 
or renovat~. D~livt!ry of th~ nuticc by 
ll.~. 1'ostal S~rvice. comml!rdal delivery 
s~rvice. or hand dt'ln'cry i~ I.Icc~JitaLle. 

(2) Update notice. 3:1 nl:C~s&"ry. 
including when the llnlounl of asL~:lIclIl 
tlffectf!d changes by atleLlsl 20 percent. 

(3) Postmdrk or delh;er th~ noti,;e ... s 
ful!ows: 

(i) At t.~ast 10 worling days ht:fore 
ngbestos stlipping ur rmnol/i,l work or 
any other activity Lc:gins (such as silo? 
prepuration that wliultl break up. 
dislod~e ur t>imilarly disturb HsLestos 
m .. !eriul). If the 0"~"6tiun ill d~licribed in 
paragruphli (a) (1) anJ (4) (~cept 
(a}(4)(iii) and (a)(4J(ivJl of this section. If 
the OJ.lcr31ion is 6S described in 
p3rKgraph (a)(2) of this section. 
notificlltiun is reljuired 10 working days 
hefore demolition begins. 

(ii) At least 10 worl..i~ days before 
the end of the c.alenddr year preceding 
the year for which notice is being given 
for renovations described in paragraph 
(a)(4)(lii) of this section. 

(iii) As early as ;.'cssible before. but 
n.)t Iftter than. th~ foUl}wing working 
ddY if the operaUon ill a demolition 
ordered according to par3graph (a)(3) of 
thia section or, if the operation is a 
renovation described in paragraph 
ta)(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 
(IIJ(4)(iv)) of this section. and for a 
demolition d~9cribed in paragraph (a)(2) 
of this section. that will begln on a date 
olher than the oni! contained in the 
original notice. notice of the new start 
dOl te must be provid~d to the 
Administrator as follows: 

(A) When the asbestos stripping or 
mmoval operation or demolition 
operation covered by this paragraph will 
begin aller the du!e r.onlained in the 
notice. 

(1) Notify the Administrator of the 
new start date by telephone as soon as 
possible before the original start date, 
!tad 

(2) Provide the Administretor with a 
written notice of the new 8tart date as 
soon 88 possible ~fore. and no later 
than. the Original sturt date. Delivery of 
the updated notice by th~ U.S. Postal 
Service. cummercial dellv~ry service. or 
hand ddivery is acc:eptllble. 

(HI When the asbestos stripping or 
~mov81 operation or demolition 
operution coveretl by thi. paragraph will 
begin on a date earlier than the original 
start dute. 

(1) Provide the Admilli:Jlrator with a 
wrillen notice of the new start date at 
I~dllt 10 working days before asbestoll 
IIlrippinlJ or removal work begins. 

(2) For demolitions covered by 
p:!ra~rnph (a)(2) of this section, provide 
the Administrator written notice of a 
nC!w start date at least 10 working days 
bdore commencement of demolition. 
[jelivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event ahaU an operation 
clJVered by this paragraph begin on a 
date other thun the ddt.: c.ontained in the 
written notice of the 'new 6tart date. 

(4) Include the foHawing.in the notice: 
(i) An indication of whether the nolice 

is the original or a revised notification. 
(ii) Name. address. IUld telepbone 

number of both the facility owner and 
operator and the asbestos removal 
c.mtractor owner or operator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) DellcriptioD of the facility or 
affected part of the facility includ~g the 
size (square meters [square feet) and 
number of 1100rs). age. and preaent 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. 

(viI Estimate of the approximate 
amount of RACM to be removed from 
the faCility In tenns of length of pipe In 
linear meters (linear feet). surface 8rea 
in square meters (square feet) on other 
fucility components. or volwne in cubic 
meters (cubic feet) if orr the fdcility 
components. Also. estimate the 
approximate amount of Category I and 
Cate80ry II nonfriable ACM in the 
affected part of the fAcility that will not 
be removed before demolition. 

(vii) Locaoon IUld street ad~s 
(including bnilding number or name and 
noor or room number. if appropriate). 
cily. county. and state. of the facility 
being demolished or renovated. 

(viii) Scheduled Btartlng and 
completion dates of asbestoll removal 
work (or any other activlly. such as site 
preparation that would break Ull. 
dislodge. or simllarly disturb asbestos 
materiul) in a demolition or renovation: 
planned renovation operations Involving 
individo.al nonscheduled operations 
shall only Include the beginning and 
ending dated of the report period 811 

described In paragraph (a)(4J(iii) of this 
section. 

(ix) Scheduled starting and 
completion dates of demolition or 
rlmol/alion. 

(x) Description of planned demolition 
or renovation work to be performed and 
method{s) to be ealployed. including 

cl!molition or renovut;on techniques to 
be used and description of ufft!ctetl 
filc.ility.;umpono!lIt:l. 

(lt i) Description of work practices anti 
englner-rillR controls to be used to 
comply with the requirements of this 
subpart. Including asbestos removal and 
waste·handling emission control 
procedures. 

(xii) Name and location of the WAste 
di~posal site where the asbestos· 
contain!r.g waste material will ~ 
deposited. 

(ldi) A certificdtion that Ilt leKst one 
pellun trained as required by paragraph 
(cl(a) of this sectioll will supervise tbe 
stripping and removal described by this 
notification. This re4uirement shall 
become eCCective t year alter 
promulgation of this regulation. 

(xiv) For facilities described in 
paragraph (a)(3) of this aaction, the 
name. title. and authority of the State or 
local government representative who 
has ordered the demolition. the data thut 
the order was issued. and the date on 
which the demolitiCHi was ordered to 
begin. A copy of the order ahaU be 
Gtlached to the ·notification. 

(xv) Por emergency renovations 
described in paragraph (1l)(4}(lv) of thia 
section. the date aad hour tiutt the 
ernergency occurret.l. a dOsoiption of the 
lIudden. unexpected event. and an 
explanation of how the event caused an 
unsaro! condition, or would cause 
equipment dllD18ge or an wtrcasonoble 
financilll burden. 

(xvi) D~~cription of procedures to be 
folio wee in the event that unexpected 
RACM is found or Category 11 nonfriable 
ACM becomes crumbled. pulverized. or 
reduced to powder. 

(xviiI Name. uddress. aDU telephone 
nUDlber of the wallte transporter. 

(5) The infOllDOtion required in 
paragraph (b)( .. ) of thwaection rnual be 
reportt!u uslng a form similiar to th3t 
shown in Figure 3. 

(c) Procseiuro6 for asbeslo8 emiJision 
(;(lntrol. Each owner or operator of 8 

demolition or renovfttlon activity to 
whom thill pqragruph applies. according 
to paragrdph (a) of this section. ahall 
comply with the following procedures: 

(1) Remove aU RACM Crom a fllcility 
being demolished or renovated before 
liny aClivity begins that would break up. 
dislodge. or similarly disturb the 
mllteriul or preclude access (0 the 
Dlaterial for sub..equent removal. RACM 
need not be removed before demolition 
if: 

(illl ill u1tesory I nonfrlable ACl\.1 
thot ill not la poor condition and Is not 
friable. 

(ii) It is on a facility compoRt!nt that 
encased In concrete or othur similarly 
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harilllliitcriill and is udcqulltely wet 
whenever exposed during demolition; or 

liii) It was not ac.cessible for testing 
lind was. therefore. not discovered until 
aftrr demolition began and. as a result 
of the ul!molitiun. the material cannot be 
snfely renhwed. If not removed for 
6afety reasons. the exposed RACM and 
lIny asbestos-contaminated debris must 
IJe treated as asbestos-containing waste 
matl: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 
demolition. 

l2) When a filcility component that 
contains. is covered with. or is coated 
with RACM is being taken out of the 
facility us a unit or in sections: 

li) Adequately wet all RACM exposed 
during cUlling or disjoining operations; 
,lOd 

(ii) Carefully lower each unit or 
section to the noor und to ground level. 
not dropping. throwing. sliding. or 
otherwise damaging 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 renoltation 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 welling to comply with 
this paragraph would unavoidably 
damage equipment or present a safety 
hazard; and 

lB) The owner or operator uses of the 
following emission control methods: 

(1) A local exhaust ventilation and 
collection system designed and operatl!d 
to ca;>ture the particulate asbestos 
material produced by the stripping and 
removal of the asbestos materials. The 
:I\·"t.'11\ O1l1st (!:\hiuit no visible emissions 
I:' Ihe uulside air or be designed and 
operated in accordance with Ihe 
mquirements in § 61.152. 

(2) A glove-hag system designed and 
operated to contain the particulate 
asbestos material produced by the 
stripping of the IJsuestos materials. 

(3J Leak-tight wrapping to contain all 
RACM prior to dismantleml!nt. 

(ii) In renovation operations where 
welling would result in equipment 
damage or a safelY hazard. and the 
methods allowed in paragraph (c)(3)(i) 
of this section cannot be used. another 
melhod may be used after obtaining 
wrillen appro\'al from the Administrator 

bused upon a determination that it is 
equivalent to wetting in controlling 
emissions or to the methods allowed in 
paragraph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
written approval shall 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 RACM during 
stripping: or 

(ii) Use a 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 101.152. 

(5) For large facility components such 
as reactor vessels. large tanks. and 
steam 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. atored. disposed of. or 
reused without disturbing or damaging 
theRACM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § 61.149(d)(1)(i). (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 material nnd 
ensure that it rcmuins wet unlil 
collected and contained or treated in 
preparation for disposal ill accordance 
wilh § 61.150; and 

(ii) Carefully lower the material to the 
Rround and noor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the malerial. 

(iiiJ 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. 

(iv) RACM contained in leak-tight 
wrapping that has been removed in 
accordance with paragrnphs (c)(4) and 
(cJ(3)(iI(D)(3) of this section need not be 
welled. 

(7) Whcn the temperuture at the point 
of wet ting is below 0 °C (32 Of): 

(i) The owner or operator need not 
comply wilh paragraph (c)(2)(i) and the 
wetting provisions of parllgraph (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 sectiona to the maximum 
extent possible. 

(iii) During periods when wetting 
operations arc suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the fucility 
cnmponcntllat the IJf~Minnln!l. 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 fllr at least 2 years. 

(8) Effective 1 year after promulgation 
of this regulation. no RACM shall be 

_stripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless at lellst one on-site 
representiltive. 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 (HF.PA) 
filters; waste disposal work practices; 
reporting and recordkeeping; and 
asbestos hazards and worker protl!ction. 
Evidence thot the required training has 
been completed shall be posted Ilnd 
made a\'ailable for Inspection by the 
Administrator at the demolition or 
renovation sile. 

(9) For facilities described in 
paragraph (0)(3) of this section. 
adequatl!!y wet the portion of the 
facility th<lt contains RACM during the 
wrecking operation. 

(10) if a facility is demolished by 
intentional burning. all RACM including 
Category I and Category II nonfriable 
ACM must be removed in accordance 
with the NESHAP before burning. 
BIWNC COOE 6S60-SIHoI 
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NOTIFICATION or' DEHOLITIOH AND RENOVATION 

-- -- -
operator pro)ec~ • Po.tmark DatA Received HotificAtioD • 

i= --- -
I. '"iFE (If' N·)TIFICATIOH I O-orqLnal R-R."iaed C-Cence11..s I' 

II. ..... (:! Ll1' Y 1 N FORMAT 1 OM I ,.I .. nlily ....... ,. e .... "a L .,.»nL,..C'lue. and n\.he" oJ"" HUl' I 

uWN!:R NAKE: 

I I",'!.;J(-.-Io" • 

,; : l \"I I SlaLa. :,ipc I 
I - .-

;:""'.f t .• ,:( : rei. 

REHOVAL CONTRACTOR: 

"~·J/e&"1 

rJ:y: I SLale. lip. 

Cnnt:arci h1. 

OTII!:R OP£RA:'ORJ 
f--- . 

I.d .' .... 6. 

CHI' I State. Zip. 

Contllcl. Tel. 

III. TYPE 01" OPERATION ( D-o..mo O-<lrdered Demo R-Reno"lItlon E-Emar.Renovlltion I' 

IV. IS A.:·B£STOS PRESENT? I Yell/Ho I 

V. FACI!.ITY DESCRIPTION I Incl~de buildinq name, nll.lllbet lind t loot or rOOoOl nt...oar I 

I 
Dldq Han>e' 

A.d.dtO"';1 

C.tyt I SLate. County. 

Sit .. Lo>c"l • .,nt , 
il.llldir.q :;lx ... I • or 

rloor .. Aqe in Yeant. , 
rr~.en:. U .. el J Prior U&e. 

VI. F~OC£DURE. INCLUDING ANALY'!:!CAL KETHOD, IF APPROPRIATE, USED TO D~CT THE PRESENCE 
OF A~6e!iTOS nAT£RIAL: 

VII. ArFROlCLKATE AMOUNT OF Honlr1able 
ASS:::STC.S, INCLUDING: A.abe~lOIl 

!(atecial lIot Indicete Onit ot 
I. Re<J'Jlo~ .. d IIC" to be CClrOV.,<:! R..\OC To a. a->ved Hea.ur_c &elov 
2- ':a.teqt.l r 1 1 IICH NOl R-.,._ To 841 
). C4loqory 1: IICH "ot R~ved ReJDOved Cal I Cat 11 UMIT 

I' : p .... I Lnn. Ln •• 
Surface< Area Sqn. 5q •• 
./ . .)J. ...... ~· H 01: • '4': 11 J. t V Cc·:npt),.~nc. CUrl' Cu •• 

VIII. :;CHEDUI.£D OATES ASBESTOS R.£HOV~ 1 IOt/DOI't1' 1 St.n:. Corvpl .. ~e. 

IX. :iCll£DUU;O OATES O£HO/RENOVATION IAA/DD/n I St...,t. COOIpI .. t •• 

riqur r ~ ·if.)l.llic.nion of Oenrolitiofl and Renovation 
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NOTIFICATION OF DEKOLITION AND R£NOVATION toonunuedl 

~DESCRIPTION OF PLANNED DEHOLITION OR RENOVATION WORK, AND HETHOD(S) TO DE USED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EHISSIONS OF ASBESTOS AT THE DEMOLITION AND RENOVATION SITE: 

XII. WASTE TRAlfSPORTER 11 

N ...... ' 

Adc1nu;. 

C'~Y' J St.at.e, hp' 

Cont..c:t. Per50n. Telephone, 

WASTE TRAIlS PORTER '2 
N ...... ' 

Addres •• 

C~ty, I St.ete, Up' 

Cont.ect ferAon. Telephone, 

XIII. WASTE DIS?OSAL SITE 

HIlftIe , 

wCAtLon, 

Cuy, 1 St.at-e. UP' 

Telephone, 

( 0 
XIV. IF DEKOLITION ORDERED B"( A GOVERNHEKT AGENCY, PLEASE IDENTIn· THE ACENCY BELOW I 

H_, I Title, 

Authori.ty, 

DAte ot Order IM/OO/YV), I Date Ordered to Beqi.n IMIDO/II), 

XV. FOR EMERGENCY RENOVATIONS 

O,to and Kour ot am.rq.n~y IIIIt/OO/Yy) , 

DeAcr.ptLon ot t.he Sudden, Unexpect.ed EvenCI 

E.rplanAt.Lon ct how t.ri. event caua.d un5afe cond i. tLolle or .... uld co .... aquLp .... nt dAm4q" 
or an unreacon4ble t1n"ncul burden. 

XVI. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN ·THE EVENT TRAT UNEXPECTED ASBES~OS IS 
FOUND OR P~IOUSLY NONFRIABLE ASBESTOS MATERIAL BECOKES CRUMBLED, PULVEJUZU> .. 
OR REDUCED TO POWDER. 

XVI. I CERTIFY THAT AN INDIVIDUAL T~N£D IN THE PAOVISIONS OF THIS REGUI.ATION (40 CFR 
PART 61, SUBPART HI WILL BE ON-SITE DURING THE DEHOLITION OR RElIOVATION MO 'EVI·ODlC 
THAT THE REQUIRED TRAINING BAS BEDl ACCOMPLISBED BY TRIS PERSON Wn.L BE AVan.a.m E 
FOR INSPECTION DURING NORMAL BUSINESS HOURS • . (Required 1 reClr Clfl:e.r promulg4l:ion, 

(SiquCltura of owner/operator) (tHt" I 

XVII. I CERTIFY THAT THE ABOVE INFORHA.TIOH IS CORRECT. 

(Siqnatur .. of owner/oparCltor) (i>4't.el 

Figure 3. tlotlficdtioll of Oemoli"t~on ana Renovation 

"'LUNG CDOE eS60-SO-C 
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9. Scction 61.148 is redesignated as 
§ Gl.l-lU and is amended by revising 
paragraphu (al. the introductory ttlxt of 
(ul. pHrIIgruph (b)(2). and pllrllgrllph (d) 
to reud as fullows: 

§ 61.1<46 Standard 'or .praylng. 

(a) 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. subpart P. 40 CFR part 
763. section 1. Polarized Light 
Microscopy. (!xcept as provided in 
paragraph (e) of this section. 

(III 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 CFR part 763. section 1. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
provided in pllragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray-on 
application of the asbestos-containing 
material or use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
nutside 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)(6) are added to read as follows: 

§ 61.147 Standard for fabricating. 

(b)' • , 

(1) Discharge no visible emissions to 
the outsidt' tlir from any of the 
uperations or from any building or 
structure in which they are conducted or 
from any other fugitive sources; or 

(21 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 emi:!siuns from any part of the 
fubricating facility. including air 
c1cuning devices. process equipment. 
und buildings that house equipment for 
material processing and handling. at 
least once each day. during daylight 
hours. for visible emission:! to the 
outside air during periods of operation. 
The monitoring shall be by visual 

observation of lit least 15 seconds 
duration per source of emissions. 

(oIllnllpect each air cleaning device at 
I~B8t once eftch wet!k for proper 
operation and for changes that signal 
the potential for malfunctions. including, 
to the maximum extent possible without 
dismalltling 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) Recordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inllpections 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 
nonnal 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 pt!riod. 
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 tnsulatlng matorials. 

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 undt!r § 61.146. 

12. Section 61.151 is redesignated as 
§ 61.149 and is amended by revising 
paragraphs (a). (b). introductory text of 
(e). (c)(l) (ii) and (iii). nnd (c)(2). nnd 

lidding new paragraphs (d) through (f) to 
read as follows: 
0111.1411 Standard fOf' wasi. dlaposat for 
•• besto. milia. 

(ft) n"posl\ all asbestos-containing 
waste material at a waste disposal site 
operlltt!d in accordance with the 
provillions of 161.154; and 

(b) Discharge no visible emissions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailinRs conveyor, or use the methods 
-speCified by I 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(8) or 
paragraph (c) of this section; and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packagin8. 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 emis8ions 
containing particulate asbestos material 
before they escape to. or arc 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 waIte 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 ..... ill not 
violate other regulations. 

(iv) The alternative method will not 
result in increased water pollution. land 
pollulion. or occupational hazards. 

(d) When waste is tran!lported by 
vehicle to a disposal site: 
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(1) Mark vehicles used to transport asbestos-amUrining waste material.ia 
usuestos-containing waste material delivered to the disposal site. 
during the loading and unloading of the (e) For all asbestos-containing waste 
wAste so that the signs are \·isible. The material transported off the facility site: 
markings must: (1) Maintain asbestos waste Ihipment 

(iJ Be displayed in such a manner and records, using a form similar to that 
location that a person can easily read shown in Figure 4. and include the 
the lellend. following infonnatioft: 

(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 seaeralor. 
format signs specified in 29 crn (ii) The name and address of the local. 
1910.14S(d)(4) and this paragraph; and Stata. or EPA Regional agency 

(iii) Display the following legend in responsible for administeril1l the 
the lower panel with letter sizes and asbestos NESH1\P program. 
styles of a visibility at least equal to (iii) The quantity of the asbestos-
those specified in this paragraph. containing waste material in cubic 

meters (cubic yards). 

Legend 
DANQEIl 

ASBESTOS DUST HAZARD 
CANCER AND LUNG DISEASE HAZARD 

Authurized PU50nnel OAly 
Notation 

2.5 em (1 inch) Sana Serif. Gothic or Block 
2.5 cm (1 inch) Sana Serif. Gothic or Block 
1.9 cm ('I. inch) Siul. Suit. Gothic .or Block 

14 Point Gothic 

Spacing between any two lines must 
be a least equal to the height of the 
upper of the two lines. 

(2) For orr-site disposal. provide a 
copy oC the waste shipment reoord. 
described In paragraph (e)(I) of this 

. section. to the disposal site owner or 
erator at the same time as the 

(iv) The nallle and telephone namber 
of the disposal site operator. 

(v) The narae and physical site 
location of the disposal site. 

(vi) The date transported. 
(vii) The name. address. and 

telephone number of the transporter{s}. 
(viii) A certification thll1 the contents 

of this consignment are fully and 
Jlccurately delcribed ·by proper shipplDg 
name and ·are·claaaified. packed. 
marked. and labeled. and are in aU 
respects in proper condition Cor 
transport by highway according 10 
applicable intemational acd government 
regulations. 

(2) Forwaste shipments where a copy 
oC the waste shipment record. signed by 
the owner or operator of the des~ated 
disposal site. is not received by the . 

WAste genet'lltor within 5S dtsys oC the 
date the waste W1l1l accepted by rite 
initial transporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status oC the waite 
shipment. 

(3) Report in writina10 the Ioca!. 
State. or EPA Regional offtce 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy oC the waste 
shipment record. aignedlJy \he owner or 
operator of the designated waste 
disposal Bite. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial tranaporter. 'Include In the report 
the Conowing information: 

(i) A copy oC the waste shipment 
record for which a conftAaatioA of 
delivsy w.aaJUU.rece.illed. and 

Iii) A cover letter signed by the wasle 
lenerator-expiaiaiag the efforts taken to 
locate the asbestos waste shipment and 
the ;relultl of thole efl'Grta. 

l4) Retain a copy oC aU waste 
shipment records. including a copy of 
the 'Waste shipment record signeci by the 
Clwuer·or operatorcl the clesignated 
w.ute dispo .. ll1ite. fur atJeast 2 years. 

(n Furnish upon request, and make 
available for'inspeclion by the 
Administrstor. an records required 
.uAder {hill eectioR. 
IlILUHQ COOE ~ 
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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 address Operator's 
telephone no. 

3. .. Jaste di sposa I site (WDS) name, WDS 
mailing address, and physical site phone no. 
location 

ol. Name, and address of responsible agency 

0 .... 
'tI 

Tota 1 Quant Hy ~ 5. uescription of materials 6. Containers 7. CJ 
c No. Type m3 (yd3) .:J 

<-= 

8. Special hanaling instructions and additional in format ion 

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 in all 
respects in proper condition for transport by highway according to 
applicable international and government regulations. 

( I 
Printed/typed name & tit Ie Signature Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

pri nted/typea name & title Signature Month Day Year 
\.... 
.1J Address and telephone no . .... 
~ , " a 
c.. 11. Transporter 2 (Acknowledgment of receipt a f rna te ri a Is) VI 
C 
'tI 
~ Printed/typea name 6 title Signature Month Day Year ~ 

Address and telephone no. 

III 12 . Discrepancy indication space .... 
. -
Vl 

~ 13. Waste disposal sHe 
'tI owner or operator: Certification of receipt of asbestos materials VI 
a covered b~ this manifest exceQt as noted in item 12. c. 
VI Printea/typed name & title Signature Month Day Year .-
Cl 

(Contlnued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1-9) 

1. Enter the name 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. 

:. If a demolition or renovation, enter the name and address of the company 
and authorized agent responsible for performing the asbestos removal. 
In the appropriate spaces, also enter the phone number of the operator. 

3. Enter.the name, address, and physical site location of the waste 
disposal site (WDS) that will be receiving the asbestos materials. In 
the appropriate spaces, also enter the phone number of ~he WDS. Enter 
"on-site" if the waste will be disposed of on the generator's property. 

~. Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

5. Indicate the types of asbestos waste materials generated. If from a 
demolition or renovation, indicate the amount of asbestos that is 

Friable asbestos material 
- Nonfriable asbestos material 

6. Enter the number of containers used to transport the asbestos materials 
listed 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): 

DM - Metal drums, barrels 
DP - P.lastic 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 
ur disposal or 8ill 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 certificatfon. 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 Sect i :n (I terns 10 6 11) 

10. & 11. Enter nlxe, address, and telephone nuwber 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 transport. 
Enter date of receipt and signature. 

NOTE: The transporter must retain a copy of this form. 

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WDS must nate in this space any 
discrepancy between waste described on this manifest and waste actually 
received GS well as any improperly enclosed or contained waste. Any 
rejected materials should be listed Gnd destination of those materials 
provided. A site that converts asbestos-containing waste material to 
nonaSDcstO$ material is considered a WOS. 

13. The signature (by hand) of the authorized WDS agent indicates 
acceptance aod agreement with statements on this manifest except as 
noted in item 12. The date 1S the date of signature and receipt of 
shipment. 

NOTE: The WDS must retain a completed copy of this form. The WDS must 
also send a completed copy to the operator listed in item 2. 

Figure 4. Waste Shipment Record 
BIWHG CODE ~o-5O-C 
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\J ~;"I; ti(ln (i 1.1~:! is reul!sign<Jtl!d as 
§ ti I.t:;u .tntl is rt·\· isl··J tl) read <IS 

lullu","s; 

§ 61.150 Standard for waste disposal for 
manufacturing. fabricating. demolition. 
renovation. and .praying opera 1101' •• 

E'H.h 1I""!h'r or orlp.rator of any source 
(;uvcrcd und.!r the provisions of 
§§ (il .lt4. 6 1.H5. 61 .146, and 61.147 shall 
cumply wilh thc following provi:;ions: 

(it) Discharge no visible emissions In 
thl: IIutsirlt: air during the collection. 
I'rllt:l'ssillX I inclutllng inchwration). 
11iIt:\.. .. j;in.:. or trunf-porting of IIny 
ashcstus-conl;.ining waste material 
l-ll:nt!r:l\(!d hy Ihl! source. or use one of 
till' elllissiun t:olltrol und waste 
tm;ttment nwthods spl!cified in 
pllrit~ruph!l (a) (I) through (4) of this 
sl!(:tion. 

(I) Adequi1tcly wet asbestos­
I:lJlltilininu waste material as follows: 

(i) Mix control dcvice asbestos waste 
tll fllrm u slurry; udequately wet other 
uslwstos-contuining waste material; ami 

(ii) Discharge no visible emissions to 
thl! outside air from 'collection, mixing. 
w~lting. and handling operations. or use 
the methods specified by § 61.152 to 
clc.m emissions containing pllrticulate 
usbestos material before they escape to. 
or are vented to. the outside air; and 

(i ii) After welling. seal all asbestos-
ontHining wuste material in leak-light 

contuincrs while wet; or. for materials 
that will not fit into containers without 
udditional breaking. put materials into 
h· .. k·t ight wrapping; and 

( i \ 1 Labd the containers or wrapped 
nlUterials specified in paragraph 
(CI)( I Hiii) of this section using warning 
labels sVI'cifieu by Occupational Safety 
and Health Siandards of the Department 
IIf L .. uor. Occupational Safety and 
I "'alth Admin istration (OSHA] under 29 
CrR I!HO.1001(i)(:!) or 19:!6.58(k)(2)(iii). 
Th.~ lilLels shall be printed in leiters of 
sufficient sizl' and cuntrast so as to be 
n'adtl~ \'Isible and Il·gible. 

(,,) ror a,ue!>los-containing waste 
m'ttl!ridlto ue transported off the facility 
site. I .. uel containenl or wrapped 
materials ""ith the name of the waste 
l!cncrulor and the location at which the 
wilste was gen~r<tted . 

(2) rrucl~:;s Itsbl'stos-containing wastE: 
matenal inh) rwnfri.1ble forms as 
follows: 

(i) Form all asbestos-containing waste 
material into nonfriaLle pellets or other 
shilpes: 

(ii ) Dischar~e no visible emissions to 
the oulside lI ir from colleclion and 
processing uperat ions. including 
incinl~TiJl i on. or use the method specifit:d 
Iy § 01.152 to deltn emiss ions 
ulltaininR parltclilalt~ asbestos mllterial 

Ldore th£'y escape Ill. or are vented to. 
Ihe outside air. 

(3) For f.1cilities demolished where the 
HACM is not removed priol' to 
demolition according to § § 61.145(c)(I) 
(i). (ii). (iii). and (iv) or for facilities 
demolished according to § 61.14S(c)(9). 
adequately wet asbestos-containing 
waste material at all limes after 
llemolition and keep wet during 
handling and loading for transport to a 
disposal site. Asbestos-containing waste 
OIatr-rials covered hy this paragraph do 
not have to he sealed ill lellk·tight 
1:i.lntl1iners or wrapping but may be 
transported and disposed of in bulk. 

(4) Use an alternative emission 
control and waste treatment method 
that has received prior approval by the 
Administrator according to the 
procedure described in § 61.149(c)(2J. 

(5) As applied to dcmulilion and 
renovation. the requirements of 
pnragraph (a) of this section do not 
apply to Category I nonfriable ACM 
waste and Category II nonfriable ACM 
waste that did not become crumbled. 
puh·erized. or reduced to powder. 

(b) All asbestos-containing waste 
material shall be despositcd as soon as 
is practical by the waste generator at: 

(1) 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 
nonfriable ACM that is not RACM. 

(c) Mark vehicles used to transport 
ll lihestos-conta ining waste material 
during the loading and unloading or 
waste so th.lI the signs are visible. The 
markings must conform to the 
requirement:! of §§ 61.149(d)(I) (i). (ii). 
land (iii). 

(d) Fur all asbestos-containing waste 
materidltransported off the facility site: 

(1) Mdintain wastl! 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 generalor. 

(ii) The name and address of the local, 
State. or EPA Regional offic£' 
responsible for administering the 
asbestos NESHAP program. 

(iii) The approximate quantily in cubic 
meters (cuuie yluds). 

(iv) The name and telephone number 
of the disposal site operator. 

(v) The name and physical site 
location of the disposal site. 

(vi) The dale transporled. 

(vii) The n;lme. address. Ilnd 
telephone nllmber of the trltllsporter(s). 

(viii) A certification that the contents 
of thi:! c,msignment arc fully and 
accuratt'ly described by proper shipping 
name and are classified. pllcked. 
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 
(dIlJ) of this section. to the disposal aile 
owners or operators at the same lime as 
the asbestos-containing waste material 
is d('livered to the di:lposnl site. 

(3) For waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator or the designated 
disposal site. is not received by the 
waste glmerator within 35 days of the 
date the waste was accepted by the 
inilialtransporter. 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 (or the 
waste generator if a copy or the waste 
shipment rp.cord. 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 shipmp.nt dnd 
the results of those efforts. 

(5) Retain a copy of all waste 
shipment records. including a copy of 
Ihe was Ie 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 
available for inspection by the 
Administrator. all records required 
under this section. 

14. Sr.ction 61.153 is redesignated all 
§ 1ll.1SI ond is amended by revising the 
introductory text. paragraphs (a)(2). 
(81(4). und (b)(J). and adding paragraphs 
(d) and (e) to read 8S follows: 

§ 6t. t 51 Slandard for Inactive waste 
dlapoaat aile a tor asbestoa mtlls and 
manufacturing and fabrlcattng operatJon •. 

Each ownl'r or operator of any 
inactive waste disposal site that was 
opcratl!d by sources covered under 
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§~ (;I.1l2. 61.144. ortll.H7 and r~cci\led 
depusits of II:1Uclitos-containing wllste 
miltcrial Rt=nerated by the sources. shall: 

(a) ••• 

(2j Cover the asbestos-containing 
waste malerial with at least 15 
(:entiml.'lers (0 inches) of compllcted 
IlUlulshellto:l-containing muterial. and 
j(I'UW und mailltuin a cover of vegctlltion 
un tilt: urea uJequate to prevent 
1·,pOlilJrC uf the ashestos-containing 
wilste mllterial. 1n desert urcall where 
vegctution would be difficult to 
maintilia. at 1<!3lit Ii additional 
Ct~ntil11cte .. s (:1 inch.:s) of well-graded. 
nOI\<llibestoK crushed rock may be 
pl.Jced on tl.lP of the final cover instead 
c;f vc!gntution and maintained to pre\,ent 
emissions; or - , 

(4) For il'llctive w:l:ile disposalsitell 
for asbestos tailings. a rellinous or 
pelroleum-h:tllfld dust suppression agent 
that eii<!dively binds dust to control 
surfur.e air emissitms may be used 
instead oi th~ methode in paragrapha (a) 
(1). (2). and (3) of this section. Use the 
agent in the manner and frequency 
rl!commended f.)r the particular 
a!lhe:ltos tailings by the manufacturer of 
the dust suppr~ssion agent to achieve 
and maintain dust control. Obtain prior 
wriHen approvlII of the Administrator to 
use other equally effective dust 
suppression agents. For purposes of this 
Pdragraph. any used. spent. or other 
waste oil is not considered a dust 
suppression a~ent. 

(u) ••• 

(3) Wh~n rcq'Jesting a d~tcrmination 
on whdhl~r a natural barrier adequately 
J<!tl!rs public access. supply information 
enabling the Adm..inistrator to determine 
whether IS fence or a natural barrier 
"dequat~ly deters access by the general 
puulic. 

(d) Nutify the Administrator in writing 
III Itl.lst 45 ddYs prior to excavating or 
othl!l"Wis~ Jis ~~rJ;ing any asbestos­
containing wa:.te mal~rial that has been 
deposited at a wallte disposal site under 
this section. and follow the procedures 
spccifit!d in the notification. If the 
(!xc(lvatio:l will begin ell a dule other 
rhil:1 Ih~ or.1! con!uineJ in the original 
notice. noticc of the new start date mest 
be provid<!d 10 the Administrator ut 
least 10 working daYIl bdore excavation 
begins and if: no event shall excavation 
IJc~in earlier than the date specifiod in 
I~c oris;:inal no!ificalion. Incl;,ade the 
r.:llowing information in the notice: 

(1) Schedll!ctl starting and completion 
d,,!es. 

(2) I{l!asc.:n for disturbing the waste. 
(3) Procedures to be used to contr.:>1 

,·missions during the excavation. 

storage. trarulport. and ultimate disposal 
of tilt! excavnlcd Rsbestos-containing 
W:ilite materlal.1f det:med neceSliary. thl! 
Administrator may require changes in 
the emiuion control procedures to be 
used. 

(4) Location ofilny Icanportlry storalle 
sile Hnd the final dispolilli site. 

(e) Within 60 dtlya of II lIite bt:cominA 
inactive and after the effective date of 
thill subpart. record. In tlccordance with 
State Illw. Ii notatiun on the deed to the 
fucili!y property and on any other 
instrument that would normesl1y be 
examined during a title t!c:!arch; this 
nutation will in perpetuity notify any 
putential purchaser of the property that: 

(1) The land baa been used for the 
disposal of asbestos-containing waste 
milterial; 

(2) The survey plot and record of the 
location and quantity of asbestos­
containing waste disposed of within the 
dis;JOsal site required in § 61.154(1) have 
been filed with the Adminilltrator; and 

(3) The site is subject to 40 eFR part 
61. subpart M. 

15. Section 61.154 is redesignated as 
§ 61.1SZ and amended by removing 
paragraph (a}(lJ(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 (II) i1nd 
paragraphs (b)(l) and (bIl3). and adding 
para~raphs (a)(3) and (bJl2) to read as 
follows: 

~ 61.152 Air cleaning. 

(a) The owner or operator who uses 
air cleaning. a8 specified in §§ 61.142(a). 
61.144( b)(2). 61.14S( cJ(3 )(i)(B)(1). 
til .145(c)(4)(ii). 61.14S(c)(1l )(i). 
Gl.14tl(b){2). 61.147(b)(2). 61.H9(b). 
f,1.H9(cj(1}(ii).61.1SO(a)(1)(ii). 
tlUSQ(a)(2)(ii). and 61.1SS(e) shall: 

(3) For fabric filter coll~ction devices 
installed after Janua:y 10. 1989. provide 
for easy inspection for f.Julty bags. 

(b) ••• 
(1) After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fabric filter is not fe~ible. the 
Administra!or may authorize as a 
substitute the use of wet collectors 
Jesillncd to operate with a unit 
contacting energy of at least 9.95 
kilopascals (40 inches wa!p,r gAge 
pressure). 

(2) U:ie a HEPA filter that is certified 
to be at les8t 90.97 percent efficient for 
0.3 micron particles. 

(:1) The Administrator muy outhcrize 
the use uf filtering equipment other than 
described in parllgruphs (0)(1) and (bJ(l) 
,.nJ (2) of this scction if the owner or 
operator demonstrates to the 

Admini!ltrator·. 113tilOfaction that It Is 
eq!li\'alcllt to the described C!qulpmcnt in 
m!erinK particulattl asb~stl.ls lIlaterial. 

10. Section 61.155 is redesiHnated as 
§ 61.153 and amwded by redesignatiJl8 
paragraphs (a)(J) and (a)(.J) as 
purBgmph8 (a)(~) and (Il}(S). 
respectively, revising the Introductory 
tl!xt of \Iarttgrapha (If). (11)(4]. und (ultS) 
i1nd rl:viliing paragraphs (a)(2), (a}(4j(li) 
and (iii). and (b). and adding paragraph 
(a)(3) to read as follows: 

§ 61.1 SJ Reporting. 

(a) Any new source to wh:cb this 
subpart applies (with the exception of 
sourcell subject to § § 61.143. 61.14t1. and 
61.14tl). which has an initinl startup date 
preceding the effective date of this 
revision. shull provide the following 
information to the Administrator 
postmarked or delivered within 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 .hali be provided. 
postmarked or delivered. within 90 days 
of the initiailltartup 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 operator of the existing source 
has previously provided tbis information 
to the Administrator. Any changes in th, 
information provided by any existing 
source shall be provided to the 
Administrlltor. poatmariced or delivered. 
within 30 days ufter the r.hange. 

(2j If a fabric filter d'!vic~ is used to 
control emissions. 

(i) The airflow permeahility in mlJl 
min/m2 (fts/min/Ct 2 ) if the fabric filter 
device uses 8 woven fabric. and. If the 
fabric is synthetic. whcther the fill yarn 
is spun or not spun; and 

(ii) If the fabric filtcr de\'ice U!ll!S U 

felt~d fahric. the dl!nllity in g/m l (ozl 
yd 2 ). th~ minimum thlckncss In 
millimeters (inches). and the airflow 
permeability in mlJ/min/ma (rtS/minl 
ft2). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4) Fl.lr Hources suhject to §§ 61.H9 
und 61.150: 

(ii) The averasc volume of asbestos­
contllininl:! waste material disposed of. 
measured in me/day (ydl/day); and 

(iii) The emiss.ion control methods 
used in all stages of wu&.le dispowl; and 

(Si For SOurcell subject to B 61.151 
Hod 61.154: 
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IU) The info)rmatiol\ wquired by 
paril,:!I·OIJ.1h (II) of this St'ction must 
W:I:OOlpaIlY the information required by 
~ li1.Hl. t\r.lh·c wilste disposal sites 
I-"IJjc,,, t Ii) 4 li1.1:H sh.J1l Ctl~" comply 
with this p:-ul."i:lil\n. ROddways, 
cio'OIoiitinn and I'o'nuv.i;ion. llprayin~. 
lind insulcltillq mat~rials are exempteJ 
h.J:n the rcquirements of I 61.10{a). The 
ir.f"il1l'lIion described in this section 
must bc :-I:port.:d usina the Cormat of 
Appcndix A of thi~ part all a g!lide. 

17. S'!I;!iun 61.156 is r('designated as 
§ 61.!:;' and amended by revising the 
in!rcd'~I:lor:,' lext of § tJ1.15-1. paragraphs 
I;:l aau lu). lind ilddin~ paragraphs (e) 
1::rtHlAh (j) to read <I~ follows: 

§ S 1.1')4 Star-dart: for active wast~ 
disp.:.nl slt~s . • 

F.;,,:h ClWI:er or cyt'rutor of un c.L.tive 
W31i!(: dispollul site th:\t re!ceives 
lI;;hr.!llu'l-r.or'tainin~ wasle! material ir!lm 
Q s;)un:c COV1!reU unJer § ~ 11'1.149, til.150. 
for IiL155 :.h.JlI mo!~~1 tnt' reqlAir~mtlnts of 
tll;:; l'1'I'tiuu: 

(:.) Ratht!r than meet thl! no visiulo! 
e:n!ssian r'!'l'!ir~mellt of para~rnph ta) of 
tcd:; :-;,·elior.. :It Ih.' end Ili eClch up~ralin~ 
c!:l~/, n: allcasi (;nll~ ellery 24· hour 
J'~!I •. ;J ",!lilc the s!lt! ia in continuous 
I~J.I,·~.ltion. thl' :I,,:h·.;tos-I:onlaining 
\\IoIste matdi .. 1 tr..J: h~s been deposiled 
lit th~ sile J ' ll"ing the operating day or 
prc\'ious 24-00ur period !lhall: 

(1) D<! co\"crell with at ieastl5 
(.~ntimctcr> (Ii in.;hes) of compact .. d 
r: :lOasb,!sloli-containing matr.rial. or 

(:!) De cOllered with a resinous or 
rl~troleulO\-ua!;t!d dust suppression a~cnt 
tl.at effl!cti'l.·dy bind!> dust and control:! 
\, ind erus;on. Such an agent-shal\ ue 
I:SI!d in the m;lOner and frequency 
r~·t:onllncnced for the particular dust by 
tl 'c dust sup~rellsion agent mallufactllrer 
\.1 achieve dnd maintain 'dust conlro\. 
Other t!4U.II:y erfel:tille dust suppression 
a:(cn!,. m.IY ht! lIsed upon prior approval 
I·· .. Ih,· A.llllinistral"r. for purposes of 
r' ;;; I'.'ril :~r.lph. any used. spt!llt. or oth"r 
\\ '''ol :! lIil is not cllnsidered a dlliil 
F. ' · i'prcs:;illll agl!nt. 

(d I !~iI:h,:r thall mf!t!t the no visible 
1';~I;ssion !"cquirement of parugraph fa) or 
this scclion, u:;c an alternative 
~llIis!>ions control method thilt has 
rl!1:ciVl!d prior writli!n appro\'al b~ thtc' 
Administrator aCLor,\in8 to the 
I" o~edures descrilJed in § 61.H9(c}(2). 

(t!) f"r all :t;;t>csto~-containing watlte 
n!<lII!ri,,( rl!Cl.!lved. the owner or operator 
01 the .. ctive waste disposal !iill! sr.~ll: 

(11 M"inta::1 W;J~II.! shi~menl recorJs. 
u:;i"H a f.)rm simllar to that shu·.·.·n ill 
f .t;url.! 4. uncI ';}c\lIIlt! t~e fllllcwing 
inflll'mal illn; 

(II The lI,troW. addi~:'S. and lelt· !~ hor.~ 
.:/11'\:.llr 01 th., W.lS'1' Il!'ncrator. . 

(ii) The name, address. lind tdephone 
number of the transporter(s). 

(iii) The quantity of the cl&bestos­
cuntaining wilste material in cuhic 
meters (cubic yards). 

(iv) The presence nf improperly 
enclosed or uncovered waste. or any 
lI~hestos-conlaining waste material not 
sealed in lead-tight containers. Report in 
writing to the local. Slale, or F.PA 
Rr.~ional o£Cice responsible for 
ad:uinistering the asbestos NF.SBAP 
rrngram for the waste generator 
\.uenlificc.l in the waste shipment 
record). and, if different. the local, State, 
or EPA R~ional office re,.ponsible for 
:1I!minisl~rir.g the asbestoll NEStlAP 
IJrln~ram for the di:lposal site, by the 
fl'i1 ... ~ing working dClY. thP. prellc.nce of a 
significant amount or improperly 
endosed or uncovered waste. Submit a 
(,'py of the waste shipment record along 
w:th Ihe report. 

(vI The ddte of the receipt. 
\.!I Allllol)n as pllssible nnd no longer 

tftan :iO days after receipt of the walt~. 
sl'nJ a copy of the signed wllste 
shipment r~f:ord to the waste generator. 

(:I) l'pon discovering a discrepllncy 
between the quantity of waste 
d,~signated 1)0 the waste shipment 
r::r.ords and :he quantity actually 
r,:ceived, attempt to reconcile the 
discrepancy with the waste generator. If 
tne discrepancy is not resoh'ed within 
15 dd}3 after receiving the W<l3te. 
immt:dilltely report in writing to the 
local. State. Clf EPA Regional office 
r~sponsihle for administering the 
nsb~stos NEStlAP program for the 
\Va~!e generator (identified in the waste 
shipment record}. and. if djff~rent.. the 
IUC4JI, State. or EPA Regional office 
responsible for administering the 
B!;bestos NESHAP program for the 
J isposal site. Describe the discrepancy 
a:ld attempts to reconcile it. and submit 
II copy of the waste shipment record 
a(on~ with the report. 

(-1J Retain a copy of all records and 
reports required by this parngraph for at 
I .. ast 2 years. 

If) Mainlain. until closure. records of 
the location, depth and area, and 
quanlity in cubic meters (cubic yards) of 
asbestos-containing wasle material 
wilhin tho! disposal sile on a map or 
dia~ram of Ihe disposal area. 

(g) Upon closure. comply with all the 
provhlions of ~ 61.151. 

Ih) Submit tu the Admini8~ator. UPOIa 

cl~'f;ure of the facility. u copy of records 
cf asbeslos waste disposalloca!ions 
lI~d c;u,lntities. 

Ii) Furnish upon rCttuesl. anJ mille 
ilvailrlb:e during normal bU:liJlcss hours 
rolf in.;pec!iun by the Ad:ninistralor, all 
rec(\nh r'!quired under this section. 

(j) Notify the Administ:-utor in writinR 
at leasl 45 days prior to excavating or 
otherwise disturbing any ubestos­
containin8 waste material that has bcf!n 
deposited at a waste disposalllite and is 
covered. If the excavation will begin on 
a date other than the one contained In 
the orisinal notice, notice of the nrow 
start deAte must be provided to the 
Adminislrator at least 10 working days 
before excavation begins and in no 
event sh.JII excavation begin earlier than 
the date specifil..>d in the original 
notification. Include the following 
information in the notice: 

(1) Sd:.-duled starting and completion 
da!es. 

(:!) Reason [or di!lurbing the waste. 
(31 Procedures to be used to control 

emissions d:1li.'1g the excavation, 
s!orage. transport, and u1limate disposal 
of the ex;;avateJ asbestos-containing 
w&ste mal~rial. 1£ d~cmed necessary. the 
Admin:strator muy require r.hangcs in 
t!:e emi3sion control procedures to 00 
us,~d. 

(4) w,:atilln of any temporary IIlcrdge 
~:te ar.J the final disposal site. 

13. Sct::tion 61.155 is added to 6ubp.lrt 
M to redO ali follows: 

§ 61. f55 Standald for operations that 
convert asbeato-con!aining waste material 
tnto nonasbestoa (asbHto.-free) materiaL 

Each owner or operator of an 
operation tbat convertil RAo..t and 

, asbestos-containing wastp. material into 
n\lna:!belilns (a:!bestos-free) material 
shall: 

(a) Obtain the prior written approval 
(If the Administrator to construcl thl! 
facilit.;'. To oblain approval. the owner 
or opera lor shall provide the 
Administralor with the following 
information: 

(1) Applicalion to construct pUr.lulint 
10 § 61.07. 

(2) In addilion 10 the information 
r~quirements of § 61.07(bJ(3), 8 

(i) Descrir-lion ofw8sle feed handling 
and tcmpordry storage. 

(ii) Dt!scription of process operatwg 
conditions. 

(iii) Description of the handling and 
temporary storage of the end product. 

(i\:) Descriplion of the protocol to be 
fllllowed when annlyting output 
mat.!ri.ll& uy transnuuiun electron 
miLruscopy. 

(3) Performance telt protocol. 
inc1udinJ! provisions for obtaining 
information required under paragraph 
(ill of this section. 

(-I) Thl! Administrator may requirt! 
l!lal a demonstration of the process he 
performed prior 10 approval of the 
lI;>plic.,·iu:1 10 C"onstruct. 
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(h) Conduct a start-up performance 
test. Test results shall include: 

(1) A detailed description of the types 
lind quantities of nonasuestos material. 
HACM. and allucstos-containing waste 
11111 h~riul proce5scd. P..R .• asue3tos 
cement products. [riuule usuestos 
illsulation. plaster. wood. plastic. wire. 
etc. Test feed i3 to include the full range 
of materials that will be encountered in 
actual operation uf the process. 

(2) Results of anaiyscs. using 
pulari7.ed light microscopy. that 
ducument the (lsbestos content of the 
wHstes processed. 

(3) Results uf analyses. using 
trllnllmisliiun electron microscopy. thut 
document that the output materials are 
fme of asbestos. Samples fur analysis 
are to be coliected as 8-hour composite 
samples (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 tl'st. 

(4) A descriplion of operating 
parameters. such as temperature and 
residence time. defining the full range 
O\'er which the procl'ss is expected to 
operate to produce nonasuestos 
(asbestos-free) materials. Specify the 
limits for each operating parameter 
within which the process will produce 
nonasbestos (<lsbestos-free) materiaili. 

(5) The length of the test. 
(c) During the initial 90 days of 

operation. 
(1) Continuollsly monitor and log the 

optmlting pllnlmctcrs identified during 
start-up performance tcsts that are 
intended to ensure the production of 
nonasbestos (asbestos-free) 9,utput 
mutr-rial. 

(~) Monitor input materials to ensure 
that they are consistent with the test 
feed materials described during start-up 
performance tests in paragraph (b)(I) of 
this section. 

(:I) Cullect and analyze samples. taken 
us W-day composite samples (on.e 200-
gram (7-ounce) sample collected every 8 
hours uf operation) of all output material 
for the presence of asbestos. Composite 
sumples may be fur fewer than 10 days. 
Transmission electron microscopy 
(TEM) shall be used to anRlyze the 
output material ror the presence of 
asbestos. During the initial 9O-day 
period. ull output mllteriRls mUlit be 
IItUTl!d Oil-site until unulysis shows the 
m<ltl~rial to be asbestos-free or disposed 

of RS asbestoa-contRlning waste 
material according to § 61.150. 

(d) After the initial 90 days of 
operation. 

(1) Continuously monitor and record 
the operatilllJ parameters identified 
during slart-up performanco tt!stlng 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 § 61.150. or 

(ii) Recycled as waste feed during 
process operation within the establillhed 
mnRe 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 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 2oo-gram (7-
ounce) sample collected every 8 hours of 
operation) of the output material. 
Transmillsion electron microscopy shall 
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 arc vented to. 
the outside air. 

en 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 § 61.155 (c) 
and (d). 

(5) The information on waste 
shipments received 88 required in 
§ 61.154(c). 

(0) For output materials where no 
analyses were performed to dl!termine 
the presence of asbestos. record the 

name und location of the purchaser or 
disposill aite to which the output 
material. were sold or deposited. and 
the date of sale or disposal. 

(7) Retain records required by 
pnrltsrltph If) of this lecllon for alleltst 2 
yeaTl. 

(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. 

(2J 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 paramelers 
established during performance testinE! 
the duration of the deviation. and steps 
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 asbestos 
content. 

(iv) The information on waste 
disposalactivitiell 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 asbestos-free. shall 
be considered to be asbestos-con~aining 
waste and shall be handled and 
disposed of according to § § 61.150 and 
61.154 or reprocessl!d while all of the 
eslablished operating parameters are 
being met. 

19. Section 61.156 is added 10 subpurt 
M to read as follows: 

§ 61.156 Crosa-r.'erence to other 
asbestos 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 
lind 10 promote compliance with the 
cited reRulutions. 
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20. St!ction 61.157 i& added to subpart 
M to read a9 fullows: 

contained in pdragraph (b) of this 
s~clion shall be retained by tho 
Administrutor and not tran:lferrlld 10 a 
State. 

(:!) SCl:tion 61.1SO(dll~) 
(3) S~ction 61.1S1(C) 

§ 8 t.151 Delegatton of luthorUy. 
(..J) ~ction 81.1~(b)(:J) 
(S) Soction 81.1M(d) 
(6) Section 61.155(8). (u) In delegoting implcmentution and 

fm(orcement authority to a State under 
:It!clion 112(d) of the Act, the authoritit!8 

(b) Authorities that will not be 
delegated to Stales: 

(1) Section 61.149(c)(:!) 
IFR Doc.. 9G-26835 Filed 11-11J-.9O; 8:45 IIml 
"WHGCOOf:~ 

TABLE 1.-CROSs·REFERENCE TO OTHER ASBI:STOS REGULATIONS 

_A~gce __ ~~~ __________________ CF __ R_Q_·te ___ t~n __________________ ~----------------------CO __ mmen ___ I ______________________ _ 

FPA 

OSHA 

OOT 

4;) CFR 763, Subpatt E. F .• _. __ .. _ ................... _ .. __ ._ .. _ •• __ ............... Requires schools to Inspect lor asbeslos and Implement responM acliona and 
.... bmit asbestOI mane~nt plans to Stel"" Sp.K:ifies UM of accroldtte<S 
inspectors. air 18t:1p~ng m8111ods. and wasle c:tisposal proc:ed<M' .... 

"0 CFR 427 ...... ___ .. _ ............... _ ..... _. __ . __ ••• _ ••••• __ ._._. ___ ........ ,..... Ellluent lIandards lor asIleSI06 mllnula~ino IOUfce calegories . 
.cO CFR 763. S~ G ................ _ ... _ ..... ___ ..... ____ ... ___ ........ PrOl1lCtS public employees pertOlt"'ng asbest06 ' abaI_rol ...ark in States not 

• coverecl by OSHA 1IIbes\08 slandard. 
29 CFR 1910.1001_. __ ..... _ ... _ •. __ ............ _._ ...... ___ .. _. WOOl., prc.teclion measuree-engoneeriog controlS. woc1ter training. Iabe~og. resp. 

ralory protection, begging 01 waale. 0.2 lice pennIssibIe npoaore lew/. 
::iI CFR 19~.!;8. __ ._ .. _, __ .. _ ... ___ .. _ .. _ .... ___ .. ___ .. Werter protection mess", .. lor all CONltruction won. h\ooIving asbestos. including 

demol.1IOn and roNlCNlltion-work praclices, woc1ter training. begging 01 waste. 0.2 
lice perml&Sible exposure level 

30 CFR 56, Subpart 0 ... _ ... _ .. _ ........ __ ... _ .... __ . __ ._ .. ___ • __ . Speciloes e.cposures limits. engineering controls, and resplra10ry prOlection meas-

ure8 lor WOf1o.ers in SUI1aC8 m.ne •. 
30 CFR 57. Subpart 0 ............ ___ .... _ ... _ .... _ ... _____ .. _. _______ .. Specillols exposure limits, engin-inO controls, and respiratory protec:tiool moasures 

10( woc1terl in underground mines. 
4ll erR 171 and 172 ._ ... _ ........... _. ______ ..... ____ .............. Roaguleles \he tr8nspor18tion of asbes1os-corMiRng .851e melerial. Requires _sle 

containment and snipping 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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l'ftoUl at.o FR ~97l6, 0c:c0Itu U, 1978; •••• ed at'" Fa 5Jll.Fcbnwy lo..l~1 

S,d_ .... a-:.r ....... Pr ••• dA" 
I ....... . 

•• '."US c-.I .. ,II ...... 
(a) A ............ PraYcU .. "peea&, 

tach""ne pa"IOUl pnMcU .... 'dpDIa' 
lor cr'Mo lac.. bad. aad au.aau.. pro­
&ecUn cIoc.hlaC. ........., dnIcaI. aDd 
pnMcUN Ib.IeJda &DCl bt.rrlen. abIJI be 
prvytded. u.ed., &ad 1UID&a1Ded III • ..al­
tar)' aad raUab&e caa4lUGll ......... 1& 
Ia ~ ~ ,... at bu&rdI of 
pta, t1 or anYlroamcnt. cbemk!ll b.u­
&I'dI. ndlnlockal huudI. or IIMC'ben'cel 
111't&aaw eacioUiltered III • IIWUNIf' ~ 
b1e 01 c:auaanc iDJW7 or ~c. ill 
UN tUDCdoa of AAF ~ ol &be bocb' 
Uvouch ~ II.b.'·UoIlor ...,.... 
teal coatacL 

(bJ .&""'-'0('......... .~.f ..... t. 
Wben aasMof- pnn1de tWr 0WIl ..... te" .. eqUlpmcac. 11M .......,.. Ib&D be 
faP"N'ble &0 UIW'e lea ~. tD­
C!ud1ac proper In&IAc ........... &Dd -.alta­
Uoa ot'aucb equJpmcoL 

fe' ~ All penoaa1 proC.ec:Uw 
~, Ib&Il be of MI. chIICD aDd 
cocs\.ruc:UoQ rOC' \be work '-0 be per­
tonrwc1. 

Iln .. l» E, .... '_ ....... d&ee, 

(a' 0c1I«n&L (1' ProWcttft qe &Dd 
ta.oe eqUipmen\ ab&Il be nqulnd .. ben 
I.bcnI la a ra.aoaabIe probabW~ ol to­
JW7 &hat. can be pnyaIted" auch equip­
ment. ID IUCh c.aa.. ~ &b&.IJ 
ID&k.c coaftl\knU~ an..Ua!Ne a trPe of 
pr«cc'-or 1UIt&b&e tor the wort '-0 be 
pufonned. aod C01~ cb&J1 \lei .uch 
protecton. No Wtprotect.eci penaIl ab&.U 
mowtllcl, be 1UbJ«tec1 to a ~ 
ea\1rocunent&l condlUOCl. 8cd\ab'- "" 
Pf"O'C'Cton Ih&ll be prcn1cW .~ -­
c:b.l.r.- « ~ Pl'CMDt. uw haa.rd 
01 /t)'tDc obJccta. &1&tw. Uquida. UlJw10UII 
ra.d1&Uoa. oc .. com bln.tlM 01 ~ b,u.. 
ard&.. 

(), P!aCec .... IbaIl IIIftl ..... follow­aa. .'nlmgal ~ 

(I' ~ IbaU pcvride ..... te pro­
t.:uaa .,.... &be puUcuIar baa&&W 
'01' .bIcIl .......... ...-

(II) 'lber IbaII be nuonaIIIt-'or&­
..... wbc wonl UDder &be ..... 1"'·1"" 
ooadIUoG&. 

(W) TbIr IbaD 11& ~ aDd IbaIl DO& 
UDduIF 1DSetf ... WUb &be ...... wwwa 01 the...,... 
(~) Tber IbaD be danbI&. 
(y, 'Ibcr abaU be capaIa&t of beIDc 

cUaInI~ 
(ft' TbIr IbaII ... ~ demeNe 

(yU, ProC.Ic:taft ....w lie ~ .... 
&D4to IOOtt repair. 

(I' ....................... .. 
.. 01 corncU,. __ ..... AdM. ucI 
wbo .... 1"IINlnId bF &Ida e&aDdu'd &It .... 
qe pro&ec:Uoa., 1bIJI..,. ~or ..... 
~ of ODe 01 cbe tal ..... e:n-: 
U'~wboIe~ ..... 

proddc opUcal 00CTeGU0Ia. 
un 00uMa Cbd C&Q .. wona .... 

oorncU .. ~ wt~" ~ 
\be 14JU&tmcc. 01 UIoc tPtct"Clee 

(W, 00qMI &hal a-,..a&e ~ 
U ......... cnoomLecl beb&D4 \be pnt I UN --.. 

W Kftr7 pro(ecW IIb&D ... dltUDdbr 
~ to t.c1Uc...&II ...... 'Ocetaoo. -ar 
01 tbt III.&lullacCAlNr. 

(I' Wbca Um.IC&U.oN 01' ~ .... 
&rW INUca&.ed. br c.be caaaut*CWnr.1hq 
ab&.U 1M tn.DIm1&W '-0 t.be ... &ad can 
taJt.a '-0 _ ChAt AIda Umltau- &Gd 
pPCauUgn.e &rW ~ obMc ..... 

(Il Dat.cu. ~ c..uac. .... 
11M at ~ 1« Qe &ad (_ pcvc.c«"-I 
ah&lJ be in ~ wtth ~ 
H&Uoa&l 8t&od&rd tor C:>CXt/~tSoqel ADd 
EdueaUon&1 I:l'e ao4 ..... Prof.ecUon. 
UT.l-1N&.. 

I~ ''''Q.'144,,11'611 



/ . \ 
on~ __ ~ .... 11 ..., IhonJuply cI .... ed end 
dlunfe<lcd dl .. ~ uch lIM . 

l'ttO.t.l4(bISI ~mcnded by 49 F1l SlZl. f.b­
ruary to. 19&41 

lot- , •• " .... . .. . . . . 



( • l~I"IU 0-....,.. I .. &...4 ...­
h.. 

s.1aMtII to«' the ~ 01 a-dII 0( 
oocvp.Uoa&I woctr.n Cr.a ~ aDd 
paMQaUon troaa t.run. &ad drtDc .. 
Jedli M4 fl'GllR Iladc.ca .a.ccna ebodt aD4 
buna Ih&U aN« taw ......w-.. toAd 
~:t~Uoaa .... b1kbed III AJDa10Ul 
NadoaU 8taDdard eatnF ReqaU ..... 
tor JD4uat&1a,l B.-d Plcklc\oa" ZII.1-
1 ... 

11""116 fJ e sf I t... ....... 
"--

aatetr-1IOe tucK • ..,. ,. "",'1,_ 
IIbaII -' &be ~ ..... ~ 
6caUoal III AaIerSc:aII NaUoaaI ...... 
ant fOC' w... a.tetr·-ro. Poot ....... 
Z41.l-UCf. 

•• ' ... ISf a ......... 1 d .. ..... 
Rubbir pro&ecu" .. uI .......... ..... 

b1caI warbra JbaU caatara to u. ... 
4\dI ....... ..,.NtJbed III U. ~ 
!f.CIoa&I 8tandard.e JD.c.l~ 8t&DdIIrdI 
.. JPed1Ied til &be taua.tac IW: 

~t-.. uac 
tte--. 
~ ..... 'tJIC booM.. ...... ~ .... ..... 
...... tew...a.c ....... 

"...2-1 ... 
(aIMl,. 

Jll.1-1'" 
(lUMI,. 
~I"" 

•• t ....... ueca.. ...... 
(a' n.. pcoytaona 01 UdJ 8abpart t 

Jbd beoaaI.e dec:U ... OIl AqQI& 21. IITI. 
emeot that: -

(1) AD.T proridoa Ill...,. oC.her ...u. 
01 tbIJ ADpIR wbScll 00Iltata. III tt.!t a 
~ e«ecU ... daLe OC' Ume UaUt&Uaa 
Ib&ll t.coca.e decUft QQ IUCb daAe OC' 
&b&U AIICIl7 III a.ccordaDce W1Ul IIacb 
UmttlMioa: .ad 

(2) If ~ JUD4&nt In '1 CPR PaR 
....... oUMr &baD .. N''OaaI CC'QMQIQJ 
.-odaI'd lDooi'pora&ecl ~ refenGCII III 
• lO-»t.2(a)(U. Ia OC' beo.... .... 
pIk:ab&e • UIJ' UIIw to ...,. easpaor-st 
aII4 pI.-ce 01 .mpIo~.~ ~ 01 
Uw WUb-BaIe)o PubUc OIMltncta AM. 
or tbe&n1oe Contnc:t~ of 1"" OC' &be 
Jfa&iaaIII PoancIiaUoa CIQ AriJ ud Sa. 
lIIIIIIlUeII Ac& 01 Ita. ~ oon .... ~ 
............ PMInI ctaDdtIrd III thIa 8Qb. 
put I WbSdIIi dertftd h"OCII 41 CPR Pvt 
10-* m&Il u.o bcoaae deoct ... &ad 

Ih&d be appUc:able to 8Uch ecnpkJJ'nMat 
and place 0( mlPi07lDG1t. OIl the -.aM 
d.&U. 

Ittlo.l" ~e( ... ' ..... .... ...... 
III"''' _ C' Cftl I0-.I0&.7. 
UIUIIC_, _ .tJf8t z:n.l-I", ...... 

.....~ 
UI...... AIC'8J Zon.2-I ...... t • 

~.-~ 
~ 

l .. UN ....... 1E:1U-lMf. ~. 
~ '"" "U_ e( 0.. .... 0..-.. 

Ult.UI _ AaMI ULI-I... 8aI.cr 
~I_IDC_ 
«naa .... .............. 

U&&.IM _ ANI &6U-IMf ..... ~ 
~'heI'Q.""", It......., _ £IiIIII D.6-I'" OW ...... 
uo. -c ..,. I'r I:"" 
., AIIIwIIw -..u.ac Op­
-u... 

11" .. 1... S '....... ' a's ... 
~ ~ 01 tbe toOawtDc OIl­

cantaUaa ba" ..... ntenDOed til tbk 
p.n. 00pMt 0( tbJ relentlOiM IIWJrtaIa 
...,. be ..... fDJ4 frcaa tile s.amc ... 
~n"UCIIL 

~~. clJ.~l'" 
-..w .. , ...... Ten:.. lIT lOUL . 



·{ 

~ ,. 

1.0 

2.0 

2.1 

RESPIRATORY PROTEcrlON PROGRAM 

RESPIRATOR SELScrJON 

1114 OSHA atandard .tatel that respiraton Ihall tM .eleeted 
' aeeordtnr to the type and coneentraUon ot air eontaminanm to 
which worker. are e~ed, and that ANSI za'.2-1t6t shall be used 
tor gUtdanee In their selection. OSHA alto requlrel that resplra­
ten awoved or accepted by the National lnItitute (or Oeeu~­
t1ona! Satety and Health (NIOSH) or the Mine S&tety and Health 
Admlnlatratton (MSHAl be \.Bed. 

Specltle recuJatlonl eocaeeminr respirator approval eaR be found in. 
the Code ot Pederal Ilepl.ationl (30 CPR 11). All respiratcn must 
paa a fit test to determine that the faee-to-faeeplece seal is 
eCteetive, and In the eaH of hoodI and helmets. to ...... that they 
are not lDeely to develop. negative ~\ft durtnc.... Detailed 
l.n!ormaUon on the produea eaR be fOWld In the mo.t eurrent 
edition ot tM KIOSH Certified Equipment L1st. Purth .. etnent 
WormaUon can be obtained dlreet1y throup NJ08H or OSHA. 

EVALUATION OF RESPIRATORS 

AI thou&h manut.crt ....... delign faeepleea. to at • btoad a aeetlon 
ot the wortdn, population .. poalble, DO unpe ...-pirator wU1 fit 
everyone. 11\ereCore, it 1I.trong1y sua-ted that many brandl ot 
• riven type of raplrttor be pw'd\ued to take advantage ot tIM 
diCCer-ent ntttnc c:haraeteriatiCi ot each. In uu. way, the dlanees 
ot prop«ly nttln( all work ... are lnalMed. In adc:Ition, havtn, 
more-than one taeepleoe to dlooIe from elv. the wCX"k .. a better 
c:hanee ot tlndtn, a resplrttc:r with a comfortable at whUe pro­
vldlnc adequate ~teetlon.. 

Oetermlnatioa of taoepi.ee tit can Involve elth .. quaUtative and 
quentitativ. t .. m. A qualitativ. t .. t rel1. 011 tIM warer .. tub­
jeetlv. faponM to a te.t atmOlphC'e of .. ritant .mole. or l80amyl 
aoetate, Cor II1IItanoe.. QualltatlY. t .. ta ... rat Iftd ...uy per­
tormed In the tle1d and do not requ.Jrc compl~ted, expenalY .. 
equipment tHe A.Wen<ttx A tor examples,. A quantitative ten U8U 

lOme othw mMmi ot deteet~ raeep(eee leaJcage and requre. 
expensive equipment that can be operated oo1y by hi&f\ly trained 
penonne1. SpeeLal CORIlderatioct It\ould be ctven to hlrlOi' oonau1-
tan t. If quantitative test. we del ~ OSHA c:trrently requ ireI at 
t.tln( of all neptiv. ~ ~aton., lndudlnc .tngle-uM 
rapln.tora. OSHA roqu .... that • tat atma.phere be awUed to 
..... ttle quallty of fit u.1n( rec:ocnttAd quaUtativ. or quantlta­
ttye~ 



%.2 MEDICAL EVALUATION 

. ( Ea~ employH &Min( ~atory protection mUit be evaluated by • 
phy8!c(an to det .. mlrM tua ot her abWty to wear a Nlplratot with­
CXlt .<Iv .... hedth eCfeet.. TN. naJuatlOft c-en.lJy Involv. tho 
... ot putmon.,. ta.mcttOft t_~ to ac:rftft empl~ Cor pre­
emtllC r~atcry Oft OU'dlac c:anditlona wtUm may be agrav.ted 
by 1M UN of • Nlplrator. A .talement by tIM phyetciaa that the 
emplOyee .. eapable ot w..nne a relpfrator Ihou1d be 011 tiS. t~ 
_dI employH requited to ww a r.-ptratot. 

• 
U EMPLOYER TRAINING 

It .. important that employ.- be trained to UN ..-pArators ~ 
. NCUy lor tMna to be effective. Tt\Ia tralntnc should lncludel • 

- Put_ 011 Ute r~atcr properl, 

- ~Unc tor a MCW'e at 
- Dlees_1oft of r .... tcr eapa.bWd. and IlnlitatlONI 

- Proper .tene- and maintenance ot ...-pntcn (He nat Metion) 

l.O RESPIRATOR MAINTENANCE 

3.1 STORAGE 

(( . W~ not in UN, it is important Ulat r.plratan be .tend wheN 
they will not be damapcS or eontamlnated. OSHA ~Irea thAt 
~atort be .tOHd to proteet aplnlt dim, wn1J&t1t. heat, 
extreme cold, exee.fft moUtwe. end dama&inc c:hemlc:als. Leay­
l.nc • rapirator t.I1prOteeted, such .. ~ a wartdMnch or III • tool 
cabinet ,or toolbox: amane huvy wrenc:na., may damqe it. 

It II monet, ~rameoded that tr.hly cleaned r.-plratOn be 
plaee:d In heat ... M1.a or NUMble p&atlo tMp WltU relilue. nay 
.hou.1d be ltored In a clean, dry loea.tlon a.ay trom d1reet aun1fcht. 
n.., IMUJ.d be ·stand In a alnele lay .. with tM f.aceplec:e and 
oflalatiaa val" In • more « I ... normal pocWon to pr.vent the 
rUlber platic! from taIdnc • permanent distorted "'t-. All r.­
pWatars kept I"Mdy tot..anrouttn. or etnerrencY UN mUit be mx-ed 
In • c:.olnet wi ttl c:onl pertmea ~ buflt tot that pt.rpOM. 

1.2 neSP.RenoN 

~aton ~ routDel;J Ihould ~ ~ before and altAr 
.. ch l»C. ReapratOr'l wed Cor em«' ... .cy ~ or rac:ue pur­
poa.- mUlt be ~ alter _en '--C, and at leut monthly. ~ 
06HA ~ntot rtandatd r-equ.... that ~tor ~t(OI1 
lndude a dMdc ot ~ ti&hm.. oC oomcctbw and dMdc of th4 
~.a., valv-. ~ tuba., And canist.... ", .. shocJ.1d be 
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~ted CCK brccka., tray.. teW'S. me1Urc •• tiCCenln(. cru.t or dirt 
on valva., m .... fnc peru. eto. 

A .upply o( apue putt .t1ould be avaUable to r4t9leee worn 01' 
bl'Oken puta. 

l.l CLEANtHa 

All rwpk'atota lIhould be dMned CoUowlnc eaeb ct.,.. UN. NIOSH 
.uu-t. the tollowlnc proc:edtrca 

- Remcwe the aJr-purlCyfnc element Mel the valve napa. 

- Do not attempt to remove paint, vanUah, at laequ« from. 
eartrl~ or fUun. Wh.a theM aJr-purlCytnC element. eonutn • 
aeeumulationl of paJnt, enamel, at lacqU4Ir they mUit be db­
carded. 

• 
- 0Ut4lr ... taeea of 1M ..-pIratei' taeepA.ee COY ... _IttI aeeu­

muladona of paint, «WM1, .or lacqu .. may be wiped with a 
daUI that baa b..n ioMed wim an ~late eleulnc apnt. 
It fOCDd e(feet Ive, mineral apki tI., turpentine, at Mph the. may 
be UMd. Aft .. deeninC, tne qent la wiped from the Cac:ep(~ 
wi th • dry doth. 

- An otpnle solYent or .u-lpp(nc &cent nev .. Ihould be UHd C~ 
Ioeklnc the respiratot patt&. Platle or rubtMr eomponentl will 
be adveraeJ.y at reeted. 

Water b .. ed pakttl at enamelt ma, be remOHd with a doth 
ao.ked in a ao.p and wat .. lOlutton. 

- 11le reiptratel' ttl .. should be wahed lD WWIII water, about 
140·Op. Deterpntl oontalnlnc a b&c:terldde ue Iftt .. Nd. 
'I'M ~ec:. and I*1a IhoWd be Ia'Ubbed with a .an b('ush to . 
....... that aU torellft matter la r.mcwed trona IW'faoa eon-
tain1t1C the w ........ face. . 

tr the de~t uied III --Inc do4I not oonWa a ~et4rldde, 
• dt.tnleot1nc rtnM IIIwt follow. ReUabw dlatntec:tant. may be 
ru.de CrOC1I lOme aimple hoUI4hold IOlutlonL Two tabl_poena.. 
of chlorine blMda added to a p.l1oa of wat. wW produce a 
hypod1lori t. lOlution that di.aintec:u r~ ton eftecU.ely 
wtth a .lmple lmm..aoa. An eqtMOU& iolutiOQ oC Iodine maM 
by addtnc on. teapGOQ ot. t~ oC IodiIM per p..Uon oC wat .. 
wat ..... e all an aoequcte dia1nCec:tant. and wU.l not dam...- the 
rubb«' or platM 1a reeptrat« CaoeQleo.. Apia. simply 
1m m...tnc the ~ t lc sufflcl.nt. 

- An« watt..,. and diQdec:t~. the ~.tor mUit tM rlnMd in 
cleat. w .. aa .at •• Beoocnm4Clded temp«at ...... very Cram 120 
Of' to .... axJmul1I ot l80 OfF. ManuCectuer'a u.tructklna .tlould 
be tol.Lowed. All trte.- of det erpn t aod un{ Us..- mUilt be 
,..mov~ to prevent detmatit1.a. 

-J-
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11M ~tOC' IbouJd ~ allowed to alr-drJ Oft a .d .... ..,(co8. 
or by han(tnc' from a w~ ~h_~. IMW aJr-purtCytnc el.­
ments mould be attached. Valve QapI Ibould be r.pl~ .. 
~ •• Ir1. 

'0 

., 

• 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 
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ASBESTOS FIBERS IN AIR 

National InsCicuCr for Occupational Safrt)' and H~aJfh 

Analytical Mtthod 

-
Aa.alyce: Astlc:~IOS fibc:r~ \Irthod ~O.: P&CAM 239 

Matrix: Air Ranc~: 0. 1-60 fibers 'cm' 

Procedllft: filter culleclion. Prttisi"n (CV T): 1I . 2~ 1(1 0.38 
microscopic: counl 

o..c IsAaed: 3'30 '77 a~ficaCion: o (Ope-ralional) 

o..c Revised: 

1. Principle of the Mditod 

I.J This mel hod dcscribc~ Ihe cquipmenl :mJ pn.':edurl."S f(\r eoll~ling. ml.unling. and c:ouatiIc 
asbatos fibers on ccllulllSC ester membr;ln,' filter~ in Ihe: elralu:uion of personal sampks 01 
airborne asbestos fibers. The: purpose of Ihe mClhlld i!o III determine :10 employee's index at 
exposure 10 :lirborr.e :J.SbI.~t(\S fit-er~ . The: ::nethl>d i~ prim:lrily a pcrSI.'n:l1 munitoriag 10 

nique. but C:ln be used fur :lre:l monilor.ng. 

1.2 The sample is collected by drawing. :lir through :l mcmbr:lne filter by mC:lns of • b3acty 
powered pcrson:ll ~;)mpling pump. Tho: fillc:r i~ IransfurmcJ frllm an ~paq"e solid mcmlxw 
to a transp:lfent oplically h"mogl'neuu: ~c1. The fibers are ~ilCd and counled using a ~ 
contrast microscop'" :It 4oo-450X ma~nificati\'n . 

1.3 Definition';. A!obl:stlh fiber. (or c~until\~ purrx"Clo. mcan~ a parti.:ublC .... hich has a t>bysQI 
dimension longer than 5 miC:fllmctef). and .... ilh J Icntzlh III diamelcr ratill of 3 to J oc crcalcr. 
Ashest .... includes chrysolile. cumm;!1~IUnill'-gruneriIC: (alDllsitel. crllCid\'lite. fibroln trC1llV 
lite. fibrous anthophyllit.:. and fibr(lu~ :O:':lin"lite. 

1.4 Any laboratory attempting to use this pfllCcdure should have at leut one counter anaad & 

training course conducted by an ea;pcrienc:cd. profic::cnt lahor:llo~. ~:Jlr"icc. untutored CQWII(tL 

using only published instructions. can ea,il~ ubla," C(\unts of half th~ rcrformcd by experi­
enced. proficient counters. Large dilfcrcnce~ ll.:tllo·cen I3boratori~ ';:an be: cau~ by: l) dif­
ferences in technique and ubsl:rIr'ing abililY among. counters and !} 5mal1, but significaAt. dif­
f~rcnces bl:tween microscopes m.:ctin~ the ba~ic. specificalions o( Sec:ior. 6.2. "The foUowilC 
procedures are recummended: 

1.4.1 All m,,=roscopists who perfor", ast'ol.-,;Iol' cllunting ~hould meet logether (or a.a "aabaaaI 
counting work.shop" at least quancrly. This is b..:" acco.nplir-h.:d with counten ~ 
several laNraloric:s using their uwn mic:r\.N:"~-';. 

1.4.2 E:lch micrO!.Copist should COUIll thl.· ':.1m.: ~ril.~ ~l( slid~ and ""ilh the rcwlts bciIc 
comparcd. 

1.4.3 Dilfcre:nccs belween counters ,hl'uld lie rc'ol·:·:d wilh .. iJe-t"ly·side countinc 01 * 
fields hl' the dlffercnt c,'unlCh. 

1.4.4 IndividU:lls wh\. are found to he rc:r,i~h:OI llutlit'fs over >Clr"eral sessions mouJd • 
coc.:luraged to seek. other tas!"!> In t~cir (l.'l'pl.'"Cli,·c l.lt-4.lral\'ries. 
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2. R.a.cc aM SctUi,hif> 

2.1 The usabl~ range ;~ prim:lrily ;\ (um:tilln ll( s;lmple volumc. microscope count field aro:a. and 
backgrounc.1 air~lrn(' particulates. The influence lI( thl.~ vari;Ihlc:s is di~us~c.1 in S.I.3. For 
a micrl-~tlpe count ficld arca '. uxn mm: (~C Figurc I) .. nd a pump Row rate of 1.7 Ipm. 
the optimal fiber c.1en~iti~ would be prlXJuced over the r:mge of 0.4 fiber/cm l (S·hour sam­
ple) to abc'ut 60 fibers cnr (I ~·minute sample). For a field area of 0.006 mm! (sec Figure 
2) and a pump ftow rate of 1.7 Ipm. the optimal range is 0.2 fiber/cml (8-hoor ~mple) to 
about 30 fibers cm' (I S-minute Solmple). In each calic:, the optim411 detection limits are in­
ve~ly p"'portional to pump ftow r:atc. 
The upper c.1etection limit can be eltC'nded hy using sample times leu th:an I S minutes or using 
lower ftow rates. The lower detection limit can be extended by increasing the ftow rate up 
to about 2.S Ipm. Filter surface fiber densities less than optimal (less than about O.S to 1.0 
tiber per c"unt field) are still adequate. but willle .. d to decreased precision for the method (in­
creased c:odficienl uf variatioo, see S«tion 4). 
The" minimum tot:al fiber count in 100 fielcJs considered adequate for rc:liable quanti'ation 
is 10 fibers. Thus. the lower limit of reliable quantitation is 0.1 fiber:cm1 (100,000 fibers/ 
m:l). For this level. a ftow rate of :about 2.5 Ipm is recommended. For a field area of' 
0.00) mm:. the minimum sample time would be about 2 hours. For a field area of 0.006 
mm:, the minimum s:ample time would be abuut 1 hour. 

2.2 This metht·cJ considers only fibers with a length to diameter ratio of 3 to or greater and a 
length greater than 5 micrometers. 

1. f~meRDCcs 

In an atmosphere known to co'nt:lin :lSbc:stos. all partic:ul:ltC'S with a length to diameter ratio of 3 
to I or greater. and a kngth greater th:ln 5 micr"meters should. in thC' absence of Q(hc:r information, 
be considered to ~ :lsbcstos fibers .. nd countc:Q 3S such. 

4, PrKisiOti and An~uraC) 

4. 1 In the p:ast lk'Cade. then: ha\c app..:arcd a num~er of articles ellamining sources of variation 
-in the 3Stx'itOS sampling 3nd counting procedure. These incll:de: Lynch et al. (t 1.1). Weid­
ner and A:.:r (11.21, ConwlY and Holland (11.3i. Leidcl ar.d Busch (11.4). feckc:tt and 
Attfield (II.S). 3nd Rajh:ans and Br:lg& (11.6). The sources of variation will ~ discussed 
by suges in the membrlne filter evalu:at:on procedure. 

4.2 Sources of Vari.tioa in tM Sam~iAc Process. These include variations in pump ftow rate, 
proximity ,.( the filter to the employee's body. :and filter location (left to right) in the em­
ployee's brc:athing zone. 

4.2.1 Scctiun 9.1 rL'quin:.s that the person .. 1 sampling pump be calibrated with sufficient 
accuracy such that the 95% confidc:nce limits on the Itow rate :are ~ 10%. This is 
cquili:alcnt tu a coclflCicnt of variatiun (CV) of ahout 5 %. HCiwever. this CV malees 
;a nl·gligihlc: cunlrihution tu th~ t,:,"l CV for the m:thud due to the relatively lar&e CV 
of t:le counting procctJurc:. 

4.2.2 Cunw:a, anc.1 HCll1anc.1 (11.)1 concluc.1ctJ tllat IXXitionin& of the niter cass.c:tte OD thc: 
.... ~a~er (rL'garding the :lOgular ~Irtrons of the tilter Jnd their proAimity to the we:arer) 
is n.o( a ~'~nific.lnt (actor in Jctcrmining th~ fi~r Jistri~tion on filten. 

4.!.3 Wci,!ner :lnJ A)~r II! .!) cunc1uul.'d th':lt there is no apprl.'1:iable difference between 
~aml'ks c~·IIc.:":c.1 un cit her the riL!ht or Idt ~ilks uf 1 breathing zune or betwec:n 
,am,'k~ c".IIL'\:;I.'l.! 'IJc·hy·~ic.1e. cli~.'ci;llIy br ~amples with concenlr:ations len than 2.5 
fibc" .. '111'. 



4.3 Sowccs of V.rialioa in 'he' Coun"oc rroc~un' 

4 . ~ . 1 

•. 3.2 

Random v:lri"tion~ exist in the lihcr di~lrihuliuC1 .In :, tilll!r w\'d[:1: (inlr"''''l!d,c vui­
at- ilityl. The induslri31 hn:iene liter3lur~ h3s ~l:n c'ln~ldcr3hk ,k'h3lt: in the lut 
:!() year~ .:oncernin1! whelher llr nOI the d i!>lrihuli,'n ,.{ m/ner.1I d'"l ,Ir ashcsl~ fihers 
on 3 tiller sur{ice is id.:qu:uely desc:ribed hy a PUMon di~Mlhullun pwb:lbtlit}' density 
{unclion , Leldcl and Bu~h (II.~· found excellent a~re('ml!nl ~lwcc:n empiricil 
error \';.riancl! :1nd theorelic:!1 variance calcul:ah:d frum lhe: a\ .. umption of Poisson dis­
tributed true counts. The)' concluded thit then: "":1~ not excessi\'c \':1riation amon, 
count tie Ids {or i tilter wedge ind lhat clumping of fibers (non-rindom c~lescencc) 
did not occur. 

Variations exist in the fiber dis. , ::'ution on the ,lot:11 tilter surfice (inter-wedge vari­
abilily) due to the rindom or non-random distribution o{ fihers icrosS the total sur­
face of the filter. This type of variition is e:lsily confused with intra-\Io'edge variations. 
The count procedure docs not require counting. of multiple sectors of the filter. There 
may be significant differences between average counts (or different \Ioedgcs. or the fiber 
distribution variations (or the total filter surface may he greater than the variations of 
the Poisson distribution. If either of these occur experimentally. one must usc the 
experimental variations to estimate the minimum pr~ision of the count procedure. 
The minimum precision is £Ovemed by the \'ariations of the fiber distribution on the 
tOlal surface o{ the tilter. 
Conway and Holland (11.3) concluded the d;stribution of fiber~ on filters is not uni­
form and the distribution of fiber counls is more disperse than Poisson. For t~eir 
filters which had signitic:lnt variations in fiber concentrations between sectors (as much 
as S()'60~r o{ the IOfal tiller mean). they described the following relation for the 
standard deviation of the total number of fibers counted on a wedrc eN) 

empirical s~N) == 1.6 eN)": 

whC're N is about 100. The Poi~son st3nd3rd devi3lion ""ould be: 

Poiuon fr (N) = eN}I ~ 

IUjhans and Bragg (11.6) in ScriC1 t of their study found significant variation betwecSl 
filter segments and rejected the Poisson distribution Cor the tocal filter surface. How­
evCl. in Series II of their itudy. utilizinc variOU$ experimental modifications. the)' fouod 
GO significant variation between filter sclmcnts and no reason to reject the assumpti!)G 
o{ Poisson distributed fiber counlS.. 

•. 3.3 Systematic variations due to differences between microscopes ..... ere studied by Lcidel 
and Busch (II .• ). In their study using five: dift'erent brands of microscopes. they found 
no signific:1nt differences amclOI f~ur. but the tifth g3\'e counts apprnximatdy 45 ~ 
higher on the avenge than the ocher four. 

".3.4 Variations due to differences between counters should be examined at three levels: 
experienced counters occasionally countin~ experienced counters routinely ccuntin&. 
and inexperienced tnew or un(Utoced) counters. Leidel and Busch (11.4) studied five 
experienced counlers. with one: counting only occ:nionaJly. Thc'rC ""ere: no s,,,,iticant 
differences among three of t~ counlers. but a (ounh was 16~ lower than the first 
three. The fifth. who oc:cuionally counted. avera~~ 21'.l- higher than the first three. 
Conw3Y 3n~ Holl3nd (11.3) Sfudic:d three ellperienccd counters and ~hree: inexperienced 
counters. They found statistic:1lly significant dift'ercl'Ces between the mean.~ oj boch the 
tllperic:nccd :lnd inexperienced counters that typically were in the ra!1ge plus or minus 
S h) IS %. They concluded that ex~";-:nce 3S a fiber counler is nOC a significant 
par3mC'ter :lffcctin~ iOI,.rrountCf' v;ui;uious. 



{ . 
'/ 

R~jh;ans and Br:lgg (I 1.61 h,unJ n,' ~i~lIifk:\Ot J.lkrC'nc,-'S :l01""\: me.ans ,Ie rive exp.:ri~ 
enc.:d coulltef\ in Series I Clf thC'ir ~luJy . But in their can:(ully .:,lntr,.II.:d ~ric:s II. an 
analy~is of \'ariance :.hClwcd si~n i lkant \':lr ialiuns h.:t"'~en counters th:u wt:r~ plus or 
minu\ I tu I~%. 

4. 3.~ Variation~ OI:twel!n lahor;tt\lril!~ lre: m~t l i ~dy Jue: to systematic hi.lses and :ue nut 
a ~ignific:tnt additi"nal SHurce uf ,01I\JuOl \'.lri;ltiun~. Any addition31 \':triations 3re 
m~t likely due to differences in counting [e~hnique. Beckett :lnu Auficlu (11.5) ob­
ser\ed thac standard counters improved greatly after personal instruction; als.) new 
counters. a((er instruction. tended to ci\'ercompen~te and get exceedingly high counts. 
AdditiClnaUy. they found that counts from an experienced laboratory that had not had 
con!act with ,'ther lat'OratoriC\ perrorming tho: ~aml! anal)'~is weee: a~ r"e fcum the: 
stanJard \'alues as were the: counts hy new c,'unte~. 

4.4 Sources of \'ariations ttetween samples (;1~en at different times on one employee durin, one: 
work shift can affect thl! e:'p05\1rc: estimate fllr that c:mpl,')'ec. Th\.'Se arc primarily due to 
a) differences in exposure cl'ncentration~ during the: day. b) differencc:s in location of the 
employee "'ithin the plant. and c) dilferenccs in wllrk operation performed by the employee 
during the day. Thc:~ sources of \'ari3tion can be controlled by proper choice of s~pling 
strategy. Refer to leidel and Busch (11.7) and, leidcl. Busch. and lynch (I1.8) for an 
extended discussion of sampling strategies. tnterd3Y temporal \'ariations can affect the ex· 
posure estimates obtained on differcnt day~. Refer tll lcidc:l. Busch. and Crouse (11.9) for a 
discussion of this type of \'3oation. 

4.5 Until recently. the t"tal coefficient of v:ui:uion fCV rl fur the sampling and counting prace· 
dure was best estim:u,-'1i rn.'m tll< worL. of Conloltay and Holland (11.3). The conclusions 
of their stl.:dy in:.:lu<k"l.1: 

4.5.1 The prl!Cision or thdr pn~cdure fOf tihe:,s n!'t cont:tining :.-n abundance of floc 
rihers can he \,'Stimah:u by a c,'II:lficicnt Ilr \'ariation IIf 16.29(- , This \'alue includes 
vari .ltion among countcrs 3nd ,'~er\'cd interactil.'n effl·.:s. 

4.5.2 The xcuracy "f the pr,lCedure for similar filters may be estimated for a IOO-tiber 
COUll( by a cl.lc:fficic:nt uf \'ariltil.m or :! I.~c;.. This 3ssumes that the contribution 
of the overall \ariance from the nonunirorm tiber Jistribution is 3dditive. 

4.S.3 A high percentage: of \'ery fine n~n on the: filter can significantly a(fect tht' sundard 
deviation and contidence limits rur cuunts by diffe(C'nt counters. After comb;ning 
\'301tions in fiber concentratiOf'ls over th~ cntire: filh:r \', itn those for different , counters. 
it was concluded: 

::. For filters with l low cont:entration ",f fine fibers. the coefficient or variation 
is .:~tintatc:d at .!I% and the 95t:; l!,·nfiLl.:nce interval is ::: 43%. 

b. For filters with a high conccntratiun ... r hne fibers. the coefficient of \'uiatio.n 
is cstimatcd 3t !S<:} and th.: q~c;. confid~nce intcrvill is :: ,50% . 

lyn..·~. Kr,'nOvetC'r. lnd leidel {I 1.11 h;1\'e alS\1 reported on \'ariations of the method. 
Thc::r "1tralatl4.\rat"r~ .;.tudy utilized t~ data (n'OI a l:lril! numt-·" uf dust -:ounts made 
by ,:iffcrent mctht"-'s hy e:xpcrieoc,-'\.I cuuntc('\; ,,\cr a period of yean in an epidemiologic 
S(ud~ of th~ ;IS~h'" pn"-'ucts inJustry. The~ .:,'oduJ .. '\.I that the )tandard de\'iation of 
cuunt~ ,,( lito.:" It'n~l.'r thln ~ micrunlCtcN lin OIC'OIhr:tnl.' tlltl.'rs cuuhJ he estimated 
rwm the: rebtiun .f ::- I'\; ,~ '.1, . Thu ... (,Ir C,'uOl" ,,( :t~,U( I 00 tibc:~. the: CClC'fficil."1l( of 
vaoati,.n l!,'uld he ,,'llutltl.'1i Jt .t>.lur I :<,~r; aoo the q~r; clln;ldcnce: limits O1t ::: 
JOAt'(. . Thc .e \ .alul.~ :1C': I"w.:( th:an (he: \':llu\" rCr",rtN by Cl..nway and Holluu.1 
111.\\ , 

RC\:\, .. '!:I). Ihl.' khn.·\bm.ilk \l'rJ'l'r:ltit'n .:"nLlIJ~h:J an in-houSe: in\'l.'Sti!;3tiun of tnc 
a,toc.h', euunt 1O':lh,lJ III 1111, The ':IIJ~ J:Il:l ':l'IIIain .. -d (utal titter Cl'un" ror o\e( 



1U0 tillers with .:.Kh tilter c,IunteJ h~ tw,1 h' Ii\"!: ~·,'unh:r:- . Fr.,nt the Juhn:--M;nville 
(1:1ta. NIOSI{ c:lkul:Il~'J ,'\4,.·r IU() "·~lill1.II,:s "f Ih,,' I.",IUIII CV fur th .. • nll:th.~ (11.\ Il. 
The' !'I: IOSH CV elolintales induJcJ r.IIIJ,'111 lIul .,IiII .. ·r \·.tri"li"lIlo :111\1 inkn:uunlC'f 
variations. but did n,II include ran",III1 rump ft'll4 rate \·ariat i(Ins. It ""a~ ( .. ,und thaI 
the counl coefficient "f \'ariatiun (all rand".", \ariationlo except (or pump variatiOQs) 
was a (unctiun ,If the total fihcr COUftt . N IOSH then included a CV o( O.OS (Of BrI­

d,'m pump \';lri;lliuns hce Sc.:tion· 9. 1) in th,,' C\'-cstimal"r equ:llion to o~ain I 

CV,-c~timat(lr. The ('V r-cstim:llor line is plolled un Figure J (or tutal fiber counts ill 
the: r:lngc 10 tu 11K) fi~rs. Or the (ull"winG cqualiun can be u:.cd: 

CVr = [antilog,,,( - 0 .21 5 - O.~03 (llIg, .. FB» + 0.0025 F 
wh . • FB is total fiber counl as di~usscd in Seclion 10. 
Figure 3 demunmal~ Ihat (or a toul filler counl ,,( 100. the bol CV T is attainable with 
the OIppropriatc: ~mpling times given in 8.I.J 3nd Ihe count rules in 8.3.9. Whas 
making decisions regarding compliance with the OSHA asbestos exposure standards ill 
29 CFR 1910.1001. the stalistical prucedur~ gi\'en in Leidcl et al. (ILl I) should be 
(ollowed. The procedur,,-s arc based (In slalistical Iheory and assumptions given in 
References I 1.1 2. I I.D. 
Because o( the J>'l5sibility 0(· ~ystematic hiascs due tll differences between microscopes, 
counters. and laboratories as discussed above. it is strongly recommended that any 
labor3tory c:uunting :lSbcstos shuuld ranicipate in an inlerlaboratory quality control 
progr.lm that indud,,'$ the countinl! o( standard rererence fillers. "P.tese standard IHlen 
are available (rom NIOSH through the Proficiency Analytical Testing (PAn PrO­
gram. The PAT PrOGram b; u~d hy the: American Industrial HH,iene Associatioa 
(AIHA) as pan of its Laboratory Accreditation Program. Each l:,boratoI'Y's quality 
conlrol program must include pr(lh:oCul~ fur routinci) adjustin[! and calibrating samplin, 
and counling equipment plu!> tr.lining :lOd e"-:lluation programs (or counters. 

S. AdnaCaen and Di£ad\lanc~ of abe ~cihod 

5. 1 The method is inlc:nded to gi\e an index of .:mpIQ)"ee cXp.Jsurc: to 3irbornc 3sbcstos fibcn 
of specified dimensional characleristics. 

5.2 It is not meant to counl all asb..'$tos fibers in :111 size r3nges or to differentiate asb~tos . (rom 
Q(her fibrous paniculates. 

6. App .... hls 

6.1 Sampling Equipment 

The personal sampling '-"tfUip01.:nt train con!oi~b 01 I) rcrsonal \ampling pump. 1) t\lbin&. 
3) clolhing spring clip. 41 tubing-to-field monilor metal adaptor. :lOd S) field monitor (filter 
and holcJer). 

6.1.1 Personal S<Ampling Pump. Th.: pump mu.,t be capabk of ~mpling <It '1.0 to 2.5 I:ten 
per minule (lpm) agailN a tim .. r,-~i)lalk:c ,I( 1.5 im:hcs ,If loIoater (I.~ cm Hg) for 8 
conlinuous hours on a full)" ch.:lfgc.-d hattery. 

6.1.1 Tubing. Laboratory tubing such a!' rut>~r (lr pla .. lie wilh ~mm htlre 3nd aboul 100 
em length. 

6.1.3 Clothin& Spring Clip. The clip atlach~ the: rubber tubing to the: lapel or shirt of the 
individual bcin~ monitored. 

6. 1.4 T ubini-to-ficld Monitor Adaplor. A short metal adaptor with ridges on one end to 
~rip the inSide: or the tubin~ The othcr end is designed (or a prc:uute fit into the 
field monitor. 

6.1 .5 Field MlIr '. 'I' (Filler and Holder). The only field munitor currently considered 
acccptabh: by NIOSH ; .. manu{;u:turcd hy Ihe Millip<lre: Curporati,'f1. ,:,.: unit cun-



SIS(.$ o( I) :l Ihr.:c scclion slyrcne JllaSlic case designalcd Milliporc Act~1 Moni(or 
C;uc. 2) :l J7-mm di:lmeh:r pl3;n while ,ellul~ cslcr membr:lne filter designated 
Millipore AA (fX.re size of U.S micwnlclcrl. J) a "uJlJlOrt pad. anJ 4) plastic 
scaling C3pS. If a large number of s;unplcs arc h' he (:lL:.:n. it may be less ("I pensive 
to reuse Ihe pI3~li' '::1.~Clo. Grc31 COlr\." muse be t3ken in the cleaning 3nd rC3Sscmbly 
process. The (lulside matin~ )Ur(3cl."S ~'f the: field m\lnilors may be coverc<i with a 
"shrink-tiC' b3nu II) provide pwp.:r ~caling 3m! 3 wriling surface (or filter idenlifica­
li,'n. 

6.2 ()p(ic:sl EquiplMat and Microscope FC1Ifuro 

6.2 1 Microscope body with bin(lCular hC3d. 

6.2.'2 lOX Huygeni:ln eyepk-ccs arc rccommended. Other eyepieces can be substituted if 
necessary. Wide field eyepieces C:ln be u~; however. wide field eyepieces may 
yield a counl tield 3re:l less lhan 0.003 mm% with the P~rton reticle. This is ; ot 
·d.".4lYs desir3ble (rom the ~t:lndpuint ur otlt3ining optimum sampling times (sec Sec­
tion 8.1.3). [( wiJe field eyepicces 3n: used. it is preferable to use the Pauersc.a 
Glube 300 Circle reticle to obt:lin :l 13rger c,'unt field area. 

6.2.3 K~hlCf illumination (preferably built· in with provisions (or adjusting ligh: intensity). 

6.2.4 A Porton reticle is recnmmended. Others ~uch 3S the Patterson Globe and Circle 
can be substitutc<i. 

6.2.5 MC\:h3nic31 stage. 

6.2.6 Phase-Contrast condenser with a numerical 3pcrturc (N.A.I cqu:l1 to or greater than 
the N.A. o( the objecli\-e. 

6.2.7 404SX phase contrast achromatic ub~"(:ti\"e eN.A. 0.65 to 0.75). 

6.2.8 Pha,.:-ring ccnlering h:k~ope or Bcrtr:tnd lens. 

6.2.9 Green or blue tilter. If rl."(:ommended by micr~opc m3nu(acturer. 

6.2.10 Sta~e micro'1lcler with 0 _01 mm ~ubdi\-i)il'ns. 

6.2.11 for general guid;lOco: ~'n phaSl: conera!'t mi~roscopy. consult NI.-edham (11.12~. Clark 
(11.1 5) :lOd ~tcC rone rt I.I-l). 

6.3 raltCl' Mountinc Equipment. ~ltperic:nc:e has 'Ihown that certain equipment i, u~ful foe 
efficient sample mount ihg: The following item!> 3re recommended for extncting and mount­
ina a portion of the tilter (or counting. 

6.3.1 Micf')scopc slides. 2.5 tly 7.5 em gl:1...... slides arc most commonly used. Sample 
numhcr. d3ta. initi3ls. eIC .• can be con\-.:nil."ntly written o.n a (rosted end slide. 

6.3.2 Cover Sli~ Cover slips 3re a ncces~ry part of (he slide mount and optic.al S~"ltem. 

The !-h:lpe should be 3ppropriate for Ihe size o( the filter wedge. The appropriate cover 
slip r!:pends upon the ohjectjve to he uscJ. OrdinJrily. objecti,-C1 are opticah~' cor­
rectc<i for :l III ~ i (0.17 millimeter) lhickm:ss cover slip. [mproper covet glass thick­
ness will d.:tr3Ct (n'm Ihe tinal image qUJlity. 

6.3.3 Scalpel. A sc:llpel is needed 10 cut \'ut a portion of the filta to be examined. A num­
ber-ten curved blJde scalpel is recommended. 

6.3:4 TWCClen. .\ PJir o( tine-tipped twcc:zen is used to remove the membrane folta slice 
(rom Ihe field muOIlor and place il upon Ihe slide. 

6.3.5 lenl Tiuue. To insure cle.lnlineu. a lint-fr« tissue is recommended. This !issue 
should also be used for lAoiping mcunling tools Jnd (or clcaaing slides and cove; slips. 

6.3.6 Glass R0\i. A fire·pollihcd Ltlus rod m:ll' he used 10 spread the mounlinl sulutioa 
on Ih~ .. Iide. 



6.3.7 Wh':at"n B31um B~'lIle . This speel31 gl:as e(lntJin~'r ha!' a glus top which pc'nce(, 

cont3mln3tion of the mounting solution. A gl3~\ r,lJ i~ included for dispensina to\( 

solutiCln. 

. 
Chemil: .. ls ~hould . be rca gent ~3de. free: (rom parlie:lc .. 3nd col~lr, conforming to the spccificalioas 
of the Committee (In Analytic31 Ra:3gents o( the Americ:an Chcmi~al Society, where such 'P«iI. 
cations 3re a\':1iI3hla:. 

7.1 Dimelhyl phlhal3te: 
7.~ Diethyl oUl3te 

A"'oid getting the mounting solution on the slcin. W:l~h skin promplly with soap and Wiler if u.i:A 
contact occurs. 

8. Procedure 

B.I Sampling 

8.1.1 Gena:ral Informal ion 
GUldelin~ (or Ihe munilorin~ of e:mpillyea: expt.llourcs I~" indu~tri31 atmospheres arc 
gi\a:n in Rderence I I.lk The Fa:de:r31 ra:quiremcnll' for monitoring employee expo­
sure to 3irborne 3Stx~tOS 3re found in 19 CFR 1910.100 I. 

B.I.:! Mounlin~ Iha: S:lmpling Pump on the: Worke:r 
F3~len the ~ml'lin~ pump to the worke:r'!. belt and :asten the field monitor to the 
13pcl \lr shin front (3!> clO!.C to Ihe: bra:3Ihin~ zone 3S is practicall. Remove lbe top 
co\\:r of tha: plastic m,lnitor, Ihen in\·en Ihe: monilor ma!.:in! cen:lin the expow:d 
filtC'r is (acing d"wnIolo'3rd. Turn Ihe: pump on and adjust to the c31ibrated ftow rate 

(1.0 III :!.S Ipml. RC'c"rd the foll(\loIo'ing in(,'rm3tion in 3 logbook. 

I. Filla:r number 

2. Pump St3rt lime 3nd d3te 

3. Flow r3tc 

4. SlIbjeds n:lma: 3nd job lilla: 

5. Type of operatilln or prCll:l!S!' 

6. Vcnlil3tion eoner,'ls and is the: worker wC:Jring a respirator approved for asbcslal? 

The pump should be chcd:c:d periodically durinG the ~mpling period (0(' proper opct­
ation and fi,lW ratc. 

8. 1.:l Optimum Samplinl! Times 
The rcquira:ment (or the minimum counl of 100 fibers or 10 fields in 8.3.9 was 
deh:rmined to be Ihe bcsl compromise to 3chie\'e ada:quate precision for the airborDc 
fi~r cslimate and re ... ~onable counting times. An 0Plimum fiber d~:uity of about 
I to 5 fi~rs per nticroscope count field ili recommended. To cstimate appcopcia1c 
S3mpling times for fC3~ible countin!; 3nd "ptilTUl countin,. one mU$( consider the 
foll~'loIo'ing constr:tinllo: 
I. micrusc\.lpc count field arC3 (~enerally lUlU1 t(\ O.~ mm::) 
.. pump flow r:Ue lIypic:lIly 2.5 Ipm maximum) 

1. 3\a:r:ltle 3irhornc= fiber cOClCentr3ti,'ns 
4 ("Ilntin~ fuk r3nge (\( 20 to 100 field!' 
~ :IJ('qU:1IC tiber d~n~ity Il' uNain 3 minimum C\.lunl o( 10 fibcf\ in 100 fidds. wbidl 

i~ the: 1c:1!it (~lt:11 rihcr Cllunt th:tt yidos an aceerlablc count precision 
(1 . tl;Id.~r"lIl1d airt-..rne p:trticulatl' kH:ls thaI can reduce the Cllunl precisi('" <iuc to 

.In ,'h:':llrin~ u( fi~r, ,In Iha: tiller ~ ... rf:acc= 



mounling solulian of Seclian H . ~ . I should alsu be ~:t.3mined (or conlaminalioa Ind/Of 
crysl:ll ~hlwlh. 

(( . 1.(, Sh ipping 
The tield monilnr~ in which Ih~ sampl~ :lrc callecled sh"uld t-e ~hippc:d in a "lid 
Cl'nl:lIOCr wilh suffi.:ienl p:lcking ~cri:ll 1(' ruvenl cru~hin~ . 

- R.1.7 ~unlber~ of S:lmple~ . 

\\'h~n ~'mrlin~ fllr Ihe Feder:.1 ceiling slandarJ ,,( 10 fi~rs f >~l'mJ emf. (29 m 
19IU. IO(ll(b) (31. eR'ecli\'e July 7. 1972J. only one sample (15 minulcs maximum 
duralionl is nec~sary. Iheorelically. HO\olo·e\er. several samples should be laken dill. 
ing expecled perioJs of peak. air concentrations to :lUOW for deteclion of gross sam­
pling or counting errors. 
When sampling for determinallon of noncompliance \oIo'ilh the Federal 8-hour TWA 
sland3rd of 2 tibers (>~I'm) cm:'. (~9 CFR 1910.IOOI(b) (1IJ . one should COOtin. 
uously sample as lar!!e a portion of the \'\'or" day as is feasible for airborne c:ooctn­
Iralions of aboul 2 10 10 ti~B 'cm I. Hovoe\·er. for I lower .. irbomc conccnlmioa 
such as O.~ tiber cm'" one sample mighl require" 10 g hours s:lmpling time in order 
10 get the proper tiller tiber density (Section 8.1.3\. For this situation. the I-hour 
TW A exposurc would be determined f,,'m Clnc 8-hour or two 4-hour samples U Ip­

propriate. 

8.2 Sample Prepar-aaioa 

8.2.1 Prepar:llion of Mounting Solution 

A very important part of the sampl.:: evalu3tion is the mounting process. This proc­
ess in\ol .. ·cs a special mounling medium of rrC$Crihcd \·i~osity. The proper viscosity 
is important in order h) expedite filter di~~'I\'in!! :lnd ~till minimize particle mignliOCL 
Aft~r Ihe !klmple has been mOi.intetl. 3n ela~C'd time l'f :lpproximalcly Silty minutcs 
i~ ne~"d bcfe,rC' thC' sample is ready fl'r e\·ahlltion. 
(' ~'mbine the dimeth~ I phth:1la:e :lnd diethyl oul:lte in a ()Oe to one ratio by volume 
and pour inlo a Whe:lton oals;am ~'ul:::. .~dd approximately O.U~ (= O.OO~) grams 
l,f new mcmbr3ne tillC'r per milliliter of s~'lutil'n to reach the necessary \·iscosity. ~ 
mixlure mu!'t be ~tirreJ periodie:llly until the filter~ h:l\'e dis~lved :lnd a homogeneous 
mixture is formed. The normal ~hdf life of ttl< mountin~ solution is about three 
m(lnth~. Twenty mjllilih~rs of mounting solution will prepare approximately 300 
sampl~. 

8.2.2 Sample Mounting 

Cleanliness is imp<'rtant! A dirty \oIo'orL;ing area may result in sample contamin.atiOCl 
and erroneous' counts. The flJllowing steps should be follo\olo'cd when mounting a s.ampk. 

I. Clean the slid~ and co ... er slips \oIo'ith lens tissue. Lay each slide uown OQ • clean 
surface with the frosted end up. It i~ a Good pnctice to rest one edge ol tbt 
CU\'cr slip on Ihe slide and lhe other cd~e on the worL;ing surface. By doill& tbia. 
you keep Ihe bolh.'m surbce ((he one ""'hich contacts the filter) from bccominc 
conlaminaled . 

., Wipe all lhe m(lunl inl; l(lol~ clean with lens lis)oue and plOlce them on a clean surf," 
fsuch a~ lens li!osucl. All lools !ihuuld b.: wiped clean prillr to mCl,-nting each s.ampk. 

J. U~in~ Ihe ~I:I)O~ roo supplied ",,·jlh lhe Whe:llon hai:-am ooule. apply a dtop 01 
mlJunl:nl! S41111l1Un (lnto lhc cenler ,I( the slide. It may be ncccsury to JdjUil the 
4u:lnllly or '(IIUl i,ln S4.I Ihal an"r lhe c,lvcr s:ip has been .placed on top: lhe 5Ol1r 
li"n eUt'nu~ unl) ,1If.:hlly hcy4'nJ l~" I;ltcr llliundar)· . If Ihe quanlilY is greatCf thaa 
Ihl!C>. panicle: r.:11!rall4'n may OCCUI. 



4. Usin, anOlher gl:ass rod. spre3d the mounting mcdia into a traangul3r sh3pc. The 
size o( this tri3n~e should coincide with the dimension o( the filter wC'die. 

S. Scp:ltate: th : ,iddle 3nd bonom k'.:tions of the ficld monitor case to expose the 
filter. Cut a tri3ngul3r wedge (rom the Center to the edge of the filter using the 
scalpel. The size o( the wedge shouJd :approxim:lte one-eighth o( the filter surface. 
The filter C:lR be very c:lrc:fully remo\C\I (rom thl! cassetle for cutting. but this 
should cnly be done with gre:at C:lre. 

6. Grasp the filcer wedge with the tweezers on the perimeter of the filter which was 
cl:lmpcd between the monitor case sections. Do not touch the filter with your 
fingers. Place the wedge. sample side up. upon the mounting mC'dium. 

7. Pick up a clean cover slip with tweezers :and carcCully place it on the filter wedge. 
Once this cont:lct has been made, do aot rqtosition rbe COY« slip. 

8, Label the slide with the sample number :lnd current date before procccdina to the 
next filter. On the- bottom (b3Citsidc) o( the slide. trace the perime:er of the tilter 
wedge with a (cit tip m:arking pen. This will en:lble the counter. :lfter the filter 
has become transparent. ~o suy within the filter perimeter when counting. 

9. The sarr.ple should become tr:snsp:lrent within fifteen minutes. (( the filter appears 
cloudy. :t may be necessary to press very lightly on the cover slip. This is rarely 
neccuary; however. counting should nO( be started until an hour after the mowu­
ing. This allows the micrcxc:opic texture of the filter to become invisible to micro­
scope vi:\o·ing. 

10. Discard the 'sample mo: nt :a(ter two days if it has nO( been counted. Crystals ' 
appearin~ simil:sr to asbcstCb fibers m:ay begin to grow at the mounting media 'air 
interface •. They seld"m prescnt :my problems if the slide is eX:lmined be(ore two 
days. fn any c:ssc. stay JV":lY (rom the filter's edges when counting and sizing. 

Coariac of Fibers 
8.l.1 P1ace the shie on the mech:snic:l1 ~t:lgc (\( the microscope :lnd position the center of 

the: wedge under the obj(Cti\e lens :lnd focus upon the s:ample. Seart counting from 
one el'd of rhe wedge :lnd progress :llong a cadi:ll line to the other end (count in 
either direction from per:meter to wedge tip). R:mdom fields arc selected, without 
looking into the: e:yepi(Ccs. by slirhtl!' advancing the slide: in one direction with the 
mechanical stage .:ontrol. 

1.3.2 It is csscnti:tl tu continu:ally scan O\'er a raale of (ocal planes (generally the' upper 
10 to I S micrometers of the filter surface) with the fine focus control d"ring each 
field count. This i~ cspeci311y ncccss:aty for asbestos fibers due to the:ir impaction 
into the fil;:er matrix. 

!.3.l On most airborne s:ampIC1o. asbestos fibers will gener311y ~ .. e fiber diameters 1e!s than 
one micrometer. Therefore. it il neccssary to l<?Ok carefully for (~nt fiber images... 

l.l.4 RegUlarly check phase ring alignment. 
'.l.S When an aulomefate I ' u.s of auterioal) Coven a significant portion of the field of 

view (approx I '6 or grC:lter) reject the field and select iU\()(hcr. (Do nO( include 
it in the: number of fields counted.) However. repon the f3Ct as it may h3ve meaning 
on other d:lt:a collC\:ti~ln. 

l.l.6 BundlC1 or riben ;Ire ':ClunlC\J 3.\ ,-'ne tiber unlc:u both ends "f the fiber can bf: 
c1e:uly rcsol·icd. 

S.3.7 Count only fit<n wllh :.I length tu .. ilith r.1tio grc:lIer than or cqu31 to 3: I. 
S.3.8 Count ~lnly tibc: .. s ·~rc:'l.:r IhJn ~ micrllmetcrs in Icngth. (Be as 3Ccurlte :.I! ~sible 

ill acccptin@: fibers ne:lr !his l:n,,1h.1 ~Icuure curved tiben :lIon, the curve to ",i­
mate the tOCl1 h:n~th . 
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R.3.9 Count a~ m:ln~ nehh :lS n~c~ry tll ~u:l.I ;1 "'Ial ~,'unt .,1 ,II 1.-:1-1 IllO ri~rs. 0-
ccption~. ~) Cl'unl al Ic;alol :W fid.h CH'n If ~"U ~"'UI\I IIh'fe Ih,m Ilitl h!-..'r-. ,In.1 til stop 
:II 100 fields evcn if you h:lvcn't rc;u.:h,'J IIKI lio..'r_ 

8.3 .10 For fibcr~ lh.J1 cross either one or two ,id .. ~ uf Ihe: C:"unllnf ti.:lJ . Ih~' f\ll1(\wing pro­
cedure: ilo UM~d III uhlaill :I represenl:lti\'e counl. 
COUNT any fibc:r grealcr Ih:ln 5 mieromclcr~ in length, Ih:ll Jre~ l'nlirc:Jy wilhin the 
counling arc:.l. COUNT:as "1/1 fibc:r" an~ fi~r ",th \lnly l'nl' ~nJ Iyin~ wilhin the 
counling area. DO NOT COUNT any fiber crossing any tWl' sldc:~. 
Rejc:ct and do not counl all olher fibers. Rder to Figures 5 throu~h 10. !'ole Ihat L'le 
fibers in Figurcs 5 Ihrough 10 art' ao( ~pr~unt.rhlt' o( the :appearance o( most as­
bestos fibers. Most fibe~ have a very binI ima~e. 

9, Calibrari04l and Staodatds 

·9,1 Samplinl Tr.u. C.ibrafioa 
The accurate calibration of thc: S4&mpling pump i~ .:~senlial h) Ihe c\lrrect calculalion of the 
air volume sampled. The frequency of c:llibratilln i .. Jep.:nJen: ~In the u)e. C:lre, and hand­
ling to which the pump is subjected, Pumps must bc rcc:llibr:lled i( Ih.:y have JUSt been 
repaired, misused, or received from the m;&nu(aclurc:r, If the pump recei\~s hard uS:lge, more 
frequent calibration may be necessary, Ordinarily, pumps ~houlJ ~ c:alibr:lled in the laoora­
tory both before they arc used in the field :lnd :after thcy h:l\e bcen used I~' c"IIect a large 
number of field samples, 
The: accuracy of calibration is dependent upon Ihe ty('C o( in~tru~~nt u~ed :IS :I reference, 
The: choice of a calibr:ation instrument will de~nd largdy l'n "here Ihe c:alibr:llit.ln is per­
formed. For Iabonlory lesling. a I-liter burel ul'c:d :IS :a so:ap bubble rlll'4 meter or wet-test 
meter is recommend .. -d. Olher l'tand:ard calibr:.ltin~ in~lruments. ~uch :I!- :I ~pir"meler, Mar­
riou's boule, or dry gas meter can be used. The c:alibr:llil'n ~huuld ~ l.f ~ufficienl preci~iOQ 
thaI Ihe 95 t;( ct.lnfiuence limits on th~ How r:lle: ;&rl! :.!: lOt":( (95 C; oC Ihe ftow ratcs will 
fall within == 10'« of the c:llibrOllc:d value:). 
Instructions Cor c:llibrat:on with the soap bubble !to\/\' meter (llllo'4. The samplin; train used 
(pump, hQ)c. filtc:r c:lssene) in the pump calibr:Itit'n l'houlJ be the ~Jme 3S Ihe: one used in 
the field. 

9.1.1 Check the ~-oltage of the: pump b:lltery with a voltmeter both "'ith the pump off and 
while it is operaling to assure adequate \'\lltage for calibration. If necessary. cwee 
the banery to manufacturer's specifications. 

9.1.2 Fill • beaker with 10 ml of soap solution. 

9.1.3 Connect the filter cas selle inlet to the top of the: buret with a lenglh of hosc. 

9.1.4 Turn the pump on and moisten the inside of the soap bubble meter by immersinc tbc 
open end of the buret inlo the soap solulion and drawing bubbles up the inside of the 
buret. Perform this task until the bubtll .. -s arc able to travel Ihe (nlire length of 1M 
buret without brQk.ing. 

9.1.5 Adjust the pump rlltamcter to prl>vid~ a ftow betwcen I.~ I~' 2.S Ipm. 

9.1.6 Wilh:l WOller m:.anomc:ler, ch«l th;&l !h'c prC'S~ure drup lC'russ Ihe fil~er is less tha.a 
I J inchc:s l'( W:llc:r (about I inch of m.:rcury). 

9.1. 7 !ilan;1 soap nubble: up the; hurc:l and r.I,'asure Ihe lim.: it tall.~ (\,r Ihe bubble to tr'Ivd 
a minimum vulume u( I liter. 

9.1.8 RCr<:;&l Ihc prllcC\Jure: in 9.1.7 al lea)1 Ihrcl! lim~~. a\l.·rl~e I!lc re:.ulls, :lnd calculate 
Ihc I.:alibratcd ftuw rate by dividin~ the: " .. Iumc Ira,cled b~ Ihc ~llP bubble by the 
Ci.lpsc:d limc. If Ihc range betwcc:\ Ihl! hi~hot lnd Ill'-\Ol of Ihe Ihree now nIcs i. 
grc:ller Ihan about \J. n Ipm, tnen Ih.: c:alibr:lli~'n sl-"uld be rcpc::lled since it is likdy 
Ih:at Ihc prcci,iun is nOf :ldc:quOIIC:. • 
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_.9 Datl required (or Ihe c:lIibr:uion inelud(, the ,""Iunle measured. el~(1sed lime (1r.:s~ure 
drop. air temperature. :lIm03ophc:ri~ prl."s!'ure (ur .:I1."\:lti~'n). (lump 5('(1:11 numt-cr. u.ate. 
and name o( pers\." n pc:r(orming the c:llihratiun. 

~*-I.l0 Correction~ 10 the flow rate (ur pump' with n>tamelers may be necessary i( the pres­
~r."" 

" sure (elevatiun) or tc:mpcrature v.here the ~mpl~ are collected (a.:tual now rate) 
differs signilicantly (rom that where the: ol;llibr.lIi~ln was per(urmed (indicah:d ftow r:1Ie). 
Actual ftow rares ar time o( Qmplin~ nlaY ~ C3Icul:l,,:J (Ilr a linear ~calc rOt3meter by 
using the following \.orrection (ormul3; 

PUI 

P .... "'~ 
• 

where both pressure (P) and tempcr:llure (n are in absolute units ,uch u; 

psi a = psiS + 14.7 
del Rankin = deg Fahrenheir + 460 
des Kelvin = deg Celsius + 273 

"Mkrosc:ope Sdup 
'1.2.1 Porton Reticle and the CllunrinG Fic:ld 

The asbestos fiber c,",unt prucNure cllfllii~ts o( comparing fiber len,th to the diam­
eters 01 calibrated circles of :1 Punon' reticle. and counting all fibers greater than 
S 'n'crometers in lent:th Iyintf within 3 given counting field area. The Por,,,n reticle 
is 3 gl30;s plate inscri~d with :1 seri,-c of .:irclc..~ and rectangles. The Idt h31f ,.( tn.: 
reticle is divided into six rcctangks cunstituting the counting field. The countiM ri.:Id 
is illustrated in figurC$ S through 10 . 

. ,.2.2 PlaCc.;,len( in Eyepiece 
The Porton re[icle is pl .. ~eu in~idc the: Huyg.enian eyc:pi\.~c: where it rests on :he field­
limiting diaphragm. If other t>·pes Ilf e)·c:pi\."C\.~ are used. it may be n~C'"sacy t(\ insert 
a counting c"IIar for ret3ining the retic/e. The reticle should alw3ys be k~pt clean.· 
since dirt on the reticle is in (ocus and cuuld .:"mplic:1te the counting a'ld sizing 
pruccss. 

:,.2.3 Stage Micrometer 
The Port on rctic:c c:annot he U~cU (or .:ountlng until it ha:. been properly calibr:ated 
with a stage micrometer. Most st:age mic((lmcter \Cales ue approximately two 
millimeters long and :arc divided into uniB of ,'nc-hundredth of :II millimeter . (ten 
micrometers). 

U4 Microscope Adjustm.:nt 
When adjusting the mil.:roscupc:. f,'"uw 'h.: m:anu(acturer'~ instructions while r"~ervin~ 
the following guidelines. 

l. The light source image m!1.'it b.: in (uc~ :and. centcred on the condenser I:-is or 
:lIlnular diaphragm. 

2. '1 nc particulate m;atcrial tu be eJ{;lmincd mu.,t be in (ocus. 

3. The illuminator field iris must be: in (oc::u. ... centered un t'lc S:lmplc. and opened only 
to the point ",,'hc::c the field of \;;ew i .. illuminateJ. 

4. The phas(' rings (;annular diaphr3gm anJ j)h3.Se· .. hlfling dement .. ) must be .:on­
centric. 

t.l.S Porton Retic/e C:alibraliun Pn'CNurc 
E3Ch eyepiC\:c-.Jbjc:cthc-rctlde combin3til.ln .. 'n the microscope must be calibrated. 
Should :lily of the three be chang.:d (uisas~mbly. replacement, zoom adjustment. etc.). 
the combinati,m must be recalihrated. C .llihr3tion may ch3nge if interpupillary dis-
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10. CMcuJ.ooas 

tlnce i~ ct\lngcJ. F,.r ph.p..·r ~;Jhl'r ;,"\.n. th~' (,,11.,""1111: pn.x:eJllr.: l'h,'uIJ ~ ('>fluw.t 
cI't\ely. 

Wilh iI lUX ut'ijecti\c in pllCC. ('Iaec: the )tage micrumeter on Ihe mcchl~ 
~taFl." (l~U' th&: mill,O\,·tcf "c."&:. ,IOJ ~'~'nh:r Ihe imai/.&:. l'h;,"~1: t" the 411-45X objcc­
liw .lnJ ;IJju .. 1 Ih&: liN nllllim&:t"r ~;llc ,Ii\'j,i,'n hI Cllin':ldc "" ilh the Idt buunJary 01 
Ihe l'lInl,n n:l:'t;IO(;I.:. Ml.·;a\urc II", Ji .. ,;';.:c hctWl.·CII Ihe Idl anJ extremc righl bound­
ari.::. of Ihc "url"n rl."cl"tI~k. ~Iilllalin~ all> ",'rli,'n \If Ihe tinal Ji,·i)ion. Thili mel$­
urement repr~ents ~OO L unit!.. The re,"Ilngle i) I UO L unih on Ihe shorl vUlic&J 
dimension. The cliculaled "L" i .. in:,cncd inll.l the (~'rmula 0 = L(2~),': where "N"" 
is the circle number (indiclled on the rclick) lnti "0- is the circle di3meler. Since 
Ihe circle diamelers \'lry los:uilhmieally. every other circle dout>lcs in diameter. For 
example. circle number thr&:c is Iwice the JiOlnadcr of number one: number four is twice 
the dilmetcr of number two. When Ihe circle !<izes h3\'C ~en delermined. the COUD(­

ing field ~rea which cl.lMi~lS l.'( the Idl ,;:< ~m3lkr rccl3nt:lc:s C3n ~ calculaled from 
the rel~tion 10.000 L -:. This enmplcl~ Ihe reticle calibr:uion I,\r Ihis specific objcc­
tive-cyepicce-rclicle c,'mbinaliCln. 

Example for Ponon Relicle 

The follo", .. in~ calibr31ion ",,'as ,,~uincJ (or 3 pOlir of lOX Huygeniln eyepieces and • 
43X objective: 

200 L = 0.148 mm = 148 micrllmcters 

100 L = 0.074 mm = '-I m;.:rClmele~ 
One L-uRit = 0.74 micromelc", 

Thus Circle #1 hlS a di:lmeler 0 = L(~~)' -: = 0.74(11)1 ;: = (}.74 (1.414) = I.OS 
micromel.:",. 
Then our circle di:\ml.'lcr cOlIibr31ion I:\bi.: looks li\;e: 

OiJmcler ll( Cir.:'" III ;; I , O~ micfl'm"ler~ 
II! = 1.4R 
113 = 2.M 
114 = ~ .Qtl 

liS = 4.IQ 
116 = S.91 

Field are3 = (10.000) (L-:) = (100 U (100 L) = (0.074) (0.0'/4) - O.OOSS 
mm: 

Thus fibers with 3 length ,reltcr Ih;IO ~ Ji:,IJncc hllrway between the diamclCl1 rJ. 
lhe liS and #6 circles woulJ he counled. 

If :a PlllC:BOn Globe 3nJ Circle relicle i~ used. 3 differenl ealculalion pro.::cdurc • 
required. The circle di:lmeh:r.o :arc rd31ed ~~ (0110""'50. The #25 circle di:unctct • 
(0.1) (rt:tick length,. 

The circle di:lmele~ lrt: pr'\I\\'rtil'flaI Il' Ih.: r.llio o( lheir numbt:n:. Thus lhe I11J 
circle diameter is (10 1~1 ''f' O.K lint,-"" Ihe 1125 circle Ji:.mctcr. 

10.1 The lwr.age :.I;rbornc 3stx.,.hll' Ii~r ':,'oc':nlrati"n "tintall.'\J by lhl! filler .. :ample may be 
c3iculalcd (rom (he (oll,)winl! r.'rmula: 

AC = !'FB Fl.) - (BFB BFUI (ECA) 
'--(-IUO(l, (FR) (T1lMFAI 

J 



where: 

AC = Airb.Jrnc.- /ib!:r ':~In':~'nlr:JII"n in lti~r~ "> S .hm) em:'. 
BFa = TCl:11 nUn1t:>..:r "c ~.. ':0. .:~\un,,:d ill Ih.: BH. lidJ:- •• C Ihe hl;,nll. llr c,'nlr,,1 fihers 

in ti~r, > ~ I·In. 

BFL = ".\Ial number "i rid.l!' .... "unl .... d "n th~ 1'l:Inil. l'r .... "ntrol filters. 
ECA- = Eff~-cli\(' elllk':ling :Jre3 ,.f tilter (l<~~ /01\1: C"r a .17 -mm tilter wilh cff~cti\( di­

Jm.:ler "c 3.1 mm). · 
= Pump R"w r.lle in lilers min (lpml. FR 

FB 
FL 

= T "I:al numtlCr ,.C tit:>..:rs cuunled in Ihe Fl fields in fiN-rs > S .•• m. 
= T "Ial numl'l.:r "'f fi .... llh cuunled ,'n Ihe filter. 

'~FA 

T 
= Microscope cllunt field :1rc:a in mm:: (~enerally 0.(0) to O.OIJ6). 
= Sample c(\lk~tion lime in minuh:S. 

10.2 Recounl crileria. It is "'c')" dcsirlblc Cor a cuunter t\l c(lnduct a "blind recounl" for about 
I in e,'ery 10 filter ~'edgc:s blide"l ~uunh:d_ Alh:rn.lti"l!Iy. a .... -c.'nd counler could perform 
Ihe blind recount. In If.linin~ ~es~i.,"~ (or n,," icc el'un":,,,. the Irainee should .;onJuct :a blind 
recuunl (or filter w .... J~cs .... "unh:d by an c~",,·rienc .. d. pwticient counter. In:lll cases. "-c will 
olhen .. e dif"'erenccs bell'ecn Ih .... first and ~-c,'nd counls l'( the s:lme filter wcdge. Most of 
these diftercnccs will t'C du.' h. eh:1ncc alune. IhJt i~. due to the random ,:ari:lbility (precision) 
01 Ihe count melh.-d. Slali:-li .... "1 reCuunt crileria enatole u. .. lu dccide whelher obscr"cd dif­
(erences Can re:lS\ln:1bl~ ~ e'piained due I" .... h:Jn~c alune: or Jrc prob.lbl)· due to sy;lcmJlic 
differences l>cl~ecn ..... 'unl .... r ..... r mi.r-'SCl,)po lIr due: 10 some olhcr bi:a .. ing CaClor. 
The jolluwi:tg rccuunt cril .... ra~.n i .. f,Ir :1 p:lir •• ( .... '.unls Ihat eSlim:!le Stll:le :1irborne fiber con-' 
CCnlrJlilln (AC) in riber; .:m'. The crilerion i" ~i\en al Ihe: Iype-I error le,·e1. That is. 
Ihere is a S % mouimum ri)1.; Ihat \I.e will reje':l ~ r:air L'( CllunlS C,,'r Ihe reason thJt one 
might be biase:d. \A hen Ihe IJr~1! u~r\l.-J Jitf .... r .. n.:c jj really Jue 10 eh:!ncc:. 
R.:jccl :.I pJi:- uf Cllunb ~-'::Ju",,' .\n~ mi~hl tl< bi.l:. .... d if: 

I -\C: - AC,) e'c~J!'o ~. 77(.-\C)(CV . '1') 

where: . 

AC, = 101l..:r ",,>lim:JleJ Jirh,rn,,' fi~r con':cnlr.Jliun 
AC:: = higher .-:.lim;,lcd ;iirb..'rn~ fiber cl'ncenlra(i In 

AC = 3lrCrJgc ur Ihe IWO airbornc cl\nCenlraliun .-slinalla 
CV t ' " = ... \er3~e CV C,'r Ihe Iwu e,-'ncentrali"n l.'Slim:1l.:s which Jre a (unction of the tot:11 

liner cuunl (fB) in .... a.:h C,l."e. Usc Ihe rd:alion in Section ~ or Figure 3. 

For:1 pair 01 e,'unls ,'n Ih .... ~m.: fil":r. rejccl Ihe r:Jir h.-cau ....... one mi1:ht he biased if: 

IF~~ - FS.! .: .. .: ........ J~ ~.77IFBI(CV;.;) 

\I. here:: 

FB. = low.:r tilx'r ':"unl .'1\ Ih .... Iii"" (lulal lilx·n.) 
FB:: :a hi~ .... r li~r ':,'ulll ,'n Ihe lilter (101:11 fit-.cr ... ) 

FB = :1\C::1~~' •• C Ih~ I ...... 1,'1;11 lit>.:r cllunl .. 

CV:-; ~ CV. i,., Ih~' \.lluc FU t·, .. · Ih~ rd.lli.·n in xcli •• n ~ ,.r Figure 1. 

11.1 L~n.:h. J I{ ". J .,;.r." ... ' .. ·.r . .• 11.1 , .-\. l.':l.ld. ··\':.&liJ.I~ ,.f Ih .... ""i,,,'n Di)lrit-ulj"n in 
Ou,1 t -•• ullli ... .: ... 1I1I1·.II'It,h,·,1 

11.2 W~·iJn.-r. K. :, ... -.111 I- . \\.~ . ··n .. ,1 F" I""":" m \,I'Clot. ... I·r.,-",-.,.:-in~". rr:m' ... ·liuns uC Ihe 

I 
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Americ:an C'nkren~~ "~f (j.l\'crnru(nt:d In,lu)otn;11 Hy~I\·ni'll>. M:1)' 1~7:!. f'f'. IOJ-12I, s.. 
Fran.:isclI. C:1Ii(,'rni:a. 

II.J C:,\n",·:!!t. R. E. :and W. D. H,.II:lnd. "St:ati)ticJI E\·Jlu:a.i,'n "~f the Proccdure for Countia& 
Adl\:)otos FiN:r~ un Mcnthr:lnc Filters". lfE (\,rpuratiun. Richmllnd. C .. li(ornia. Prepared 
("r the' A,t-l.~\&~ un Mcnthranc Assoc/~,mh Am~riC:l. Nc"'" YorL.. 1973. 

11.4 l.~iJd. N. A. and K. 1\ Ru~h. "An E\'alu:atilln u( Ph:t~ Cuntr:aS{ Microscopes (or AsbcstOl 
Cllunlin1!". pr,·'cntl.·d at th\.' 1'I7~ Amcric:an InLlu~tri:lI lIy,icnc Cun(crence. Miami Beach. 
florida. Ma) I X. I '17~. unruhll!ohcL! 

·11.5 Bedcll. S. T. and M. D. AllfielJ. ":nter-l:a~)(atl,)ry Comp:lrison of the Countio& of AsbcstOi 
Fibers Sampled on ~kmbr:ane Filters-. Ann Occup HYI: 17:85-96, 1974. 

11.6 Jhjh:ans. G. S. and G. M. ~"~gr. "A Statistical Analysis of Asbe$toc Fiber Countin, ill tbc 
liloor:Il"ry :lnd InJustri:a1 En\ir"n~ent". Am Ind HU Aswc J 36( 12):909-9 IS, 1915. 

11.7 Leidl!l. N. A. and K. A. Busch. "St.-tistic:tl Methods (or the Determination of Nooeumpli­
ance! with Occup:ation:ll Hr.3lth St:anJ:ard)", "'IOSH Technical Publica:ion 75-159, 1915. 

11.8 LciJel. N. A .. K. A. Bu~h. :and J. R. L)nch. "Occur3tion:a1 Exposure Samplin& Stute&) 
Manu:al". l'IOSH T~hnic:al Publicatiun 71 _1 n. 1'177. 

11.9 leidcl. N. A .. K. A. Bu)Ch. and W. E. Cruusc. "Exp<hurc Me:a~urc:ment Action level IUd 
~:eupational En"'irunmc:ntal Vari:abiiity". l'IOSH T echnicJI Puhlication 16-131, 1975. 

11.10 Comments of the J",hns-Man\'ilk ~-orp.. ... r.ltion with Rc:;.pcct to the Notice o( Pro~ Rule­
nt:atin~' Occu~·:!tiunal EXJ'l~ur.: to A~~!oIO!'. Fc:d.:ral R~,.is(.:r. Octol:'Cr 9. 1975. Submit(ed 
to thc public record at th.: U. S. D.:r:artm~nt u( bbl.'r. o.:cup3tional Safety :lnd Health M 
ministf:atiC'n. April I en£.. 

11.11 L~idel. N. A .. S. G. 8:ay,,·r. R. D. Zumw;.IJ,,·. :lnd K. A. Bu~h. USPHS NIOSH MernbraM' 
Filter Meth~xl (M E~:\lu.\li~ Airtxl·n~ A~h...~t,'l' Fibc.-rs. to he rublished by NIOSH in 1917. 

11.I2l'eet.:h:am. G. H .. Thc P,.-((icJI UlioC o( :h~ MkrL.'S4:"pc. Ch:arles C. Thom~ Pu~~ 
COipOr .. :.:>n. Springti.:lll. lI::n .. 1ls. Iq~lS. 

It.l:l ('Jar\:. G. L.. The En,,~(;"pcdia (,r Mi':'\h-Cl'PY. Rh.::nh"lld Publishing Corpout;oo, New 
Yur\:. 1 Q61. 

i :.1 ~ Mc("ron~. W. C. and J G. Ddly. 1. TI • .: P:artlck AtIJ~. Edition T",·o. Ann .~ rbor :-:iCDCC 
Publish~r ... In~: .. Ann :\rb.. ••. Michi~an. 19U. 
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LIST OF FIGURES 
(S throu&h J 0) 

FIGURE 5. DO NOT COUNT. Fiber crosses top and bouom sides. 

flGURE '" COUNT. One tiber. 

FIGURE 1. COUNT. One-half tiber. Fiber CfOSKS left side and ooe end lies within 00\mt &AI. 

FlGUR£: I. COUNT. One-b.a.lf tibet. Fiber crosses bottom side and OQc' end lics witbm ex-. 
area.. 

nGURE 9. DO NOT COUNT. Fiber cros:es \"'''0 "de$. 

FlCL'R£ 10. DO NOT COUNT. Fiber cr~cs two sides (bottom left comer). 
COUNT. One-half fiber. Fibet cros~ bottom side and one cud lics within CGUDt an&. 

COUNT. One fibet (lop ri&,bt corner). 
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f<AU.A: v.rious 

".w.: v.uious 

FIBERS 

fEllO): 1400 
ISSl.£D: 2115184 

AEVISICN '1: S/1S18S 

~: 0.5 ubestos fibers (> 5 l'I 1ong)1IIl PRHRTI.ES: soUd. 
aHOSH: 0.1 ubestos fhIL [1]: 3 glus fibers (>10 l'I x <3.5 ~hIL [2] fibrous 
NlaDt: 0.2 crociml1te; 0.5 .asit.; 2 chrysotH. M'4 other Asbestos. fhIL 

,-

SYJOml5: ~tos (~ino1ite (CAS '131~]. gNnerlt. (MOS'te) (C\S ,12172-13-5]. 
011\ tI'q)hy 11 i te (CAS , 11068-18-91. chrysot it. (CAS , 1200 1~51. croc i mil te 
[CAS Il2001-2S-t]. tn.oHte [CAS ,14561-13-8]); fibrous glus. 

SNPUR: FILTER 
(0.8 to 1.2 l'I c:.llulose Hter 
....or.ne. ~ dl .. ter; 
fon-w~ ussette) 

F~ RATE*: ~ 0.5 thin (see Step 5) 

\Q.~: 400 L • 0.1 flbef-1IIl 
-MP: 2000 L 

*Nljust for 100 to l~ fl~ (step 5) 

SHlPfEJfT: rout i,. 

SNA..E STABILITY: rt.lbl. 

FIELD 8lNCS: len. (>2) of WIples - ~ 

RANGf STtl) IED: 81 to 100 f I bef'S CClUnted 

OI/ERAlL PRfCISIaI (y: 0.115 to 0.13 
(A Ruln) [3] 

!HW. YTE: fibers c-.a 1 ccunt) 

!SNft.f PRf.PAAATIOII: ~trtKettn _thad 

!QlJ(1'u.. RUlES: Set A (PCCM 239 [3.4]) or Set 8 
~I n-s em [5]) 

! EQJIPPOT : 1. pas' t' we pII.I.se-olntrut .t cr"OSalpe 
2. Wilton Beckett gr.tlC1l1e (100 l'I 

fl.ld dtaeter): A RulH use 
4r22; I ~les use T)IPe ~4 

3. ~tft test sl Ide O&lWl) 

! CAllSAA TIaI: ph.lse-sh t ft drlect I on Hili t IIbaut 
! 3 ~IIC$ [7] 

!RANCiE: 100 to 1300 fl~ ftltcr .re& (61 . 
! -
!ESTIMTEO LOO: 1 fl~ ft 1 tee- uea 

!PRfCISIaI: 0.10 to 0.12 (A RulH) [3] 

APPlICABILITY: The ~ing r~ is 0.02 flbef-hIL (l92G-t .ir Ullpl.) to 1.25 flbef-shl (4OO-l 
• i I" SM91 e) . The _thod gi YeS .,.. 'nde.lC of • I rbonw ubes tos flben but rat be used 
for ot.her .. teri.ls such u fibrous glus by ins.erting suiUbl. pu....ten Into the counting 
ru1~. The ~thod 00es not dHferenti.t.e be~ <Asbestos Mtd other fibers. AsbHtos fibers 
1HS tN.n u. 0 . 25 \AI! dl .. t.er wi 11 not be detected by thh _thod [1]. 
lJITERfERfJCES: MY other • I rtlon'ee fiber way i nt.erfere s i na .11 put i c 1 H -.et I ~ the countl ng 
crt teri. M'e counted. O\Aln-l Uce p.artlc1H "''1 .JIClP6U fIbrous. HI~ 1r1els of non-flbrous ~t 
partic1H NY otncu~ fIbers in the field of view MId '~se t.h. dlltection li.it. 
OllER IEtlCOS: Th is_thad I nt~ ch.I.nges for illlPf"OW'd SoenS ill vI ty Md ~Ib it ttl. 
It .lso n!pl~ P&CM 239 [3,4] MId ~thod 1400 (dated 2115J'8.C). 

SlI!lIUS 1400-1 

I 



(' 

R£Ja)fTS: 
1. Acetone. * 
2. Trt.aUn (gl~l triAaute). 

rugent grolde. 

*See SPECIAl. PRECAUTI<JCS • 
. " 

fIETI.«X): 1400 

141 I PtEJeT : 
1. s..ple-r: field lIWlnitor. zs..-.. three-9iece cusette 

with so..- extension c:awl with cellulose eoster 
filter, 0.8- to 1.2-~ pore size ~ bac~ ~. 
NJTE1: AnAlyze ~utlve fHt.ers for fiber 

badcground before use olnd diSCArd the filter 
lot if lOre tN.n 5 fiber"SllOO fields .re found. 

IfJTE 2: All electriCAlly ccnciIctive extension cowl is 
rlCCQ\w .. ded to I"e<iJce eledrosUtic effects on 
fiber ~l Ing. . 

MlTE 3: Extension cowl not r-equlr"ed for .re.t OC" .a,ent 
.Ir ~Hng. 

2. fW'son&l ~1ing ~. ~.5 U.ln (see step 5 for flow 
rd.). with nexible connecting hbing. 

3. ftiC't'OSCq)e. posltlw pMse contr.st. with green or blue 
fHtet". B to lOX eyepiece. MId .a to 4SX ph.\se 
abJ-ctIve (toul IIIgninution u. 400X); nu.eMcal 
~re • 0.65 to 0.15. 

~. SHdes. glus. slngl~(rosted. pre-<lNned. 2S X 7S _. 
S. COWf" sl IPS. 22 x 22 _ • • No. 1-112, I.Wtless othencise 

sped ned by .1 CT"OSCCpe NnU( .cturet'. 
6. ~ or Nt 1 pol Ish. 
1. lntf., ,,0 sul"itul steel, curwd bl~. 
B • T WMzers. 
9. FlasJc. QJth-t)Pe, Insulded nedc. 2SO- to soo....t. (with 

s t ng 1 e-ho 1 ed n.Ober s topper MId elbow-jo i nted g 1 us 
bbrng. 16 to ZZ CI long). 

10. Hotpl.te. sp.tric-free. stirring t~; he.ating Nntle; OC" 
InfrAred 1..., u.d MAgnetic stlrT'ft'. 

11 ... krcplpets. S-}oIl. 
12. Gr.tlcule, W&lton-8edcett t~ with 100-)'1 di..neter 

circulAr field .t the specl.en plAne (.reA • 
0.00185 r) (T)Pe '-22 for A Ruleos; T~ ~4 fOC" B 
Ruleos). Av.H~le f". Pm ~tta ltd., 1(5 Newton 
StrHt. WllthM. M 02154 (Telephone [611] 891-60(0). 
IllTE: The gr. t I 0.11 e Is cus toll •• de for Nch III cf"OS.CXlPe. 

Specify disc dl..neter ne-eded to fit euctly the 
ocul.r of the .lcroscope &nd the dl~t.er (Jim) of 
the clrcul.r counting .re.a (see step 12). 

13. HSf/WL phase contrut test slide. ""ric 11. Av.ilAble 
fn::. Pm ~tics Ltd. 

14. T.'~. ocul.,. pNse-rlng centering. 
IS. SU~ .icroteter (O.Ol~ divisions). 
16. Al~inu. foil. 

SPECIAl PRECAUTICWS: Aceton. Is All ~ trene I y f1 dImIAb 1 e 1i qu i d And precautions tIllS t be Wen 
not to ignite it. HINting of Ketone IllUst be done in • ventil.t.ed IAI:xx-.tor) f~ hood using • 
flMleless. ~ric-free he.at source. 

o 
I 
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FIBERS 

SNf>lINC: 
1. CAllbr ... te Hen persoNl wrpling puip with ... represenutlve Ull91ec- In Hne [3]. 
2. Fut.«l the ~lec- to the I~oc·b,.·s l.-pel AS close u possible to the 1IOf'icef"'s .:lUth. 

180ft the ~ CO¥et" (1'01 the end of the cowl extension (apen (.a) MId Of"Ient (M:Ie down. 
Wr~ the joi nt bebleen the ut.ender And ~ i tor body .,i th shrink tApe to pc-event ... i r lNics. 

3 .... ~ the ussette tightly in ... l~il'lUl (oil being sure not to obstruct ... Irflow Into the cpen 
end. 
II>TE: This step Is not neas~ry i( .n ~lectrlully ~Iw c:awl Is used. 

4. S«.t.it At le.ast be) field blri's (Of" las. o( the to~l WlplH ...... Ic:hewr Is gre.ater) (Of" 
Nd\ sd of WlplH • . ~ the c:.IpS fl'Ol the field bl.&nlc ussettes ~ star. the ~ MId 
CASsettes in ... cleu. ... re..a (b.ag Of" box) a..ring the Ull9Hng period. Repl.a the c:.IpS In the 
us S4I t tes ..tIen WIp H ng Is CDIIp 1 et.ed •. 

5. ~le ... t 0.5 thin Of" greAter [8]. Adjust Wlpllng now rite. Q (V.ln). And ti_. t 
(Jain). to prMJce ... f I bet" dens tty. E (flbet"sIIr). of 100 to 1300 flbolnhr 
[3.85-104 to 5-10s fibers pet" 2S...a filter .,Ith effectlw coll.ctlon uea CAe-
:IJ5 w)] (Of" optl_ c:cuntlng precision (step 22). Do not exCMd 1 -V toul a..st 
lcwding on the filter. Tt.se nri.t>les ot.re rel ... ted to the .alan lewl (one-Mlf the 
curnnt sUndlrd). L «(ibers/IIl). of the fibrous ~l being Ullpled by: 

t. <AcHE). 
(Q) (L) 10· 

II>TE: A ~1 ing flow r ... te of 1 to , V.in (Of" 8 "" Is ~f ... te In non-dlsty 
... bospheres con~ining u. 0.1 fibet"hL Dusty ... ~ require SlNller ~le 
\110 1 UIIH: .-0 i ent. c 1 Nn ... bospheres requ Ire 1 ... rgtf" ... I r ~ les (Of" opt i_ COUt'Itl ng 
precisian. 

6. Ra.:we the field ~ I tot' ... t the end of ~ H ng. rep 1.ce the pI uti c ~ CXI'6'et' .and sa 11 
end ~. And store the ~ i tOt'. . 

1. Ship the w.ples. still wr~ In .1uaiftUI (011. In A rigid conulner ",Ittl sufficient 
p.kI(Ing NteriAl to prewnt ,lostllng or ~. 
II>TE: Do not use polystyrene fa. In the shipping conulner beause electrosutlc (or"Ct'S 

Ny GMISe fi bet" loss f rca the WIp 1 er (n ter • 

SNf>lE PREPMATta.: 
I«JTE: The 09ject Is to ~ s.M91H ",ittl ... SKlOth (non-vAlny) bAckground In ... Mdlua ",Ittl A 

refr ... ctlve Index eqJAl to Of" less tJw\ 1.46. The _thad below coll~ the filter (Of" 
6&S Ief" fOCllS I ng .and ~ perwoaneot .ounts which U'e uwfu 1 (Of" qJol H ty centro 1 MId 
Interl.tlorAtof'y ~rlson. Other .cunting techn'ques .etlng the ~ crlterl ... Ny 
... lso be used (e.g •• the ~ra&nent neld lIlUnt.lng technl~ used In P&CNI 239 (1.3.4]). 

8. EMure th.lt the glus sl Idles ~ CO'ief' sl Ips ot.re free of a..st .nd fibers. . 
9. Pl ... ce 40 to 60 III of .cetone Into • CiYt.h-t~ fluk. Stoppet" tM fluk ",Ith ... slngle-hole 

ntlbet" st.cwer through which ... glus t1be exteMs 10 to 12 01 Into the fluk. The port Ion 
of tM glus Ube .... ich uits the ~ of the stopper (8 to 10 c:.) Is bent cbclw.lrd In UI 

.1bow .... ich Nk~ .n ..ogle of 20 to ~ ",ith ~ hof-fzont.&l. 
10. Pl~ the fluk on ... stirring hotpl ... te or IfI"IIP In A hNt'ng II&I\tle. HMt the .cetone 

gr~l1y to its boill~ ~r ... ture (u. 58 ee). . 
CHITla.: The ~tone ..,~ ... st be ~r ... ted In A ventll ... ted (~ hood Aay (('01 ,,11 open 

fl..-s And sp..ar1c sources. A 1 ~t.e heAt I ng .ttlOds an twt used. prooi I dl ~ no 
open fl ... Of" spuks Ut pr-nent. 

11. I'tlunt ... wedge OJ t (I"OIQ the s.aIIIP 1 e fi 1 tet' on ... c1 HI\ g l ... u s 11 de • 
.... a..t ~ of c.... 251. of ~ filter .ar&l wi th A curvoed bl~ su.l surglul knife us'ng 

A rode i ng .,t i on to prevent t.e.ari ng • 

Sll5I'BS J400-3 
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FI'BERS 1£Tlm: 1400 

b. PlACe the (Uter or weige. clrrt side &4). on ~ slide. StAtk electricity "ill USUAlly 
keep ~ (Uter on ~ sHcit until 't is c1 .. red. 

c. Hold ~ gl.ss s1\cit ~ing the (ilter ca. 1 01 froa the ~lHS t:lbe port .... the 
~ Vapor' Is ~'ng (f'QI the heated flHlc. The.ortone Vapor' st,... should CIUSe 

~ rotlc:ilOSl t ion spot on the g loIS'S s 1\ de ca. 2 to 3 01 'n d i aeter. ftJ¥e the g 1 ~ss slide 
gef1tly 'n -the vapor st,...,.. The (\1lt'1" should cleu in 2 to 5 SIte. If the filter 
curls. distorts. or 'S otIfti_ rerdlt ed ~le. the vapor' st~ 'S prob.ably not 
strong enough. P.dod\ cally ,,is- the outlet port wi th t issue to pc"tWf\t H ~i d ~tone cr' ppi ng onto the (\1lt'1". . 

d. Using uW S-)lL .\CI'q)'P*t. pI-=- 3.0 to 3.5 )lL trl~In on the filter. Gently 
lower ~ cleM cowoer S 1\ P d:M\ onto the (\1 tet" d ~ s li gilt q 1. to redx:e the 
poss'b"'ty of (or.'ng bltlbles. 
1IlTE: If too .any bltlb les fcxw or the .... t of tri~t' n is I nsuff\cient. the CDWt" 

sUp ~ bec:aIe deUc:hed within ~ fev hours. If ellCHS'we tr'~tin ,...iM in 
c:orrUct with the edge of the fillt'1" under the COWt" slip. fiber .igr.t'on _y 
occur ~t the edgn • 

•• Glw the edgeos of the cowoer slip to the glHS sHcit using ~ 1~ or Mil poHsh [9]. 
1IlTE: If cl..,.tng 's slov. the sl 'cit -.:J be v.rwd on ~ hotpl.te (surf~ ~dure 50 

ee) (or 15 .-in to hasten cl..,.Ing. CI:lunUng My puxeed i-..eG'.t.ely .fter 
cl..,.ing ~ .aunting .... CDlpl~. 

CAlI!lAl\TIOIl N«J cpulTY aJfTIQ.: 
12. caHbt'd'on of the Wll~t tntlcul. to abtAin ~ counUng UM (0) 100 III tn 

di ... ter .t the '-ge pI.,.. The dl...ter. de t-). of the cil'Cl.llu c:ountlng .,.... ~ 
the disc dl....t« ..nt be tpeCtf'ed "'*' orde1-ing the graUcul •• 
&. Insert I1lf'1 h&"" 1. gr. U cu 1. 'nto the qoep, eot UId focus so that the gr. t 'CU 1. H tIeS 

... sMrp Md cle&r. 
b. Sri the ~'.t. I"~Ill.rJ dist...nc. Md. '( ~"~1 •• rwwt the b'noculu hMd 

Mijus~t so tNt the -.gn t fic:.rt 'on ,.... i M constant. 
c. InstAll the 40 to & phH.e abj«t i \lit. 
d. PI~ ~ sUrge .,~ on the .-i~ object st.q ~ ~ the .'CI"OSCOpe on the 

iI"~t.ed "nes. 
•• fteHure the Mgf'I, fled grid len¢' of the gr.t' cu 1.. La (1'1>. us, ng the lUge 

.-i Q"OIIftet" • 
f. ~ the gr.Ucule f~ the .tcros.c:ape &nd ... sure its Ktual grid length. l~ c->. 

This can bHt be .lCCDlplished by using. st,. fitted ,,'th wrnien. . 
~. ~lc:ul&te the circle d\...-ter. de t->. (or the Walt.on--aedcett gr.t'c:ul.: 

Eu!pl.: If to • lCS lII. l& - 2.93 - and 0 • 100 lII. then de - 2.11 -. 
h. ~ the field d'....t.ef". 0 (~l. r~ 100 III ~ 2 l'Il with ~ sUge 

., c:rc-eter \4lOO reai pt of the gn t i cut. f n:. the N.nUf..:turer. ~i!'llt (\ e 1 d M'M 

t-2>. 
13. ..i 0""0SCXJpe ~1lS t.eftt s . Fa 11 ov tN ...,..,.( ACt.Ilret"' s ,ns truct 'OM Md & Iso the fo 11 ow\ ng: 

•• AdjllSt the light source (or .wn '"u.il\ltion ACI"'OSS the field of view .t the condenser 
iris. 
J«lTE: ~1e1" in .... 'nation 's pn-ferred. where .v.a\14lbl •• 

b. Focus on the pMt'cul.t.e Nt«\.l to t>. ex.Mined. 
c. I'I.&b sure th& t the (\ e 1 d 'r\ I 's in foc:1n. an ~ on the s.IIIp 1 e • &nd open on I y enough 

to fully' nUilinate the field of v\ev. I ~ 
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d. Us.e the tele-scope oc:ul~r s.&.W1 ied by the 1WlCJ(~rer to eMUnt th.at the pMse rinqs 
(.nnul .. r di~u'~ga .lnd pNse-shifting el~td ue c:onceotric. 

14. Ched the pNse-Sh if t dele<:t ion Jilli t of the • i CJ"OSO::lpe ~ i od I c.a 11 y. 
~. R8IoYe the HSElIfJL pM$e-Q)Otrut test sl ide froc. its shipping conuinft" .-nd ant« it 

under the pI\&se objective. 
b. Bring the bloc:k1: of grooved lines into focus. 

NlTE: The slide consists of sewn sets of g.~ (ea. 20 IIt'OO114s to ucb blodc) in 
descencH ng order of vi sibi 1i ty frtll SoIts 1 to 1.. :n. requl r--.ts (or .sbestos 
count I ng M"e thAt the .'CTOSCq)e opt! C'S lUSt ~ 1.. the 51. oowed 11 ne-s In set 3 
CDIIpl.tely. ~lthough they .. y ~ ~t f.int. Md thAt the gt"CJClVed 1 inn In 
wts , ~ 1 ..nt be Invisible. Sets ~ -.d 5 lUSt be .t l .. st putl.l1y vhtbl. 
but ~ 'Hr'J slightly in visibi lity betwMn .Ic:r"OSCq)H. A .ICI'OSCq)e W\Ich f.l1s 
to .et thest ~i.--nts h.ls .i t.tW too lQ111f or too hlvb • mel uUon to be used 
for ~tos CCWlting. 

c. If the l.wge qu&l1ty deterlor~tcs. c1e.an the .Icrosc:cpe optics. If the probl_ . 
penlsts. consult the .ICI"OSCq)e 1YIlU(~. 

15. QuAlity control of fiber counts • 
•• ~ ~ count field blu.lcs ~long "Ith the fl.ld Slllpln. Allport the counts on MCh 

blri. ~lcul.te the ..,.. of the field blri COIftts .arw:S SlbtrKt this VAl_ frtll MCh 
~l. count before reporting the results. 
WlTE1: The Identity of the blri fitters should be unknown to the countet" until &11 

counts tww been CDIIp leted. 
WlTE 2: If • fI.ld bln yields fiber counts .... ter tAIn 1 ftbenll00 fl.lds. report 

possible ccnU.iMUon of the Slllples. 
b. Perl 0.-. b 1 i net recxlUnt s by the s... coun ter on 10l. of filters count.d (s 1 IdH rel M>e 1 old 

by • person other th.ItI the coun ter) • 
16. Uw the fo11owlng test to cietAf'aiM ~ther • p.alr of counts on the s.- (111M' should 0. 

,..jKted ~ of possible biAS. Thh sutlstlc est! .. tes the counting ~UbIHty .t 
the m confl~ lewl. _Disurd the s..pl. If the dHfenna betwMn the t¥) counts 
uc.eds 2.11 (F)Sy-• ..twre F • ~. of the two fiber' counts lind Sy- • ,..l.U .. 
s Undud de-I I. t ion. W\ I dI stQj 1 d be def"i \'ed by ...ct. 1 Mxx-. tory bued on hi storl c:.al I n-Muse 
diU. 
t«lTE: If. p.alr of JXlunts Is rejecUd AS • re-sutt of this tHt. recount the ,...Inlng 

SlllplH In the wt .lnd test the ~ counts ~IMt the first counts. DI~.l1 
... jected pAired counts. 

11. Enro 11 each ~ countet" In. tr.I nl ng course W\ I ch ~ perl'onwnce of counters on & 

v~ri.ty of ~lH using this procecia .... 
!«lTE: To ensure SJOOd repl"OCiJc I bll tty. ~ 11 t.bontorl..s ~ In .sbestos count I ng shay 1 d 

partlcip.ate In An ubHtos proflcl.nc:y testing progr_ such AS u .. !CIOSH Proftclency 
Anal yt I c.a 1 T Htf ng (PAT) Prow _ .lnd rou tiM 1 Y put I ct p& te ,,' 1." other ub..s tos ft ber 
count I ng l~. tori H I n the elt~ of ft.l d s.Mp lH to CXIIpolre perlorNnCe of 
counters. 

~: 

18. Pl~ U. sl'de on U. aecNnial s~ of the c.al'bnted .I~ with the oenter of the 
fl ltef" undet" U. objectl .. lens. Focus the .I~ on U. plMW of the f'lter. 

19. ~1.rly chedc pN~ing .11gr-.ent .nd ~l.r U1u.1Mtlon [71. 
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20. Select one of t~ following sets of counting rulM: 
KlTE: T~ two sets of N1M twwe been ~tr.ted to prociJce equiv.aletlt lINn counts on .. 

v..riety of u~stos ~1e t)'PeS [5] .net -.rst be strictly fotlawed In order to abuin 
v.1id ~lts. No h)Wldizlng of t~ two sets of N1M Is pet1Iitted. T~ 
Qtlbrdion of the .-ic:roscope "ith the HS£/NPl test sltde deteMiines the aini_ 
detecUble flbet- dl.eter (c:.a. 0.25 ...,. ' 

.I. " RulM (S.lIIIr U NCM Z39 Nles [1.3.4]). 
1. Count only fI bers lQ0gef" tNn 5.-. Pleasure the 1 ength of curved fl~ .1009 the 

CIIrtIe. 

2. Q)un t on 1 Y fI bef-s "I th • 1 ength-to-4Ifl dth rd to equ.a 1 to or gr"N ter tJwt 3: 1. 
3. For fI~ wltlch cross the bounduy of the gr.aticule field. do the following: 

.I. CoUnt Mrt fiber longer th&n 5 .- IItIlch lies entirely "ttMn the gr&ticule U9. 

b. CowIt .as 112 fiber Mrt fiber "Ith only OM end lying "ithln u.e gr&tlcule &!"ft. 
c. Do not CXU'lt Iin'J fiber wltlch crosses the gr&tlcule bounduy .are tJwt once. 
d. Reject .and do not CXU'lt & 11 other fibers. 

4. CowIt bundles of fibers .as one fiber unless Indivl6.J&l fibers un be I dent! fied by 
abseni ng both ends of & fiber. 

5. Count enough gr .. tlcule fields to yield 100 flben. Count & .Inl_ of 20 (teld'S. 
Step .. t 100 fields ~rd1ess of flbet" count. 

b. 8 Rules 
NlTE: The 8 Ru 1 es ..,.. pc-ef erred ..,.1 yt I c:.a 11 Y bec:.ause of the I r daIoostr .. ted .all i H ty to 
I~ the repnwdblltty of flbe,. caunts (5]. 

1. Count on 1)' ends of fibers. EAch fiber .. st be longer tNn 5 .- .and 1 eoss than 
3 )II dl..etet-. 

2. CowIt only ends of fibers "Ith & lqth-t.o-1Ildth r .. tlo eqJ&1 to or grNtef' than 5: 1. 
3. Count Nd'I flbet- end wltich (&11s vithin the gr.atlcule .. ,.... ~ one end. provided th.at 

tJw flbe1- ..ns Nles b.l W b.2. 
4. OJunt visibly free ends wltlch Iftt Nles b.l ~ b.l tihen tJw flbet" ~ to be 
d~ to ~ pArticle. J'e9U"dlMS of the size of the othe1' pArticle. 

5. Count the free ends of fibers ..".tlng fro. l&rove c1~ Iond bundles ~ to .. IlUI_ 
of 10 ends (5 fibers). provided th&t ...ch ~t Iftts Nles b.l .and b.Z. 

6. CowIt enough- gr .. ticule fields to yield 200 ends. Count & aini_ of 20 fields. Stop 
.at 100 fields. ,..n11ess of tJw fiber count. . 

1. Divide the toul end CXU'lt by 2 to yl.ld fiber count. 
NlTE: Sp It t fibers "I 11 nonM 11 y be CQUft ted .as lOre U\&n tw ends I f the free ends 

Ret Nles b.l • .a.nd b.2. 
21. S t&rt count I ng f n::. one end of tJw (11 tcr .a.nd progt"Hs .. long.. ,..cSt.. 1 H ne to ~ other­

end. shift either ~ or cb«'I ~ the filter. And continue In the ~ direction [10]. 
S.lect fields rUtdaltly by loolclng .... y fn::. the ~ie<:e briefly while ~MClng the 
.-dw11c:.al s~. Wlen.an ~la.r .. t.e ~ c:.a. 116 or ~ of t~ field of view. reject 
tM f lel d .and se 1 ec t another. Do not report rejected fie 1 cis In tM IUIber of tot.& 1 fI e 1 ds 
counted. . 
tlJTE: Wlen coun 11 ng • fI t! 1 d. c:ont I f'UlUS 1 Y sun .a r MIge of foc:.a 1 P 14M'S by .at I ng t~ fi ne 

focus Imci) to detect vtr1 fl.... fibers wh i ch h.&ve ~ Mbedded I n the (\ 1 tcr. The 
~l1-dl.etef' flb.rs vi 11 b;.e wert f .. lnt but .. re .an i.."art.&nt contribution to the 
tot.I.l count. 

, . 
CAlClJl.A T 100 : 
22. c..lcul.te And report fiber density on the fll t.ef". E (flbe~). by dividing t~ toul 

flbe1" count. F. alnus the IIHR field blri count. 8. by the IUIber of fields. n. Utd the 
fl.ld .rN. "£ (0.00785 r for & propef"ly Cltibr&ted \Ql~ett gr .. tlcule): 
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23. ~1cl.ll.t.e the concentrition. C (fibers/Ill.). of f\ber-s in the ~ir \IOl~ s.IIIpled, V (U. 
usi~ the effective C!)llection AI"N of the filter. Ac (385 ~ for A 25 ... filter): 

c. (E)tAc). 

V·I0· 

..:lTE: ~iodially c:hedc .tnd 6djust the vAlue of Ac. If ~suy. 

EY~TIOIII a: IE nco: 
This _tt~ is A r'e'iision ~ NIOSH f'ethod P&CM 239 [1.3.4l. A ~ of the nt'tlslons Is u 
follows: 

A. ~1i~: 
The c:fwlge froa A 31 ... to A 2S...a flt ter s i Ie WolS I ncorpouted to 1~F"OIe ~1 t hity and 
~ probl.s usocl.ted with non~ifonl fi~r lo6dlng ~ on the 31 ... filters 
[10]. The ~ In flow rAtes ~l1ows for 2.· full-sMft Wlples to be tuen. provIding 
that the nlter ls not ~l00&ded with non-fibrous p.artlculd.es • . The collectIon efnclenc:y 
of the aIIPler \s not Affected by dwnges In flow rAte 1n the r~ 0.5 to 16 l.IIIin [8]. 

8. ~le Pnlpudion Ted\nl~: 
The .atone v~-tri.atln p1'epolrAtion technique ~s been lnc:ocpocAted In the _thad u & 

f~tM. ~ pe1"'IMIlef1t ~tlng tecMicpt th.&n the di_~1 phth&lAWdiethyl OXAlAte _thod 
of NCM 239 (1.3.4.111. . 

c. ~s.ur"llllent: 

1. The Inclusion of the Wllton~ett grAtlcul. In the.-Ulod w.as lade to sUndlrdhe the 
fleld ua& ~ ~ the ~i~ [6.11]. 

2. The I ntroduct ion of the t6UNPl test s 1i de WH -..de to stAndArd 1 ze .1 crosccpe cpt I c:s fOl" 
wnsltivity to f.lbeor dl..-t.er [1.11]. 

3. Nt intef"n&ti~l cot1~AtiYe study In\lOl~ 16 I~Atorles ustng pnp.&red sl1dH frc. 
the Asbe-stos. ~t •• i111~ •• ining, textile, MlC1 fdctlon ... tartAl lncirstries [5]. 
The relAtive le-.-els of count by different CDUlIttng Nles wen: 

NuIber of A.soect RAtio> 3:1 Aspect RAtIo> 5:1 
s.>le T)'P! s.a.p Irs AlA ptld. CRS* ~ ftXt. CRS* 

.. ining 10 100 12J 14 92 

.. il1ing 10 100 112 84 9S 
A.sbc-stos ~t 14 100 146 90 137 
Textile Chrysotile 10 100 109 89 99 

friction ~terl.l 10 1~ 130 8J 116 
Others (Insuh.tlon. ofaosite) ~ ~ ru 92 1J! 

TOTAl: 60 rEM: 100 125 86 110 

~iu.etic IANM of counts .. de by different l~.torlrs rel.tl~ to the AlA counts. 

5I1S18S 

TIw .odified CRS (NIOSH B) Rulrs ~ found to be .ore pnclw t.Nn the A1A (NIOSH Al* 
Rulrs. TIw rAngH of rel.tive st..lnd.ard de'll~tlOl'\'$ (y ~lch ~'ed '11th u.pl. twe 
4lnd 1~.tocy ~: 
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Sr 
Intr.laboratory Interlabor.tory 0Yer.l1 

AIA (NIOSH A Ruln)* 0.12 to 0 • .0 0.27 to 0.85 0.46 
ftldi fied CRS (NIOSH BRuin) 0.11 to 0.29 0.20 to 0.35 0.25 

*I.hder' AIA ru 1 n , on 1)' fibers hoi" i ng a d i .weter 1 e-ss than 3 lIII .are counted .1nd 
f i boe1-s at t..lcheod to PArt i c 1 e-s l.arger than 3 }oft are not counted. NIOSH A Ru 1 H 

ant othe-rvhe s I iii l,u- to the AlA ru 1 n. 

1400 

The & Rule'S Mw also been favorlbly received by .analysts as Ins _I~ .1nd si~l"" 
to use; these ruIn also showed the leut biu relative to AIA ruIn in the 
co l1.tlorat i we study. An Independent NIOSH 1 aborat.ory study usl nv ~ i te fibers 
reported a relaUw sta.nd&rd deviation, Including "Ithift- and be~-Ullpl. 
nri.t>llity, of 0.151 fOf" the 8 Ruin (12]. Adding an estl ... ted ~"ng pulp enor of 
0.05 (13] to the vithlft-~le vui.,IlIty In this study results In an estilMte of 
ovef'all precision, Sr, of 0.102 fOf" the 8 Rules. 

(. ~ of pHt IMCCUr.cln Hsoclated "iUl low fiber CXlUntS. the _Inl_ loadinv has 
been inc:reued to 100 flbet"sI..z filter area (90 fibers total 0JUnt). Thts lewl 
yields NI OW'r&11 Sr - 0.13. H Indialed In Figure 3 (rwlsed) of NCNt 239 (3,4] 
which coc rflPOlds to a -.asurwaent $yo • 0.12 afur rwov.l of ~ error [13]. 
Sl"; luly. at the IlUI_ count of 100 fibers, 0Wf".11 $yo • 0.115 u.d lleHUr'8eftt Sr 
• 0.10 are obtained. 

D. Evaluation of the .thad usinv the A and B COCJI\ti~ NIH "Ill pux:eed on a Q)C'Itinuing bHis 
tht"OU9h the NIOSH Profldenc:y ANlytlc.al Testing (PAT) Prow-. The new PAT reporting f()(W 
all ows fOf" report I ng of resu 1 t s by either set of ru 1 es as of J4nulry. 1964. 
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NAVAL FACILITIES 28 February 1991 
ENGINEERING COMMAND -------------------------------
GUIDE SPECIFICATION Superseding NFGS-02080A (06/90) 
*AAAAAAAAAAAAAAAAAAAAAA*A*AAAAAAAAAA*AAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAA 

J 

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 "glove bag" 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. 

AAAAA***AAA****A*********A*****AA**A*A*********A**A**AAAAAAAAAA***A***A*A* 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout. according to that review. 

**AAA*A***AAAA*A*AAA**A*A*A*****A*A***A**A*A*A*A*AA*A*A*A**AA*A*******A*** 

*A*A*A*AA*AA*A*AA**AAAAAAAAAAAAAA*AAAAAA*AAAA*AAAA*A*A*AAAAAAAAAAAAAAAAAAA 

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. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

PART 1 GENERAL 

1.1 SUMMARY 

******AA*AA~AAAAAA~A*AAAAA~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

.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*AAAAAA*AAAAAAAA~AAAAAAAAAAAA~AAAAAA***AAAAAAAAAAAAAAAAAAAAAAAAAA 

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-\ 1988 Respiratory Protection 

\-29 CFR 1910.141-\ Sanitation 

\-29 CFR 1910.145-\ Accident Prevention Signs and Tags 

\-29 CFR 1910.1200-\ 1988 Hazard Communications 

\-29 CFR 1926.58-\ Asbestos, Tremo1ite, Anthophyllite, 
Actinolite 

\-40 CFR 61, SUBPART A-\ General Provisions 

\-40 CFR 61, SUBPART M-\ National Emission Standard for Asbestos 

\-40 CFR 763-\ Asbestos Containing Material in Schools 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

\-EPA 560/5-85-024-\ Guidance for Controlling Asbestos 
Containing Materials in Buildings 

NAVY DIRECTIVES (ND) 

\-ND OPNAVINST 5100.23-\ (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 

1985 (R 1988) HiL;h-Efficiency, 
Particul~te, Air Filter ~ni:s, 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-l. 

1.3.13 HEPA Filter Equipment 

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter sY$tem 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 Nonfriable 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 app:"oprjate use, haTldlin~ . stora{'(' o~ trnnsporta t ion. 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 
eFR. 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 materLal 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 . " 

************************~A*************~****************** 

**************************************************k****************** ***** 
NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment . 

**444****444***4*********4*******4********~*4hh**4***4*4**4***4444*4 
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NOTE: Include "Under normal .. .. specified herein." 
if material traditionally defined as non-friable 
asbestos materials are to be removed. 

************************************************************************** 

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. 

***************************************************************~** •• * •••• * 

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. 

l.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

l.4.2.l Medical Examinations 

***********************k******************************************** ****** 
NOTE: Edit this paragraph in accordance with the 
most stringent, applicable law . 

~*** •• ****************************************************** 

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 

*****************AA*AAAAAAAA*AAAAAAAAAAAAAAAAA*A*AAAA*A*AAAAAAAAAAAAA*AAAA 
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. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAA** 

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 

A***AAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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. 

~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 Compliance 

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 ~nd 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) 

************************************A**********************A**A*AAAA*A**A* 
NOTE: See Note A located at rear of text. 

***AA********************************A*AAA**A**A****A**A*AA*A****AAA*A***A 

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 
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materials*\ brought to the s ite. 

l.5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*A***AA*AAAA*AA**A*AAA*A** 

Submit the following in accordance with Section \ ... 01300-\, "Submittals." 

l.5.l 

l. 5.2 

\*SO-02, Manufacturer's Catalog Oata*\ 

a. \*Local exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. 

d. 

e. 

f. 

g. 

a. 

b. 

c. 

d. 

e. 

f. 

\*Respirators*\ \*G*\ 

\*Pressure differential automatic recording instrument*\ \*G*\ 

\*Amended water*\ \*G*\ 

\*Glovebag*\ \*G*\ 

\*Material Safety Oata Sheets (MSDS) for all materials*\ proposed 
for transport to the project site \*G*\ 

\*SO-08, Statements*\ 

\*Asbestos hazard abatement plan*\ \*G*\ 

\*Testing laboratory*\ \*G*\ 

\*Industrial hygienist certification*\ \*G*\ 

\*Landfill approval*\ \*G*\ 

\*Employee training*\ \*G*\ 

\*Medical certification*\ requirements \*G*\ 
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1.5.2.1 \*Asbestos 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*\ 

*****~~~~*~~~~~~~~~~~~~~*~~~****~*~*~*~~~~~**~~*~****~~~~~***~~~~~~~~~~~~~ 

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*\ 

****************************kkkkkkkkkk*kkkkkkkkkkkkkkkkkk*k*k**k**k~*k*k** 

NOTE: See Note A located at rear of text. 
kkk*kkxkkkkkkkk*kkk*kkkkkkkkkkkkkkkk*kk*kkkkkkkkkkkkkkkkkkkkkkkkkkkkk*kk*k 

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*\ 

***~******kkkk*kkkkkk~kkkkkkkkkkkkk~kkkkk~kkkkk**kkkkk*k********k* 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhaust system and pressure diffcrentiRl recording. 
********.~*** •• *A*A******A**A*AA*AAAAAA~*AAAA*A*A*A***.AAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AA •••• A.A.A •••••••• A •••• A.A.A ••• A ••••••••••••••••••••••• A ••• AA.A.AAA.A •• A. 

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. \*Venti1ation systems*\ \*G*\ 

d. Other \*equipment required to contain airborne asbestos fibers*\ 
\*G*\ 

e. Chemical \*encapsu1ants*\/sea1ers \*G*\ 

Show compliance with \-ANSI Z9.2-\ by providing manufacturers' 
certificatio~s. 

1.5.5 \*SD-18, Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Renta1 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 Encapsulants 

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 
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Requirement 

Flexibility - no rupture or cracking 

2.1.3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - SO 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - SO 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. 

~~~~~~~~k~~~~~~~~~~k~~~~~~~~~~A~AAAAAAAA~~AAA~AA~AAAAA~A~AAA~AAA~~~~~~~AAA 

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 1910.14l-\(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. 

~4******k****~*kkkk*kk****kkk**k*k***k****k***k*******k********** 

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. 
*AAAAAAAAAAAAAA*AA***AAAA*A***A*AAAAA*AAA***AA*AA***A***********A*******A* 

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. 

*AA***AA*A*A*****A****A*AAA****A*****A*****A**AA***AAA*A*******A***AA*A*A* 

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 

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. [ __ 1 Desks 

b. Filing cabinets -----

c. [--] Linear feet of shelving 

d. Cubic Feet of books, papers, files, etc. 
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3.2.3 Precleaning 

Wet 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. 

************************************************************************** 

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-mi1 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. 

************************************************************************** 

************************************************************************** 
NOTE: See Note A located at rear of text. 

************************************************************************** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ ___ 1 located [ ___ 1. Use glovebag techniques as indicated 
in \-29 CFR 1926.58-\ Appendix G, III-A, B, C, D and Figure G-1. 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 [downwind] of the asbestos work area at such 
frequency as recommended by the [PIH] [andj [NIHj 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. 

~~~~~~~~~~~~~******~******~**~*~****~~~~*~~*~**~~*~~****~~*~****~~*~AAAAA* 

A***********A*~A~***************A**A**A**AA*A*AA**AAAAA*AA~AAAAAA*AAA*AA*A 
NOTE: See Note C located at rear of text. 

~*A************************A*A*A********A**AAA*******A*A****AAA*A**AAAAAAA 

NOTE: See Note A located at rear of text. 
A**AAAA******A*A*AA*AA*A*AA**A**AA*AA**~*~~~~~A*~~A****~*AA~*A**A~*A**~~*~ 

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. 
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3.2.5 Asbestos Handling Procedures 

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. 

************************************************************************** 

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 1/4-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. 

~**********44***A4**44*44*4********4************4**4**4*4************* 
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NOTE: See Note A located at rear of text. 
'kl~*********,~*jri~*****************************":C*******-k*-J.,****i<" Jc Jc Jc Jc 

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. 

1clclclclclclclclclclclclclclclclclclclclclclclclclcJclclcJcJcJcJcJcJcJcJclcJcJcJcJclcJcJcJcJclcJclcJcJclclcIcJcJcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIc 

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. 

IcJcIcIcJcIcJcIcJcJcJcJcIcIcIcIcIcIcIcJcIcIcIcJcIcIcIcIcJcJcIcIcIcIcIcIcIcIcJcIcIcIcJcJcIcIcIcIcIcIcJcIcIcIcJcIcIcIcJcIc~IcIcIcIcJcIcIcIcIc 

, 

IcIcIcJcIcIcIcIcJcJcIcIcIcIcIcIcIcIcIcIcIcIcIcJcIcIcIcIcIcIcIcIcIcIcJcIcIcIcIcIcIcJcIcIcIcIcIcIcIcIcIcIcIcIc1clclclclclclclclclcJclclclclclclclclcJc 

NOTE: When an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

*IcIcIcIcIcJcJckIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcJcIcIcIcIcIcIcIcIcIcIcIci<lclclclck1clclclclclclclclclclclclcJclcklclcJclc 

[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. 

*RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 

NOTE: See Note A located at rear of text. 
~RRRRRRRRRRRRRRRRRRRR*RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR* 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEM analysis is required. 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR*RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 

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-clean 
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 [PIH1 [NIH1, of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH1 [NIH1. 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 Asbestos 

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*\ 

****AAAAA*A*AA*AA**A***AAAAAAA**AAA*AAA**A*AA*****AAA*****k*kA*AAAAAAAAAAA 
NOTE: See Note A located at rear of text. 

AAA*kAkAAAAA*A*AAAAAAAAAAA*A*AAAA****AAA*AAA**AAAAAAkAAAAAA*AkA*AAAkAkkAAA 

[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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*************************************************************************** 
DEP.!>..RTM.E~~! OF TtiE NAVY GENERAL NOTES (April 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
************************************************AAAAAAA******************** 

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 SPECS INTACT format to 
accommodate editing the magnetic media edition using the SPECSINTACT 
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. Yhere 
"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. []. 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" end 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 .the 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 

GENERAL NOTES - PAGE 2 



for each Submittal type (i.e. 5D-14 for "Samples"). The letters 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 SPECSINTACT under "System 
Directory" or DD Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code D503 
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 

M0210030 

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 
commerci ally. 

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 

M0210030 

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 

M0210030 

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. 
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ANSI 

Anthophvllite 

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 

M0210030 

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 (1) 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 (AFD) 

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 S:I), 
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 Controll ing 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 
controlled. 

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 
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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 flcc, 
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 andlor 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 

Encl osure 

EPA Regulations 

Epidemiology 

M0210030 

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 
encapsul ant. 

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 
Responsibil ity 

Eyepiece 

Facepiece 

Fallout 

Fiber Containment 

Fiber Control 

Fiber Releasability 

Fiber Reynolds Number 

Fibrosis 

Fibrous 

M0210030 

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 or 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. 
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Fibrous Aerosol 
Monitor {FAMl 

Fireproofing 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) .-

Grade D Air 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 

M0210030 

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 

M0210030 

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 Occupational 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 abil 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 

M0210030 

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, structural members or fixtures, 
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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Oilless Compressor 

Open Circuit SCBA 

Operations and 
Maintenance Plan (OMP) 

"Orange Booklets" 

Oxygen Deficient 
Atmosphere 

P&CAM 239 

PAT Samples 

Part iculate Contaminants 

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 I I. 

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 (PPEl 

Personal Sample 

Personnel Protection 

Phase Contrast Microscopy 
1EQ1l 

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 
.wJ1l 

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). 

-19-



Professional Industrial 
Hygienist 

Progress Payments 

Protection Factor (PF) 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 

M0210030 

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 -
illM.l 

Scanning Transmission 
Electron Microscopy (STEM) 

Serpentine 

Shop Drawings 

Shower Room 

Significantly Damaged 
Friable Surfacing Material 

Specifications 

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 Val ues) 

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 

Vermicul He 

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. 

-24-



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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